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ABSTRACT
Objective: In this study, the aim is to evaluate the factors associated with nutrition, pressure ulcers, and fall risks in individuals receiving
home health care.

Methods: A retrospective study was designed by examining the files of the patients registered in the Home Health Care. Mini Nutritional
Assessment Short Form, Modified Norton Scale and Itaki Fall Risk Scale scores were recorded.

Results: The study included 334 patients. 197 (59%) of them were female and the mean age was 74.15+16.12 (min: 18, max: 101). The most
common chronic diseases was hypertension (HT) (n=167, 50%), whereas the two most common comorbidities were DM and HT (n=77,
23.1%). Patients receiving home health care were found to be at risk for malnutrition, pressure ulcers and falls. Being semi-bedridden and
wheelchair bound were found to be predictors for the risk of developing pressure ulcers according to regression analysis results. Also it was
identified that the age and dependency levels of the patients receiving home health care explained 12% of the falling behaviours of the
older people.

Conclusion: Necessary warnings should be given at every visit, so that receiving home health care should not be neglected in terms of risks

and preventive measures should be taken for this patient group.

\ Keywords: Home care services, falls, malnutrition, pressure ulcer.

1. INTRODUCTION

Home health care (HHC) services are defined as a service
model that ensures examination, treatment, follow-up, and
rehabilitation services provided by a professional team in the
homes of individuals who cannot maintain their daily care
independently. It also provides the necessary emotional and
physical assistance to these individuals and their families (1).
HHC services support individuals with chronic, malignant,
congenital diseases, or those in recovery, relieving the burden
on family members and serving as a bridge between the
patient and hospital services. It plays a critical role in the
management and treatment of common chronic diseases such
as hypertension (HT), and diabetes mellitus (DM). Regular
monitoring, correct medication use, lifestyle changes, and
patient education help health professionals control disease
progression and improve patients’ quality of life (2).

Home health care services can serve patients of all ages,
and the patient population generally consists of adults
of advanced age (1). Today, developing technology and
increasing treatment options have led to a prolongation of
human life and an increase in the proportion of the older
adults in the total population. According to the Turkish

Statistical Institute, the older people population constituted
9.1% of the total population in 2019 and is predicted to reach
12.9% by 2030 and 22.6% by 2060 (3). This demographic shift
is associated with a higher incidence of chronic diseases,
disability, and dependency, thereby increasing the demand
for health services, including HHC.

Malnutrition is a crucial health problem that causes gradual
weight loss, especially with a decrease in lean body mass,
as a result of inadequate food intake, may impair physical
and/or cognitive functions, and may occur as a result of
aging or a disease (4). Since early diagnosis and treatment of
malnutrition improves the patients’ quality of life, nutritional
screening is a critical step in patients at risk (5). Studies on
malnutrition in the literature have generally focused on older
adults, with prevalence rates varying widely (5,6).

Pressure ulcers are localized tissue damage on the skin
and subcutaneous tissues caused by pressure on bony
prominence regions or friction. Risk factors include advanced
age, being bedridden, malnutrition, and chronic diseases (7).
Falls, defined as an unintentional descent to a lower level
than the person, can occur at any age and are independent
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of acute events like presyncope, syncope, and seizures (8).
Factors increasing fall risk include age, medication, chronic
diseases, immobility, and unconsciousness (9). Patients
receiving HHC services often have multiple factors increasing
their fall risk.

Malnutrition, pressure ulcers and falls may affect mortality
and morbidity in patients receiving HHC, but complications
can be prevented with early diagnosis or preventive measures.
Thus, regular screenings are performed for malnutrition,
pressure ulcers and risk of falling in our HHC unit.

To the best of the authors’ knowledge, most studies
determining the risks associated with malnutrition, pressure
ulcers, and falls have focused on healthy older individuals
living in the community (10), those attending outpatient
clinics (11), those hospitalized in nursing homes (6). Despite
the small number of research on nutrition, pressure sores,
and the risk of falls in HHC patients, these studies highlighted
the high incidence of the concerns described and the
importance of comprehensive and protective interventions
to reduce these risks (2).

The objective of this research is to look into the prevalence of
malnutrition, pressure ulcers, and fall risk in people receiving
home health care services, as well as the relationship
between these risks. Furthermore, it seeks to assess how
chronic diseases and older age influence these health issues.
The study’s goal is to highlight the need of early detection
of these hazards and preventive measures in those receiving
home health care services. Therefore, it is planned to test the
following hypotheses;

1. Malnutrition percentage, pressure ulcer prevalence and
fall risk are high in individuals receiving home health
care services.

