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Abstract Based on the fact that immobile bedridden patients have a high risk of developing bedsores and
infection, we evaluated whether the presence of bedsores and low serum albumin levels significantly alter the scores
of long and short forms of Mini Nutritional Assessment and body mass index. From January to July 2016, 143
bedridden/chairbound home care patients were visited with the Karaman State Hospital home healthcare team. The
Mini Nutritional Assessment and Mini Nutritional Assessment-short form were used for nutritional evaluation. The
retrospective serum albumin levels that had been analysed in the last 30 days, were recorded from the patients’ files.
Also, the skin integrity was evaluated by the home care physician to detect the presence of bedsores. The mean Mini
Nutritional Assessment and Mini Nutritional Assessment-short form scores of the patients were 13.2±7.0 and
6.4±3.8, respectively. The mean serum albumin level was 3.2±0.6 g/dL, and 33 patients had bedsores. The Mini
Nutritional Assessment and Mini Nutritional Assessment-short form scores, and body mass index values in patients
with normal serum albumin levels were significantly higher than those in patients with low serum albumin levels.
Moreover, these nutritional parameters in patients with bedsores were significantly lower than those in patients
without bedsores. Lastly, the serum albumin levels were found to be significantly positively correlated with all these
nutritional parameters. (r=0.477 for Mini Nutritional Assessment; r=0.456 for Mini Nutritional Assessment-short
form; r=0.451 for body mass index). Low Mini Nutritional Assessment and Mini Nutritional Assessment-short form
scores were significantly related to the presence of bedsores, providing strong evidence that malnutrition may be a
major risk factor for bedsore formation. An effective, comprehensive, and holistic treatment protocol and care plan,
including nutritional intervention, is important and necessary for immobile home care patients.
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1. Introduction
Home healthcare services, which were put into action
with different regulations in 2005 and 2015 in Turkey
[1,2], are considered a novel healthcare service model in
Turkey. Likewise, globally, the model is particularly
applied to meet the minor healthcare needs of older adults,
thereby reducing hospitalisations [3]. The World Health
Organization (WHO) estimates that the population of
individuals aged 60 years and older will reach 1.2 billion,
and approximately two-thirds of this population will be
living in low-income countries by 2025 [4]. Considering
the proportion of elderly individuals in the global
population, the importance of home healthcare services is
evident today and in the future, because, compared to
institutional care, home healthcare services have notable
advantages such as a low economic burden, low risk of

infection, and maintenance of social and psychological
wellbeing for individuals [5].
Malnutrition often develops through a long-term and
silent process. Fatigue, impaired concentration, and
susceptibility to infections are some non-specific signs
and symptoms of malnutrition. For this reason, it
is quite difficult to detect malnutrition, especially in
healthcare systems wherein nutritional status is not
assessed routinely [6]. It has been reported that
approximately 65% of community-dwelling older adults
and 90% of institutionalized older adults have a risk of
malnutrition [7]. The use of nutritional screening tools in
healthcare systems such as home care and nursing homes
is practical and provides great convenience in determining
nutritional status [8]. In addition, many biochemical
parameters, especially serum albumin and prealbumin, are
frequently used to predict malnutrition in the clinic [9].
However, it can be disturbing to test for biochemical
parameters frequently in patients receiving home care.
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In particular, bedridden and chairbound patients are
susceptible to a severe risk of sarcopenia and bedsores.
Therefore, nutritional screening and intervention are
important for these immobile patients [10,11].
Based on this perspective, the purpose of this study was
to determine the nutritional status of bedridden and
chairbound patients receiving home care and to assess the
relationship between nutritional assessment tools and
other nutrition-related parameters such as serum albumin
levels and the presence of bedsores.

2. Materials and Methods
2.1. Study Design and Participants
Within the scope of the study, all visits by the Karaman
State Hospital home healthcare team were accompanied
from January to July 2016. All bedridden and chairbound
patients receiving home care or their caregivers who were
visited in this period were interviewed. The recorded data
were not included if both the patient and caregiver had an
impaired cognitive condition. Finally, the data of 143
patients receiving home care were evaluated. All the
participants or caregivers were informed with detailed
explanations and requested to complete a voluntary
participation form in accordance with the Declaration of
Helsinki protocols (World Medical Association).
The Mini Nutritional Assessment (MNA) and its short
form (MNA-SF) were used to evaluate the nutritional
statuses of the patients, and their body mass index (BMI)
values were also recorded. In addition, retrospective
serum albumin levels were recorded from the patients’
files. The recorded serum albumin levels were the most
recent blood test findings analysed in the last 30 days. The
threshold levels of serum albumin indicated by the
Association for Clinical Biochemistry and Laboratory
Medicine (ACB) were accepted. Therefore, the serum
albumin levels less than 3.5 g/dL were considered “low”,
while the levels between 3.5 g/dL and 5.0 g/dL were
considered “normal” [12]. Since the serum albumin levels
of all participants were less than 5.0 g/dL, a group such as
“high serum albumin levels” was not defined.

