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Case report
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Summary

Introduction: Bioelectrical impedance (BIA) is one of the most widely used indirect methods for assessing human body 
composition. The phase angle (PhA) as its derivative is considered an indicator of cellular health and monitoring of nutritional 
status. Due to its safety and reproducibility, it can be used as a prognostic indicator in disease, the assessment of mortality 
risk, and the effectiveness of nutritional interventions, as reflected in an increasing number of scientific studies. The aim of the 
study was to assess nutritional status using the PhA indicator in the course of treatment in two patients with pressure injuries.

Material and methods: Two patients with pressure injuries were selected to have three consecutive BIA tests, from which 
the PhA indicator was calculated. In the subsequent three measurements, it was assessed, correlating this with the local wound 
condition on the day of the measurements taken.

Results: After the initial assessment, nutritional intervention was implemented simultaneously with medical and nursing 
interventions resulting from the wound care plan, observing a systematic increase in PhA parameters starting from the values: 
Patient I – 3.2; Patient II – 3.3 during the first examination. Subsequently, after 4 and 16 months in the final measurements,  
the PhA was 5.3° in Patient I and 4.5° in Patient II, which equated to full wound healing, as well as a significant improvement  
in the nutritional status of the patients compared to the baseline prior to implementing professional care.    

Conclusions: The assessment of nutritional status should be one of the pillars of a comprehensive examination of a patient 
with a chronic wound, while also being a determinant of the recovery process. In the cases presented, the correlation between 
wound condition and the importance played by the PhA can be seen without any doubt. Its increase influences and enhances 
the regenerative processes within the wound as well as the patient’s overall pro-health status. Further studies with a larger 
group of patients are needed to demonstrate and confirm the multifaceted impact of the use of the above-mentioned indicator 
in the treatment of chronic wounds. 
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Introduction

Malnutrition and limited self-care are major risk 
factors for the development of pressure injuries and 
impaired wound healing. Several studies, including the 
National Pressure Ulcer Long-Term Care Study, found 
that weight loss and inadequate nutrition were associ-
ated with a higher risk of pressure ulcers [1–3]. Another 
study conducted in 22 hospitals and 29 long-term care 
homes in Germany involving 4,067 and 2,393 people 
found an association between malnutrition and pres-
sure injury risk [4].

Dietary nutrient deficiencies are key risk factors for 
the development of chronic wounds and elements that 
impair their secondary healing. The adult body is ap-
proximately 60% water, which is distributed in intra-
cellular, interstitial and intravascular compartments.  
It serves as a transport medium for the transfer of nu-
trients into cells and the removal of metabolic products. 
Water is a solvent for minerals, vitamins, amino acids 
and other molecules [5]. Dehydration and malnutrition 
can cause the skin to lose elasticity and become frag-
ile and prone to damage [6]. Bioelectrical impedance 
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(BIA) is one of the most widely used indirect methods 
for assessing human body composition. Bioelectrical 
impedance is the total resistance of the body to an al-
ternating current. It consists of resistance (R), which is 
the resistance to water and the electrolytes dissolved in 
it, and reactance (Xc), which is the capacitive resistance 
of the body’s cells acting as capacitors [7]. Additionally, 
it is a non-invasive, safe and easy-to-use method with 
a short measurement time of up to 1 minute [8]. Bio-
electrical impedance can be used in children, adults 
and patients who are bedridden, suffering from various 
chronic conditions with malnutrition, including liver cir-
rhosis, heart failure, cancer, diabetes, dialysed or with 
difficult-to-heal wounds [9–11]. A valuable prognostic 
indicator, but not yet fully understood, is the phase an-
gle (PhA). It is considered an indicator of cellular health, 
monitoring physical health and risk of adverse events. 
The phase angle usually lies within the range 5–7° in 
healthy adults and is usually lower in women than in 
men, with a  value below 5° indicating malnutrition 
[12–14]. Researchers’ reports and self-reported observa-
tions indicate that the PhA can be used as a significant 
prognostic indicator in predicting eating disorders, dis-
ease prognosis, risk of death, and wound improvement, 
and as a tool to assess the effectiveness of nutritional 
treatment [13, 15, 16]. In contrast, other studies have 
assessed the correlation of PhA with markers for as-
sessing potential malnutrition, indicating a significant 
correlation with the NRS-2002 scale, the SGA scale and 
albumin levels [17, 18].