2. Malnutrition, pressure ulcersand fall risk are interrelated.

3. Chronic diseases and advanced age are the main factors
that increase the prevalence of these three health
problems.

2. METHODS

2.1. Study Design, Population and Sample

A single-centered, retrospective and descriptive study was
designed by examining the files of the patients registered
in the HHC unit of the Hassa State Hospital. The files of
556 patients who were assessed in HHC services of Hassa
State Hospital between 01/02/2020 and 31/01/2021 were
examined.

Thefiles of patientsaged 18 yearsand over, who were followed
up by HHC for at least 6 months and whose data that planned
to be analysed in the study were complete were included in
the study. Due to the different clinical characteristics and
care needs of the paediatric patient group, files of patients
under 18 years of age were excluded. Furthermore, the files
of patients whose need for home health care services lasted

less than 6 months were excluded from the study since it
was believed that sufficient data could not be obtained
during this time and long-term results could not be assessed.
Patients with missing data in their patient files were also
excluded from the study because the necessary information
for analysis could not be obtained. The files of 222 patients
who did not match the inclusion criteria were excluded from
the study.

Data of 334 patients who met the inclusion criteria were
included in the study. Ethics committee approval was
obtained from Hatay Mustafa Kemal University with the
decision no. 15 on 24/09/2020.

2.2. Data Collection Tools

Data on socio-demographic characteristics, chronic
diseases, medical history, state of consciousness, nutritional
information, mobility and use of assistive devices (walker,
cane, air mattress, etc.) were recorded by retrospective
examination of the diagnosis-treatment and follow-up forms
prepared by the Ministry of Health for the evaluation of
patients receiving HHC.

Mini Nutritional Assessment Short Form (MNA-SF), Modified
Norton Scale (MNS) and Itaki Fall Risk Scale (IFRS) scores
were recorded.

Although the air mattress is a protective method that
prevents the development of pressure ulcers, it has been
accepted as an assistive device in the study because it was
included in the assistive device class, not as a protective
method in the file data.

2.2.1. Mini Nutritional Assessment Short Form (MNA-SF):
Mini Nutritional Assessment (MNA) was developed by
Guigoz in 1994 (12). It is a valid nutritional screening tool for
older populations which can be completed in 10-15 minutes.
As MNA is used infrequently in some care settings due in
part to the time needed to complete it to reduce this short
time burden further, Rubenstein and colleagues developed
a six question MNA short-form (MNA-SF) by identifying
a subset of questions from the full MNA that had high
sensitivity, specificity and correlation to the full MNA (13).
MNA-SF consists of six questions including anthropometric
measurement (body mass index), appetite, weight loss
during the last 3 months, mobility, whether the patients
are suffering from psychological stress of acute disease in
the past 3 months and neuropsychological problems. Each
question gets a certain point based on the answer. The points
from 12 to 14 are considered as normal nutritional status,
from 8 to 11 points as risk of malnutrition and from 0 to 7 as
malnourished. The Turkish validity and reliability study of the
MNA short form was performed (14).

2.2.2. Modified Norton Scale (MNS): The patients’ risk for
developing pressure ulcers assessed by modified Norton
scale (15) comprising 7 subscales with four items each
(mental condition, physical activity, mobility, food intake,
fluid intake, incontinence, and general physical condition).
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Each component receives a score ranging from 1 to 4, with 1
indicating no function and 4 indicating typical function.

2.2.3. Itaki Fall Risk Scale (IFRS): In 2011, a fall risk scale
specific to our country, understandable and easy to apply and
to be used in adult patients was developed by Department
of Health Productivity, Quality and Accreditation under the
Ministry of Health of the Republic of Tirkiye (16). There
are 11 minor and 8 major risk factors in the scale consisting
of a total of 19 risk factors. As minor factors age, state of
consciousness (unconsciousness) , history of falling, chronic
diseases (hypertension, diabetes mellitus, neurological
diseases etc.), urinary-fecal incontinence, visual status, need
for physical support while walking, number of medications,
use of less than 3 patient care equipment (drain, pacemaker,
intravenous infusion, etc.) and physical obstacles in the
walking area are evaluated. As major factors state of
consciousness (conscious but uncooperative), balance
problems while standing/walking, dizziness, orthostatic
hypotension, visual impairment, physical disability, use of 3
or more patient care equipment and risky drug use in the last
1 week (antidiabetic, benzodiazepine, anticoagulant, etc.)
are questioned. Each minor factor is scored as 1 point and
each major factor is scored as 5 points. If the total score is
below five, the risk of falling is considered low, and if it is five
or more, the risk of falling is considered high (16).