2.2. Assessment of Bedsores
The skin integrity was evaluated by the home care
physician to detect the presence of bedsores. The severity
of bedsore was evaluated based on “Prevention of
Pressure Ulcer: Quick Reference Guide” that was
prepared by the collaboration of the European Pressure
Ulcer Advisory Panel and the American National Pressure
Ulcer Advisory Panel (EPUAP / NPUAP). The guide
classifies the pressure ulcers from stage I to stage IV. At
least stage II pressure ulcers were accepted as “bedsores”.
The stage II pressure ulcer is characterized with partial
thickness loss of dermis presenting as a shallow open
ulcer with a red pink wound, without slough [13].

individuals. It is structured in four parts: anthropometric
assessment (weight loss, BMI, upper middle arm
circumference (AC), and calf circumference (CC)), global
assessment (e.g., living independently, mobility,
medications, dementia, pressure sores), dietary assessment
(e.g., decrease in food intake; number of main meals
consumed; dietary protein, fruit, vegetable, and fluid
intake), and self-assessment (e.g., self-view of nutritional
status, self-view of health status compared with that of
individuals of the same age and mode of feeding). The
maximum MNA score is “30”, and scores less than “24”
indicate the risk of malnutrition [14]. The short form,
MNA-SF, is also the screening part of the full MNA and
consists of six items: decrease in food intake, weight loss,
mobility, presence of psychological stress or acute disease,
presence of a neuropsychological condition, and BMI
range. The maximum possible score of the MNA-SF is
“14”, and the scores less than “12” indicate the risk of
malnutrition [15].

2.4. Anthropometric Measurements
The knee height (KH), AC, abdominal circumference
(AbC), and CC were measured in accordance with the
method using a non-flexible tape measure to the nearest
0.1 cm for body weight and height measurements of
bedridden and chairbound patients. The KH was measured
in the left leg with both the knee and ankle flexed at a 90°
angle. The distance between the plantar surface of the foot
and anterior surface of the femoral condyle of the thigh
was measured. For the AC, the midpoint between the
olecranon and acromion of the non-dominant arm was
marked, while the flexion position of the elbow was
maintained at a 90° angle. After marking, the arms were
released, and the circumference was measured in the
standing posture [16]. Moreover, the AbC was measured
from the midpoint between the last rib and upper edge of
the iliac crest. For the CC measurement, while the sole of
the foot was positioned on a flat platform, the knee was
brought into a 90° flexion position. A non-elastic tape
measure was moved up and down along the calf, and the
maximum measurement value was recorded to the nearest
0.1 cm. These measurement values were incorporated in
the formulas below, and body weight and height values were
calculated. Finally, the BMI was calculated by dividing
the body weight (kg) by the height (m) squared [16,17,18].
Height (cm) estimation [17]:
Height ( for
=
male )  KH ( cm ) × 2.08 + 59.01

Height
=  KH

( for female )
( cm ) ×1.91 −  age ( year ) × 0.17  + 75.00

Weight (kg) estimation [18]:
Weight= CC ( cm ) × 1.3160  +  AbC ( cm ) × 0.5646 
+  AC ( cm ) × 0.4808 − 42.2450.

2.3. Nutritional Assessment Tools

2.5. Statistical Analysis

The MNA, consisting of 18 items, was developed
to detect malnutrition in the early period in elderly

Statistical analysis was performed using the SPSS 21.0
statistical package programme [19]. For the descriptive
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analysis, the data were expressed as “mean ± standard
deviation” or “number (percentage)”. The Kolmogorov–
Smirnov test was used to control for normal distributions.
The Mann–Whitney U test was used to evaluate statistical
differences between the groups. The association between
serum albumin levels and nutritional parameters (MNA,
MNA-SF and BMI) was evaluated by using Spearman’s
rho correlation. The binary logistic regression models
were used to determine whether the MNA scores,
MNA-SF scores, and BMI values were independent
predictors of the “presence of bedsores” and “low serum
albumin levels (< 3.5 mg/dL)” in patients. P<0.05 was
chosen to represent statistical significance.

