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ABSTRACT
Objectives: This study aimed to evaluate the association of nutritional status and muscle strength measurement results of the patients in the palliative care unit during their 6-month survival.
Methods: In this prospective observational study, the effects of nutritional status on mortality were evaluated during the 6-month follow-up of patients hospitalized in the palliative care units of Bursa State Hospitals
between January 2018 and April 2018. Their handgrip strength was measured by a hand dynamometer, and
their subcutaneous adipose tissue was measured by skin-fold calipers. Mini Nutritional Assessment was used
to evaluate the sociodemographic characteristics and nutritional status of the patients.
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Results: A total of 211 patients aged 73.3±14.6 years treated in the palliative clinic were included in the study,
of which 112 (53.1%) were males. The frequency of malnutrition at the beginning of follow-up was 75 (78.1%)
in the living group and 108 (93.9%) in the dead group (p=0.001). During the 6-month follow-up period, 115
(54.5%) cases died. The frequency of malnutrition after 6 months was observed in 175 (82.9%) of the entire
patients. The average muscle strength of the right and left arms was found to be significantly higher in alive
patients than in dead patients [5.0 (0.0–21.8) kg vs 0.0 (0.0–10.0), p=0.001].
Conclusion: Nutritional status and muscle strength may be important in palliative care patients’ survival. It
would be appropriate to promote a balanced diet and physical activity to patients before the need for palliative care develops.
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INTRODUCTION
Palliative care is multidisciplinary care aimed at avoiding the symptoms that may occur in
patients with a severe illness or providing relief for them and achieving the best quality of
life for them.[1] The World Health Organization defines palliative care as “an approach that improves the quality of life of patients and their families facing the problem associated with
a life-threatening illness, through the prevention and relief of suffering through early identification and impeccable assessment and treatment of pain and other problems, physical,
psychosocial and spiritual.”[2]
Care of palliative care patients is a little complicated because of multimorbidity.[3] However, the most common problems in palliative care are bedsores and malnutrition. Both are
known to have a strong association with mortality. Also, it is known that the protection of
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muscle strength is a factor supporting survival in these
patients. One of the well-known consequences of malnutrition is muscle dysfunction, manifested by reduced grip
strength. Decreased muscle strength is also associated
with impaired functional status.[4] There is an important
relationship between nutritional status and pressure ulcers and mortality.[5–7]
Deterioration of wound healing, immunosuppression, the
decline in striated muscle mass, intestinal mucosal atrophy,
diffuse edema development, recession in cognitive functions, and decline in functional capacities may occur due to
malnutrition developing in case of inadequate food intake
and insufficient calorie need during illness.[8] These negative factors develop due to malnutrition, increased complication rates, hospital costs, and mortality.[9]
“Hand dynamometer” can be preferred to identify the first
state of the patient at the bedside for a functional evaluation, and it is also a method that can be applied in patients’
follow-up.[10,11] This measurement method is essential in patients with malnutrition for skeletal muscle function evaluation as it is sensitive to changes in food intake and muscle
mass.[11] Declined muscle strength detected with a hand
dynamometer is associated with increased mortality in several studies.[12] However, it is still uncertain which mechanism increases mortality. Grip strength measurement is a
preferable method in classifying the patients’ mortality risk
as it is cheap and easily applicable.
This study aimed to evaluate the association between
nutritional status and muscle strength measurement results of the patients in the palliative care unit during their
6-month survival.

METHOD
This research was conducted on individuals hospitalized in
palliative care units of Bursa State Hospitals between January 2018 and April 2018. The study protocol is described as
a flow chart in Figure 1.
A hand dynamometer measured their handgrip strength,
and skin-fold calipers measured their subcutaneous adipose tissue. “Mini Nutritional Assessment'' was used to interrogate the sociodemographic characteristics and nutritional status of the patients. Mini Nutritional Assessment
was completed in 10–15 min. Patients with a score of 24
and more were accepted as normal, patients with a score
between 17 and 23.5 were accepted under malnutrition
risk, and those with a score less than 17 were accepted as
having malnutrition.[13]
Among the anthropometric measurements, height and

Figure 1. Study flow chart.