2.3. Statistical Analysis

All statistical analyses were carried out using SPSS
statistical software version 25.0. Descriptive statistics of the
evaluation results were given as numbers and percentages
for categorical variables, and mean, standard deviation,
minimum and maximum values for numerical data. Pearson
Chi-Square test was used to compare independent groups
and to investigate differences between participants; in cases
where Pearson Chi-Square test could not be applied, Fisher’s
Exact Chi-Square test was applied. Statistical relationship
between continuous and discrete numerical variables was
investigated using Spearman’s correlation test. Multivariate
logistic regression analysis was performed. The statistical
significance of the alpha level was accepted as p < .05.

3. RESULTS

3.1. Sociodemographic Data

The study included 334 patients. 197 (59%) of them were
female and 137 (41%) of them were male. The mean age
was 74.15+16.12 (min: 18, max: 101). Figure 1 shows the age
distribution histogram of the patients. The age characteristics
of the patients did not follow a normal distribution. Because
health and care demands vary with age, the patients were
separated into three age groups and examined. According to
the results in Table 1 there were 63 patients (18.9%) between
the ages of 18-64, 114 people (34.1%) between the ages of
65-79, and 157 people (47%) aged 80 and over. 120 (35.9%)
of the patients had previously worked as blue-collar workers.
199 (59.6%) were primary school graduates.

Mean=74,16
Std Div=16,127

Frequency

age

Figure 1. Histogram graph of age distribution of patients

Table 1. Descriptive characteristics of patients in the study

| [ n (%)

Gender Woman 197(59)
Man 137(41)
Age 18-64 63(18.9)
65-79 114(34.1)
80 and above 157(47)
Occupation Blue Collar 120(35.9)
None 212(64.1)
Educational Status llliterate 199(59.6)
Below primary school 75(22.5)
Primary school and above 60(18)
State of consciousness | Conscious 313(93.7)
Confused /lethargic 14(4.2)
Mental Retardation 7(2.1)
Bed Dependecy Bedridden 125(37.4)
Semi-bedridden 195(58.3)
Independent 14(4.2)
Assistive device use None 144(43.1)
Wheelchair 18(5.4)
Walker 37(11.1)
Air mattress 26(7.8)
Walking stick 81(24.3)
Other 28(8.3)

3.2. Characteristics of Patients and Their Diagnoses

In this study, ‘bedridden’ refers to patients confined to bed
and unable to perform daily activities independently. ‘Semi-
bedridden’ patients are those with significant mobility
limitations who are not entirely confined to bed but require
assistance for some activities. These patients can move their
upper limbs and support their weight with help from another
person or by using walls or furniture.

Independent patients typically do not require any assistive
devices for daily activities. Semi bedridden patients
require assistive devices such as a walker, walking stick,
and wheelchair, whilst bedridden patients require assistive
devices such as an air mattress. The goal is to improve the
patient’s mobility, make it easier to meet everyday demands,
and avoid consequences like falls and pressure ulcers (17,18).
In the study, patients who did not use assistive devices were
categorised as “patients who did not use the device because
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they were independent” and “bedridden/semibedridden
patients who needed the device but did not use it”.
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Figure 2. Chronic disease distribution of the participants

As shown in Figure 2; the five most common chronic diseases
were hypertension (HT) (n=167, 50%), diabetes mellitus
(DM) (n=110, 32.9%), cerebrovascular disease (CVD) (n=84,
25%), dementia (n=60, 17.9%), and cancer (n=28, 8.3%). All
other diseases are classified according to systems. The most
common system disease was cardiovascular system diseases
(n=123, 36.8%). The two most common comorbidities were
DM and HT (n=77, 23.1%)

Table 2. Factors associated with MNA-SE, MINS and IFRS

3.3. Evaluation of MNA-SF, MINS, IFRS and Related Factors

According to MNA-SF the nutritional status of 112 people
(33.6%) was normal, 137 people (41.0%) were at risk of
malnutrition, and 85 (25.4%) people were found to be
malnourished. 175 people (52.4%) were at risk of developing
pressure ulcers with respect to MNS, while 319 people
(95.5%) were in the high-risk group for falls according to IFRS.

No statistically significant relationship was found between
gender, educational status and occupation and MNA-SF, MNS
and IFRS (p< .05).