3. Results
The average age of the patients was 75.2 ± 15.5 years,
and the most were female (58.7%). Low educational
statuses were remarkable; 49.0% of the patients were nonliterate. The average BMI was 25.5 ± 7.0 kg/m2. In
addition, the average MNA and MNA-SF scores were
13.2 ± 7.0 and 6.4 ± 3.8, respectively. According to the
MNA scores 89.5% of the patients were at risk of
malnutrition; this percentage was 86.0% according to the
MNA-SF scores (not shown in the tables). On the other
hand, the average serum albumin level in the patients was 3.2
± 0.6 g/dL. In addition, 60.7% of the patients had low
albumin levels, while 39.3% had normal levels (not shown
in the tables). The proportion of patients with bedsores
was 23.1% (Table 1).
The results of the nutritional indicators such as MNA
scores, MNA-SF scores, and BMI values according to the
serum albumin level groups are shown in Figure 1. There
were statistically significant differences in the MNA
scores, MNA-SF scores, and BMI values between patients
with low and normal serum albumin levels (P<0.05).
The MNA scores, MNA-SF scores, and BMI values in
patients with bedsores were significantly lower than those
in patients without bedsores (P<0.05). Meanwhile, in
terms of the serum albumin levels, there was no
statistically significant difference between these two
groups (P<0.05) (Figure 2).
The associations between serum albumin levels and
other nutritional parameters (MNA scores, MNA-SF
scores, and BMI values) are demonstrated with scatter
plots in the Figure 3. There were statistically significant
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correlations between serum albumin levels and the
nutritional parameters (r = 0.477, P<0.001 for MNA
scores; r = 0.456, P<0.001 for MNA-SF scores; and
r = 0.451, P<0.001 for BMI values).
Binary logistic regression analysis showed that decreased
MNA scores (B = -0.390, odds ratio (OR) = 0.677, 95%
confidence interval (CI): 0.524–0.874, P=0.003) were
associated with a significantly increased presence of
bedsores. The MNA-SF scores and BMI values were not
significantly associated with the presence of bedsores
according to the logistic regression model (B = 0.483, OR
= 1.622, 95% CI: 1.042–2.523, P=0.052 for MNA-SF
scores and B = 0.019, OR = 1.019, 95% CI: 0.929–1.118,
P=0.683 for BMI values) (Table 2). The independent
predictors of “low serum albumin levels (< 3.5 mg/dL)”
are also shown in Table 2. Although the MNA scores,
MNA-SF scores, and BMI values seemed to be negatively
associated with “low serum albumin levels”, the
associations were not statistically significant (B = -0.082,
OR = 0.921, 95% CI: 0.652–1.301, P=0.640 for MNA
scores; B = -0.053, OR = 0.948, 95% CI: 0.477–1.887,
P=0.880 for MNA-SF scores; and B = -0.092, OR = 0.912,
95% CI: 0.806–1.032, P=0.145 for BMI values).
Table 1. Descriptive, nutritional and biochemical data of the patients
Characteristics
Age (years)
Gender
Male
Female
Education
Non-literate
Literate
School educated
Height (cm)
Male
Female
Weight (kg)
Male
Female
BMI (kg/m2)
MNA
MNA-SF
Albumin (g/dL)
Bedsores
Yes
No

n = 143
mean ± SD
75.2 ± 15.5

n (%)

59 (41.3)
84 (58.7)
70 (49.0)
26 (18.2)
47 (32.8)
161.5 ± 9.5
170.2 ± 5.1
155.3 ± 6.7
66.4 ± 18.1
67.3 ± 14.2
65.8 ± 20.5
25.5 ± 7.0
13.2 ± 7.0
6.4 ± 3.8
3.2 ± 0.6

SD: standard deviation.

Figure 1. The MNA, MNA-SF and BMI values of patients according to the serum albumin levels (Mann Whitney U test)

33 (23.1)
110 (76.9)
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Figure 2. The MNA, MNA-SF, BMI and serum albumin values of patients according to the presence of bedsores (Mann Whitney U test)

Figure 3. The associations between serum albumin levels and other nutritional parameters (MNA, MNA-SF and BMI)
Table 2. Independent predictors for “presence of bedsores” and “low
serum albumin levels” in participants
Predictors for
“presence of
bedsores”
MNA score
MNA-SF score
BMI
Predictors for “low
serum albumin levels
(<3.5 mg/dL)”
MNA score
MNA-SF score
BMI

B

OR

95% CI

P-value

-0.390
0.483
0.019

0.677
1.622
1.019

0.524-0.874
1.042-2.523
0.929-1.118

0.003*
0.052
0.683

B

OR

95% CI

P-value

-0.082
-0.053
-0.092

0.921
0.948
0.912

0.652-1.301
0.477-1.887
0.806-1.032

0.640
0.880
0.145

OR: odds ratio, CI: confidence interval, *p < 0.05.