weight were measured with standard measurement tools.
The individuals were asked to take off their shoes during
height measurement and advised to wear lightweight
dresses during weight measurement. Body mass index
was calculated by dividing the weight by the square of the
height of the patients (kg/m²).
For arm circumference measurement, the upper arm in
the supine position was measured twice at the midpoint
between the tip of the shoulder and the tip of the elbow
(olecranon process and the acromion) using a measuring
tape.[14] Its average was recorded in centimeters. For calf
circumference measurement, the knee was bent 90˚ in a
sitting position with the foot fully pressing the ground, and
the circumference of the broadest part was measured twice
using a measuring tape.[15] The average is recorded in centimeters. Individuals who could not sit bent their leg 90˚ from
the knee in decubitus position with the sole facing across,
and the measurement was made. Handgrip strength was
measured using a Baseline (Fabrication Enterprises, Inc.,
White Plains, NY) hydraulic hand dynamometer. The measurement was made in a sitting position recommended by
the American Society of Hand Therapists (ASHT), with the
shoulder in adduction and neutral rotation, arm at the right
angle, front arm in midrotation and supported, and wrist
in the neutral position.[16] Three measurements were made
in the test procedure with 1-min rest between for grip
strength, and the average was recorded. Skinfold caliper
(Holtain® calipers) was used to determine subcutaneous
fat thickness. The previously marked area to be measured
was gripped with the thumb and the index finger at 1-cm
depth, the caliper was placed, and the measurement was
read within 2–4 s. Three measurements were made on one
side three times at 15-s intervals. The arithmetic mean of
the three measurements was calculated.
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The data were analyzed using SPSS (IBM Corp. Released
2012, IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY) software. The compatibility of the variables to
normal distribution was analyzed with the Shapiro–Wilk
test. Continuous variables were expressed as mean, standard deviation, and median (minimum–maximum) values,
whereas categorical variables were expressed as frequency
and percentage. According to the normality test results,
the Mann–Whitney U test was used in case of noncompatibility of the variables to normal distribution. Pearson’s
Chi-squared test and the Fisher–Freeman–Halton test were
used to compare categorical variables among the groups.
The program was used for statistical analysis, and p<0.05
was accepted as statistically significant.

RESULTS
A total of 211 patients aged 73.3±14.6 years treated in the
palliative clinic were included in the study, of which 112
(53.1%) were males. The most common comorbid diseases
were hypertension 109 (51.7%), cardiovascular disease 78
(36.9%), and diabetes mellitus 64 (30.3%). The demographic, anthropometric, and nutritional details of the patients
are summarized in Table 1.
The frequency of malnutrition at the beginning of followup was 75 (78.1%) in the living group and 108 (93.9%) in
the dead group (p=0.001). During the 6-month follow-up,
115 (54.5%) cases died. The frequency of malnutrition after
6 months was observed in 175 (82.9%) patients in the entire
population. Demographic, anthropometric, and nutritional
details of alive and dead patients are summarized in Table 2.

DISCUSSION
In this study on patients treated on palliative care unit
service, malnutrition was detected in 82.9% of the participants. When the muscle strengths of the patients were assessed, mean muscle strengths were high in patients who
lived more than 6 months.
Although malnutrition prevalence was estimated between
20% and 50% in hospitalized patients, it can be predicted
that the real prevalence is much higher than mentioned as
it is not usually identified sufficiently, especially in critical
diseases.[17] In a study performed in Turkey, including 29
139 patients from 32 hospitals, the nutritional risk was detected in 15% of the patients at the time of admission to
the hospital. Together with nutritional treatment, this risk
regressed by 5.2% until the end of the second week.[18] In
another study, although the hospitalized patients were at
normal nutrition levels, slight malnutrition was detected in
50% of these patients within the elapsed time.[19] In a multicenter epidemiologic study performed in Latin America,

Table 1. Demographic, anthropometric, and nutritional
details of the patients
		

Mean±SD

Age (years)
Body mass index (kg/m2)
Calf circumference (cm)
Arm circumference (cm)

73.3±14.6
23.1±4.8
28.2±8.2
22.1±4.1

		
Gender
Female
Male
Comorbid diseases*
Hypertension
Cardiovascular disease
Diabetes Mellitus
Chronic renal failure
Malignancy
Chronic obstructive pulmonary disease
Nutritional status
Oral
Percutaneous endoscopic gastrostomy
Parenteral
Nasogastrictube
		
		
Muscle strength (kg)
Right
Left
Average

n (%)
99 (46.9)
112 (53.1)
109 (51.7)
78 (36.9)
64 (30.3)
28 (13.3)
27 (12.8)
26 (12.3)
148 (70.1)
27 (12.9)
7 (3.3)
29 (13.7)
Median
(minimum–maximum)
5.0 (0.0–25.0)
5.0 (0.0–20.0)
5.0 (0.0–23.0)

*There is more than one comorbid disease in some cases.

9348 hospitalized patients over 18 years of age were evaluated. Critical undernutrition was detected in 11.2% of these
patients with malnutrition in 50.2% of them.[20] In another
study run by Correia et al. on 374 surgery patients, critical
undernutrition was found in 19% of the patients with malnutrition in 55% of them.[21] In the current study, 82.9% of
the patients were assessed to have malnutrition, which is
high when the literature is considered. However, this frequency is not surprising as the study was run on patients in
the palliative care unit.
Elderly adults with reduced muscle strength have a higher
mortality risk.[22] Muscle strength is closely associated with
decreased muscle mass due to age.[23] It is assumed that this
decrease in muscle mass contributes to functional limitations and the development of disability in senility. Thus, it
is included in muscle strength and mortality correlation.[24]
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Table 2. Demographic, anthropometric, and nutritional details of alive and dead patients
		
Age (years)
Gender
Female
Male
Body mass index (kg/m2)
Calf circumference (cm)
Arm circumference (cm)
Nutritional status
Oral
Percutaneous endoscopic gastrostomy
Parenteral
Nasogastric tube
Muscle strength (kg)
Right
Left
Average
Subcutaneous fat tissue
Nutritional status
Normal
Under risk of malnutrition
Malnutrition