3.3.1. Assessment of Factors Associated with MINA-SF

A statistically significant relationship was found between
MNA-SF and age, DM, HT, dementia, cancer, musculoskeletal
diseases (rheumatoid arthritis, hip fractures, muscular
dystrophy, etc.), state of consciousness, bedridden status
and using assistive devices for mobility (p< .05). Therefore,
the risk of malnutrition was found to be higher in those aged
between 65 and 79 years, with DM, HT, musculoskeletal
diseases and those who were semi-bedridden. Patients
diagnosed with dementia, cancer and patients with impaired
consciousness (lethargy, confusion, mental retardation) were
found to be significantly more malnourished than conscious
patients and those without dementia and cancer (Table 2).

MNA-sf n Modified Norton Scale Itaki Fall Risk Scale
N (%) N (%) N (%)
Normal B Malnourished At risk No Risk Low Risk | High Risk
Malnutrition P P 8 P
18-64 24(38.1) |20(31.7) 19 (30.2) 30(47.6) |33(52.4) 5(7.9) |58(92.1)
Age 65-79 43 (37.7) 53 (46.5) 18 (15.8) .031 63 (55.3) |51(44.7) 621 1(0.9) 113 (99.1) |.056
80 and over 45 (28.7) |64 (40.8) 48 (30.6) 82(52.2) |75(47.8) 9(5.7) 148 (94.3)
: : Yes 40(36.4) |56 (50.9) 14 (12.7) 50 (45.5) | 60 (54.5) 2(1.8) |108(98.2)
Diabetes Mellitus .001 .075 1574
No 72(32.1) |81(362) |71(317) 125 (55.8) | 99 (44.2) 13(5.8) |211(94.2)
, Yes 69 (41.3) |74(443) |24 (14.4) 77 (46.1) | 90(53.9) 5(3.0) |162(97.0)
Hypertension .000 .021 .187
No 43(25.7) |63(37.7) |61(36.5) 98(58.7) |69 (41.3) 10 (6.0) | 157 (94.0)
Cerebrovascular | Yes 21(25.0) |41(48.8) |22(26.2) b |58 (69.0) |26(31.0) wo 2 (3.6) |81(96.4) -
Disease No 91(36.4) |96(38.4) 63 (25.2) ' 117 (46.8) |133(53.2) |° 12(4.8) 1238(95.2) |
. Yes 12 (20.0) |23(38.3) 25 (41.7) 33 (55.0) |27 (45.0) 12 (4.4) | 262 (95.6)
Demantia .003 .656 .738%
No 100 (36.5) |114(41.6) |60(21.9) 142 (51.8) | 132 (48.2) 3(5.0) |57(95.0)
Yes 7(25.0) |8(28.6) 13 (46.4) 20(71.4) | 8(28.6) 1(3.6) |27(96.4)
Cancer .029 .035 1.000%
No 105 (34.3) |129(42.2) |72(23.5) 155(50.7) | 151 (49.3) 14 (4.6) | 292 (95.4)
Musculoskeletal Yes 38(44.2) |36(41.9) 12 (14.0) 37(43.0) |49(57.0) 4(4.7) 82(95.3)

. .007 .043 1.000%
Diseases No 74 (29.8) 101 (40.7) 73(29.4) 138 (55.6) | 110 (44.4) 11 (4.4) |237(95.6)
Disordered Yes 110(35.1) |131(41.9) 72 (23.0) 159 (50.8) | 154 (49.2) 15 (4.8) |298(95.2)

. .000 .024 .611%
Consciousness No 2(9.5) 6(28.6) 13 (61.9) 16 (76.2) |5(23.8) 0(0.0) 21(100)
Bedridden 31(24.8) |48(38.4) | 46(36.8) 91(72.8) |34(27.2) 4(32) |121(96.8)
Bedridden Status | Semi-bedridden | 74 (38.3) | 84 (43.5) 35(18.1) .003 78 (40.4) |115(59.6) |,000 8(4.1) 185(95.9) |.017
Independent |7 (43.8) |5(31.3) 4(25.0) 6(37.5) | 10(62.5) 3(18.8) |13(81.3)
No 37(27.8) |51(383) |45(33.8) 90 (67.7) | 43(32.3) 3(23) |130(97.7)
Wheelchair 9(52.9) |6(35.3) 2 (11.8) 5(29.4) | 12(70.6) 1(5.9) |16(94.1)
Assistive Device Walker 18 (48.6) 16 (43.2) 3(8.1) 14 (37.8) |23 (62.2) 1(2.7) 36(97.3)
o ; ,000 ,000 .763
Use Air Mattress 4(15.4) | 11(42.3) 11 (42.3) 22(84.6) |4(15.4) 2(7.7)  |24(92.3)
Cane/Crutch | 34(42.0) |35(43.2) 12 (14.8) 33(40.7) | 48(59.3) 4(4.9) |77(95.1)
Other 3(11.5) 14 (53.8) 9 (34.6) 7(26.9) 19(73.1) 1(3.8) 25(96.2)

Pearson Chi-Square,&Fisher’s Exact Test,* Independent patients who did not need assistive devices were excluded during the statistical analysis. (n=320).
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When independent patients who do not need to use any
assistive devices are excluded, the risk of malnutrition was
found to be significantly higher in patients who did not use
any assistive device although they needed it and in patients
who used a cane/crutch (Table 2).