4. Discussion
The nutritional statuses of patients receiving home care
are an important consideration. Considering that most
individuals receiving home healthcare services are
dependent on a bed or chair and are therefore highly
immobile, the effect of nutritional intervention on disease
courses and health expenditures is an undeniable fact. We
should state that the risk of malnutrition is quite high
according to the MNA and MNA-SF scores in this sample.
Many previous studies have supported our findings.
Kiesswetter et al. [20] evaluated 296 subjects within the
scope of a study of older adults receiving home healthcare
services in Germany and found that 68.9% of these
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participants had a risk of malnutrition or were
malnourished. In a study conducted among home care
clients in Finland, 86% of these individuals were reported
to have a risk of malnutrition or were malnourished [21].
In this study, the average serum albumin level was quite
low (3.2 ± 0.6 g/dL). Furthermore, 60.7% of the patients
had low serum abumin levels (< 3.5 mg/dL). Similarly,
Inoue et al. [22] reported that the mean serum albumin
level was 3.7 ± 0.5 g/dL in Japanese, frail, elderly individuals
receiving home care. The fact that serum albumin levels
are a good biochemical indicator that can be used to
estimate nutritional status reinforces the perspective that
malnutrition was a prevalent problem in these individuals.
There are studies reporting that there is no statistically
significant difference between geriatric patients with and
without malnutrition in terms of serum albumin levels
[23,24]. In a study conducted with older adult patients
sustaining first hip fracture, it was reported that the
median serum albumin levels were 3.3 mg/dL (1.9-4.2) in
malnourished patients according to the MNA-SF scores,
3.3 mg/dL (1.8-4.2) in patients at risk of malnourishment,
and 3.4 mg/dL (2.0-4.3) in nutritionally normal patients,
respectively [23]. Sanchez-Rodríguez et al. [24] also
reported that no statistically significant difference in
serum albumin levels were observed between post-acute
care geriatric unit patients with or without malnutrition.
The samples of these studies generally consisted of
individuals receiving institutional care. Besides, not all the
subjects in these studies were dependent on a bed or chair.
In our study, the statistically significant differences
between patients with low and normal serum albumin
levels in terms of the MNA and MNA-SF scores indicate
that the serum albumin may be a more sensitive nutritional
parameter in bedridden and chairbound patients.
Although the logistic regression model did not suggest
that the MNA scores, MNA-SF scores and BMI values
were significant predictors for “low serum albumin levels”,
the results of Spearman correlation analysis showed that
these nutritional parameters were significantly positively
associated with the serum albumin levels. Our findings
about the close relationship between these nutritional
parameters and serum albumin levels were supported by
other studies. In a study conducted with older Chinese
inpatients, the serum albumin levels of patients were
found to be positively correlated with the MNA (r = 0.347;
P<0.001, Spearman’s rho correlation) and MNA-SF scores
(r = 0.294; P<0.001) [25]. In another study, Slee et al. [26]
reported that the serum albumin levels were found to be
positively associated with the MNA-SF scores in frail
older inpatients (r = 0.25; P=0.046, Spearman’s rho
correlation). Periodic nutritional screening of older
inpatients and bedridden older adults using the MNA or
MNA-SF has great importance in terms of early prediction
of low serum albumin levels and thus combating malnutrition.
In this study, the prevalence of bedsores was found to
be 23.1%. On the other hand, in a study conducted of 335
patients receiving home care older than 40 years of age,
the prevalence of bedsores was 12.8% [27]. In our sample,
which consisted of bedridden or chairbound patients, the
proportion of patients with bedsores was expectedly
higher. In addition, the presence of bedsores significantly
affected the nutritional indicators. Patients with bedsores
had lower MNA and MNA-SF scores (P<0.05). Similarly,
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based on a recent study by Jones et al. [28], malnutrition
was a potential predictor of bedsores in nursing home
residents with dementia, and the MNA scores of subjects
with and without bedsores were significantly different.

5. Conclusions
Low levels of serum albumin and the presence of
bedsores in bedridden and chairbound patients are
associated with nutritional screening scores. Therefore,
frequent nutritional screening of patients receiving home
care or institutional care, especially bedridden and
chairbound patients, is greatly important in terms of
preventing low levels of nutrition-related biochemical
parameters and avoiding the formation of bedsores.
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