Alive (n=96)

Dead (n=115)

p

72.0 (62.0–82.0)

79.0 (65.0–85.0)

0.084*

43 (44.8)
53 (55.2)
22.5 (20.1–25.4)
27.0 (23.5–32.0)
22.2 (19.0–25.7)

56 (48.7)
59 (51.3)
22.7 (19.9–25.4)
25.0 (22.0–32.0)
22.0 (18.4–24.0)

0.571†

70 (72.9)
15 (15.6)
4 (4.2)
7 (7.3)

78 (67.8)
12 (10.5)
3 (2.6)
22 (19.1)

0.065‡

5.0 (0.0–23.7)
5.0 (0.0–20.0)
5.0 (0.0–21.8)
13.0 (8.0–18.0)

0.0 (0.0–10.0)
0.0 (0.0–10.0)
0.0 (0.0–10.0)
10.0 (7.0–16.0)

0.004
0.002
0.001
0.053

6 (6.3)
20 (20.8)
70 (72.9)

2 (1.7)
8 (7.0)
105 (91.3)

0.001‡

0.590*
0.229*
0.034*

The data are given as median (minimum-maximum) and n (%).
*Mann Whitney U test; †Chi-square test; ‡Fisher-Freeman Halton test.

Besides this, although only body weight, creatinine excretion, and some anthropometric measurements were used to
estimate muscle mass in previous studies, the role of muscle
mass mediating strength and mortality association could
not be defined implicitly.[23] In a cohort study in which 3075
Afro-American men and women between 70 and 79 years of
age were followed up for nearly 4.9 years, low muscle mass,
muscle strength, and mortality correlation could not be explained.[25] It was shown that muscle strength, which was the
indicator of muscle qualification, was more important than
muscle mass in the expected mortality risk. The six-month
survival of the patients was followed up in our study. The
right–left hand grip and mean muscle strength measurements of the patients who survived at the end of 6 months
were higher than the first measurements of the right–left
hand and mean muscle strength of patients who died at
the end of 6 months. The survival frequency of patients with
high muscle force was also high.
Malnutrition is a significant health problem for the geriatric age group. This problem leads to various complications
in old people living in the society and residential facilities
and in hospitalized ones. Although malnutrition causes

morbidity and mortality, its scanning cannot be made sufficiently, leading to delays in its diagnosis.[26] Malnutrition in
hospitalized patients is associated with increased mortality,
morbidity, length of hospitalization, and increased health
expenses.[27] Functional and metabolic body disorders that
emerged from previous health problems depend on the effect of malnutrition on almost all body organs and systems.
[28]
In malnutrition, after fat, the most loss occurs in muscle
mass. While muscle mass is preserved in the first period of
malnutrition, the muscle’s function decreases. Then, the
amount of stored glycogen, adenosine triphosphate, and
creatinine decreases with the decreasing muscle mass. In
addition to the loss of muscle mass due to malnutrition,
the inflammatory process that causes malnutrition reduces
muscle strength, endurance, and mobility.[29] Inflammation,
hypoalbuminemia, and malnutrition have prognostic value in palliative patients. In a study, it is found that patients
with poor nutritional status, hypoalbuminemia, or systemic
inflammation had significantly lower survival.[30] A total of
709 patients over the age of 50 years were evaluated in the
cohort study performed by Correia and Waitzberg showed
that malnutrition at different levels was detected in 34.2%
of the patients, and the mortality of the patients was clas-

121

The Anatolian Journal of Family Medicine

sified according to their gender, age, nutrition status, infection, and the treatment they received.[31] The mortality
rate of patients with malnutrition was significantly higher
than that of patients without malnutrition. Similar to this
study, a higher mortality rate was found in patients with
malnutrition in our study. Most of the patients in our study
had been previously hospitalized in intensive care units.
Decreased independent eating skills of these patients, difficulties in oral communication, and knowledge level of the
caretakers or relatives of the patients about nutrition may
have caused this picture.
When the mortality rates and sociodemographic characteristics of the patients followed in the palliative clinic
were evaluated, it was found that that age, gender distribution, body mass index, and calf circumference measurements did not affect mortality independently; however,
arm circumference measurements were lower in dead patients with regard to the ones who survived at the end of 6
months. Nakamura et al. reported that arm circumference
measurements are essential in predicting the mortality of
cardiovascular patients, but nutritional scanning tools do
not have an effect on prognostic assessments.[32]
One of the limitations of the study is that it reflects only
the Bursa province. Furthermore, our study was not an
interventional one. Prospective studies are necessary to
evaluate the association of strengthening of nutrition in
malnourished cases with survival.

CONCLUSION
There is a high malnutrition level (82.9%) among the volunteers participating in the study. Nutritional status and muscle strength may be important in palliative care patients’
survival. It would be appropriate to promote a balanced
diet and physical activity to patients by the family physicians before the need for palliative care develops.
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