As seen in Table 3, a statistically significant positive correlation
was found between nutritional condition and risk for pressure
ulcers of patients (r=0.437, p< .001). However, no statistically
significant correlation was found between nutritional condition
and fall risk of patients (r=-0.055, p=.313).

Table 3. Correlation results for the relationships of MNA-SF, MINS
and IFRS

MNA-sf IFRS MNS

MNA-sf r 1 - -

r -0.055 -
IFRS 1

p 313 -

r 437" -.164"
MNS 1

p <.001 .003

* Correlation is significant at the level (Spearman correlation test),
** Correlation is significant at the level (Spearman correlation test)

In Table 4, the results of multiple logistic regression analysis
between various variables, including being malnourished,
high-risk to develop pressure ulcers and high-risk to fall. A
significant correlation wasfound between beingmalnourished
and the variables used in the model, HT (OR=0.42, p=.007),

dementia (OR=2.39, p=.016) and cancer (OR=3.47, p=.015).
Malnutrition rates were 0.42 times higher in patients with HT
than in those without HT, 2.39 times higher in patients with
dementia than in those without dementia, and 3.47 times
higher in patients with cancer than in those without cancer.
It was discovered that the variables in the model described
29.5% of the factors influencing the existence of malnutrition
(R?=0.295). This suggests that the variables in the model play
a major role in determining malnutrition, although other
factors influencing malnutrition may also exist.

3.3.2. Assessment of Factors Associated with MNS

A statistically significant correlation was found between
the risk of developing pressure ulcers and HT, CVD, cancer,
musculoskeletal diseases, state of consciousness, bedridden
status and using assistive devices for mobility (p< .05).
Accordingly, a statistically significant negative correlation
was found between HT and musculoskeletal diseases and the
risk of developing pressure ulcers.

Risk of developing pressure ulcers was found to be
significantly higher in patients with CVD, cancer, disordered
consciousness and those who were bedridden and not using
any assistive device for mobility (Table 2).

Asseenin Table 2, a statistically negative and significant correlation
was found between MNS and IFRS (r=-0.164 p=.003).

Table 4. Multivariate logistic regression analysis results between various variables and malnutrition, pressure ulcer risk and high fall risk

MNA-sf (Malnourished)

Pressure Ulcer (At Risk)

Fall Risk (High)

Variables OR (95%Cl) p OR (95%Cl) p OR (95%Cl) p
Diabetes Mellitus 0.51(0.25-1.06) .073 - - - -
Hypertension 0.42 (0.22-0.79) .007 0.67 (0.41-1.10) 1120 . .
Demantia 2.39(1.18-4.86) .016 - - - -
Cerebrovascular Disease | - - 2.10(1.14-3.87) .017 - -
Cancer 3.47 (1.27-9.50) 015 2.87 (1.09-7.55) 033 - -
Musculoskeletal 0.54 (0.25-1.13) 104 0.85 (0.49-1.49) 586 : -
Diseases
Consciousness 0.44 (0.15-1.26) 126 0.59 (0.17-1.98) .394 - -
Bedridden Status .572 .009 .033
Independent 1.00 1.00 1.00
Semi-Bedridden 2.25 (0.48-10.45) 298 5.74 (1.51-21.77) 010 8.68 (1.64-45.93) 011
Bedridden 1.88 (0.40-8.86) 422 2.48 (0.65-9.40) 179 5.56 (1.20-25.79) 028
Assistive Device .102 .014 -
None 1.00 1.00 -
Wheelchair 0.30 (0.06-1.49) 141 0.18 (0.05-0.56) .003 - -
Walker 0.29 (0.07-1.22) .093 0.61 (0.24-1.50) 285 - -
Air Mattress 1.83(0.65-5.14) 247 1.48 (0.44-4.98) 518
Cane/crutch 0.61 (0.23-1.60) 324 0.66 (0.32-1.38) 275 - -
Other 1.55 (0.54-4.44) 407 0.293 (0.10-0.80) 017 . -
Age 101 - 129
18-64 1.00 - - 1.00 -
65-79 0.54 (0.21-1.34) .188 - - 9.40 (1.03-85.08) .046
80 and over 1.18 (0.52-2.67) 678 - - 1.27 (0.38-4.19) 687
R?=0,295 - 2 Log likelihood=304,448 R2=0,248 - 2 Log likelihood=393,547 | R?=0,121 - 2 Log likelihood=109,765

*p<0.05 is statistically significant
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In Table 3, a significant correlation was found between the
risk of developing pressure ulcers according to the MNS
score, and the variables used in the model, such as CVD
(OR=2.10, p= .017), cancer (OR=2.87, p= .033), bedridden
status (OR=5.74, p= .010), and wheelchair bound status
(OR=0.18, p= .003). This indicates that the rate of pressure
sore development is 2.1 times higher in patients with CVD,
2.87 times higher in cancer patients, 5.74 times higher in
semibedridden patients and 0.18 times higher in wheelchair
bounds. It was seen that 24.8% of the factors that determine
the risk of developing pressure ulcers were explained by the
variables in the model (R?=0.248).

3.3.3. Evaluation of Factors Associated with IFRS

A statistically significant relationship was found between the
risk of falling and bedridden status and it was stated that
bedridden patients had the highest risk (p< .05) (Table 2).

There was no statistically significant relationship between
age classification and fall risk of patients (p = .056). As age
is clinically associated with falling (19) and the p value is <
.200 — .250 the relationship between age and falling risk
was analyzed in logistic regression analysis. In Table 4, being
semi-bedridden (OR = 8.68, p = .011), bedridden (OR = 5.56,
p = .028), and aged between 65-79 years (OR = 9.40, p =
.046) were found to be substantially linked with the variables
employed in the model. Being semi-bedridden increases the
risk of falls 8.68 times and being bedridden increases the risk
of falls 5.56 times compared to independent patients, and
being 65-79 years of age increases the risk of falling 9.4 times
more than being 18-64 years old. The variables in the model
were found to explain 12.1% of the factors indicating high fall
risk (R?=0.121).

4. DISCUSSION

Our study revealed that 41.0% of the patients receiving home
health care services were at risk of malnutrition, 52.4% were
at risk of developing pressure ulcers, and 95.5% had a high
risk for falling. It has been demonstrated that malnutrition,
pressure ulcers and risk of falling are common in patients
receiving HHC. HT, dementia and cancer increase the risk
of being malnourished, cancer and SVO increase the risk of
developing pressure ulcers and being bedridden increases
the risk of developing pressure ulcers and the risk of falling.

Malnutrition rates in older patients in primary care were
reported to be between 2.1% and 11%, with a risk of
malnutritionranging from5-25% (11, 20). Instudies conducted
in patients receiving HHC, the malnutrition rate was found to
be between 28.8%-52.6% whereas the risk of malnutrition
was between 30.2% and 39.3% (21, 22). The prevalence of
malnutrition in patients receiving HHC was higher than in the
normal population. It can be said that receiving HHC is a risk
factor for malnutrition (23). Among the reasons for this, the
fact that patients receiving HHC are mostly dependent on
daily living activities such as nourishment increases the risk
of being malnourished in this patient group (24). In addition,

as seen in our study, the fact that the majority of patients
receiving HHC is older (mean age 74.15+16.12 years) and the
negative effects of old age on nutrition (decreased sense of
taste and smell, dental problems, chewing and swallowing
difficulties, etc.) may be another reason (5).

The prevalence of malnutrition is increasing with the increase
in chronic diseases. In one study, it was found that the
most common chronic diseases in patients receiving home
health care (HHC) were HT, cardiovascular diseases, DM, and
dementia. In addition, the risk of malnutrition increases in
the presence of dementia and fracture (22). Diseases such
as DM, COPD, atherosclerosis, chronic renal failure, fracture
and Alzheimer’s disease adversely affect the metabolic and
nutritional status and increase the risk of malnutrition by
triggering inflammation processes in elderly individuals (25).

The study found that the risk of malnutrition was higherin DM,
HT and musculoskeletal-joint diseases, while malnutrition
was significantly more prevalent in patients with dementia
and cancer. Regression analysis revealed that both HT and
cancer are risk factors for malnutrition. Malnutrition is a
prevalent complication among cancer patients, particularly
those with gastrointestinal malignancies. Cancer cachexia
can arise as a result of tumor-induced inflammation, reduced
food intake, and metabolic abnormalities caused by cancer
(26).

Hypertension can cause heart failure and renal failure,
impairing appetite and food absorption. DM causes
gastroparesis as well as inflammation, delaying gastric
emptying and decreasing food intake. Drugs used in
connection with these diseases and side effects related to
drugs are other factors that increase the risk of malnutrition
(23, 27). These findings show the importance of chronic
disease follow-up and side effect management of the drugs
used to reduce the risk of malnutrition for patients receiving
HHC.

It is known that factors such as age, malnutrition, skin
condition, perfusion-related diseases (DM, HT, vascular
diseases, edema, etc.), hematological measures (low albumin,
anemia, etc.) and skin moisture (urinary, fecal incontinence)
predispose to pressure ulcer development (7). Although more
than one factor plays a role in the development of pressure
ulcers, poor perfusion and immobilization are direct risk
factors. Prolonged periods of time lying or sitting, wheelchair
use and being a sedentary elderly put the individuals at risk
(28).

Multivariate logistic regression analysis in the study showed
that the presence of CVD and cancer are predictors of
pressure ulcer risk. In a systematic review lack of mobility/
activity was found as an independent predictors of pressure
ulcer development (29). Patients with a history of CVD
constitute the group of immobile patients who tend to stay
in the same position for a long periods due to neurological
deficits, and therefore, pressure ulcers can be expected (30).

More than half of cancer patients develop pressure ulcers.
Malnutrition, anorexia, cachexia, anaemia and decreased
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mobility, which occur especially in advanced cancers,
are common complications in cancer patients and these
conditions increase the risk of pressure ulcers by causing skin
disorders (31).

Inthestudy,arelationshipwasfound between musculoskeletal
diseases and pressure sores. The risk of pressure ulcers may
be increased due to the fact that diseases such as rheumatoid
arthritis and hip fractures, which are included in this group,
both affect mobility and the effects of drugs such as steroids
used in the treatment on the skin (32, 33).

In the study, the risk of developing pressure ulcers increased
with the level of bedridden status. Pressure ulcers, also
referred to as bedsores in the literature, may have a higher
risk of developing in bedridden patients due to the reasons
listed above (34). Although the rates of pressure ulcers
are higher in bedridden patients, it was not found to be a
predictor for the risk of developing pressure ulcers in the
study. Being semi-bedridden and wheelchair bound were
found to be predictors for the risk of developing pressure
ulcers according to regression analysis results.

Semi-bedridden patients are more inclined to sit in the same
position due to the loss of pain sensation or the ability to feel
pressure due to sitting for a long time. They use their support
systems less because of their little mobility, or do not use
any protective measures to prevent the risk of pressure in
assistive devices such as wheelchairs. The risk of developing
pressure ulcers may increase due to such reasons (34).

In the study, all air mattress users consisted of bedridden
patients, and the rate of air mattress usage was found
to be lower (7.8%) compared to the literature (35). Air
mattresses are protective methods developed to reduce
the risk of compression, and their use rate is much higher
in bedridden patients (35). However, it has been shown in
the study that semi-bedridden patients, who are less likely
to develop pressure ulcers due to their limited mobility, are
also at risk. For this reason, to reduce the risk of PU in semi-
dependent patients receiving HHC, support systems should
be used for pressure redistribution as they tend to sit in
prolonged periods, and patients should be provided with a
pressure reducing position at certain intervals and times (36).
In recent years, pressure sensors have been developed to
reduce pressure ulcers in wheelchair users. Thanks to these
sensors, the pressure values in the chair are recorded in the
application on the phone or computer so that the person can
see it and also the sensors can give a warning when sitting in
the same position for a long time is detected (34).

Malnutrition has strong effects on pressure ulcer development
and delays wound healing (37). In a study conducted with
2.327 patients over 65 years of age, the relationship between
the chronic diseases and malnutrition was evaluated and it
was found that the frequency of malnutrition was highest
in individuals with pressure ulcers (38). In a study, it was
observed that malnourished patients who were treated
in the hospital had approximately 2.5 times higher risk of
developing pressure ulcers than those who did not (39).

In the study, a strong and positive correlation was found
between MNA-SF and MNS scores, indicating that a high risk
in one measure tends to coincide with a high risk in the other.
However, it is important to emphasize that correlation does
not imply causation. Another study found that malnutrition
screening can also be used as a predictor for pressure ulcer
risk in HHC patients. It was observed that a score below 8 on
the MNA test predicted the development of pressure ulcers
more strongly than the Braden scale (40). Nevertheless, these
findings should be interpreted with caution, and additional
studies should explore whether malnutrition directly causes
an increased risk of pressure ulcers or if other confounding
factors may be at play.

Falls are a significant public health issue because they are
common in adults with advanced age, have high death and
morbidity rates, impose an economic burden, decrease the
older people’s quality of life, and generate psychological
impacts such as dread of falling in the future (41). Studies
have found that factors such as ageing and decreased mobility
with age, the presence of chronic diseases such as cancer or
hypertension, the number of medications used and their
side effects such as dizziness and impaired balance, impaired
functionality or the need for home care are significantly
associated with the risk of falls (42, 43).

Malnutrition may increase the risk of falls due to its negative
effects on muscle strength and balance and through
comorbidities such as sarcopenia and frailty (44, 45). Studies
have shown that malnutrition increases the likelihood of a
future fall (45).

In a study conducted by Adly et al. in hospitalised patients
aged 60 years and older, the relationship between MNA-SF
scores and various fall scales was evaluated. In the study,
malnutrition was shown to be associated with a high risk
of falls, but no relationship was found between nutritional
status and some fall risk tools such as Schmid-FRAT. This was
attributed to the low prevalence of the Schmid-FRAT and that
it may not reflect the relationship between nutritional status
and fall risk in certain populations (46). Similarly, the lack of
a significant relationship between MNA-SF and IFRS may be
due to the inadequacy of IFRS in establishing a relationship
with nutritional status. This situation is important in terms
of showing that different fall risk tools may differ in their
relationship with nutritional status and that each tool may
not be equally valid in every population.

In a retrospective study in which 1692 patients aged 65 years
and older who received HHC were retrospectively analysed,
the fall risk was found to be 63.7% and the fall rates were
found to be 66.3% between the ages of 65-74 years, 73.6%
between the ages of 75-84 years and 75% between the ages
of 85-94 years (47). According to the regression analysis
performed in the study, being between the ages of 65 and
79 was found to be a predictor of high fall risk. This finding
shows the necessity of fall risk assessment and strategies to
reduce the risk of falls especially in this age group.
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Our study revealed that the risk of falling was found to be
higher in bedridden patients than in semi-bedridden and
independent patients. According to the regression analysis,
both being bedridden and semi-bedridden were found to be
predictors of falling and being semi-bedridden has a higher
predictive value in determining the risk of falling. In Japan,
it has been shown that the dependency status of patients
determined by bedridden rank is very useful in predicting in-
hospital fall risks. Accordingly, the highest predictive value for
falls was found to be in chair-bound patients who were semi-
bedridden, followed by housebound and finally bedridden
patients who were fully dependent (48).

Another study discovered that older adults with gait
problems and concomitant conditions had a higher risk of
falling and a better sense and knowledge of the risk of falling
than healthy senior patients. Being aware of their conditions
and being aware that they are at risk of falling may lead to
them adopting fall prevention behaviours and reducing
the frequency of their falls (43). However, there are also
studies in which a decrease in mobility increases the level
of dependency and an increased level of dependency is
associated with an increased risk of falling (49).

When the studies studying the factors related with the risk of
fallingin the literature are analyzed, it is found that, in contrast
to our study, the investigations were usually conducted
in healthy older persons (10, 11, 21). However our study
identified that the age and dependency levels of the patients
receiving HHC explained 12% of the falling behaviors of the
older people. When the literature was searched, there were
no studies examining the relationship between bedridden
status and fall risks in home care patients. Comprehensive
and predictive studies on this subject are needed because
bed dependency and age have a 12% effect on the risk of
falling in patients receiving HHC.

5. CONCLUSION

In our study patients receiving HHC were found to be at risk
for malnutrition, pressure ulcers and falls. Although it is very
difficult to explain the cause of the three complications with
a single cause, it was found that the presence of chronic
diseases such as HT, dementia and cancer was associated
with the development of malnutrition in patients receiving
HHC, and the risk of pressure ulcers was high in an individual
with nutritional deficiency. The presence of chronic diseases
such as CVD, cancer and using a wheelchair were found to be
associated with the development of pressure sores.

Although a significant difference was observed between
dependency level and the risk of pressure ulcers and falls,
one of the most important results of our study was that
being semi-bedridden was also shown to be a risk factor for
developing pressure ulcers and falling. Necessary warnings
should be given at every visit, so that semi-bedridden patients
receiving HHC should not be neglected in terms of risks and
preventive measures should be taken for this patient group.

The limitations of the study are that it was carried out
retrospectively and included patients in a specific region.
At the same time, no scale was used while evaluating the
dependency levels of the patients and it was determined
by the clinician’s decision during the patient examination.
In future studies, the use of scoring systems evaluating the
addiction levels of patients may minimise the potential for
clinician bias. In addition, conducting prospective studies with
a larger patient population may facilitate the establishment
of a causal relationship.
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