Adequate calorie and protein intake should be pe-
riodically and closely monitored, as nutritional status 
may deteriorate after hospitalisation or in response to 
trauma and immobilisation. Identification of patients 
at risk of malnutrition, as well as diet fortification, 
should be a common and indispensable part of preven-
tion monitoring and treatment of patients at risk. 

After analysing PubMed, Cochrane and Termedia 
databases, no original or review papers were found on 
the assessment and monitoring of nutritional status 
and progress of pressure injury wound treatment in pa-
tients using PhA.

Material and methods 

Out of a group of 86 patients with chronic wounds 
enrolled in an observational/prospective study assess-
ing nutritional status using BIA (pressure injury, diabet-
ic foot syndrome, venous ulcers), two male patients, 
aged 72–62 years (mean age 67 years) with pressure 
injuries located at the sacrum and ischial tuberosi-
ty were purposively selected. They underwent three 
consecutive BIA and PhA examinations at different 
time intervals correlated with the local wound status 
on the day of the measurements. Measurement was 

performed using an AKERN BIA 101 Anniversary Sport 
Edition Analyzer (Akern SRL, Pontassieve, Florence, It-
aly). The system used was a  tetrapolar (8-electrode) 
counterbalanced system (measuring current amplitude 
800 μA, sinusoidal, 50 kHz). It was performed in the 
afternoon (7:00–12:00), in supine position, with upper 
(30°) and lower limbs (45°) abducted, in fasting status. 
After a  5-minute rest, the electrode attachment site 
was washed with alcohol. The phase angle indicator 
was developed according to the formula PhA= arc tan-
gent Xc/R [12]. The equations used by the software to 
assess the specific parameters are restricted property 
of the company. To ensure high reliability of the results 
obtained, two measurement cycles were performed. 
Disposable electrodes (Biatrodes, Pontassieve, Fl, Italy: 
single electrode impedance – 25–30 Ω, compliance 
with Directive 93/42/ECC and ISO 10993-1:2003) were 
placed on the dorsal surface of the upper limb (wrist 
joint) and lower limb (ankle joint). All measurements 
were performed according to guidelines described by 
other authors [19–23]. Measurements were taken by 
a  medic with experience in the method. The topical 
wound care regimen was performed in line with the 
expert consensus for clinical use – “Wound Hygiene”, 
the “TIMERS” Strategy (Tissue, Inflammation/Infection, 
Moisture balance, wound Edge, Regeneration of tissue 
and Social factors) and the patient-centred care (PCC) 
model [24–26]. Dietary fortification was in the form of 
oral nutrient supplementation. At the time of the study, 
the patients scored 35–70 points on the Barthel scale; 
they were bedridden patients requiring third-party as-
sistance. The study was conducted at the Wound Heal-
ing Clinic of the Fr Bronisław Markiewicz Podkarpack-
ie Specialist Oncology Centre in Brzozów, Poland and 
at the patient’s home from April 2021 to May 2023.  
The study protocol was approved by the ethics commit-
tees of the involved institution (Bioethics Commission 
at the University of Rzeszow: Resolution No. 4/03/2019). 
In addition, the guidelines of the Declaration of Helsinki 
were adhered to in the course of the study. Participants 
were informed of the purpose of the study and could 
withdraw at any time without giving a reason.  

Case descriptions

Case I  

Male, 72 years of age, history of hypertension, di-
agnosis of type 2 diabetes mellitus, post-COVID-19. 
He was alert and oriented, communicative, scored  
70 points on the Barthel scale. Appetite was normal, 
and he had meals regularly. Body weight before hospi-
talisation was 97 kg; during hospitalisation weight loss 
was 20 kg. A pressure injury was located in the sacrum, 
size 4 × 4 cm; according to the red-yellow-black (RYB) 
classification it was “yellow” with dissolving necrosis 
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according to National Pressure Injury Advisory Panel 
(NPIAP) stage III/IV. The wound showed features 
of infection (wound at risk score greater than 3) 
with large exudate, requiring acute and mechanical de-
bridement. No pain on palpation (Fig. 1 A). Sharp de-
bridement was performed initially to evacuate necrosis 
and assess the depth of the wound (loci at 8 and 5 cm). 
Blood tests were ordered at each follow-up (Table 1). 
Oral nutritional supplements (ONS) were implemented, 
according to the recommendations of producers, start-
ing with ready-to-use protein preparations, through im-
munomodulating preparations, up to supplementation 
of preparations containing arginine, zinc and antioxi-
dants. The patient was considered eligible for negative 
pressure wound therapy (NPWT) (Activac, Aspirion-
ix) at a negative pressure of – 125 mm Hg (Fig. 1 B).  
The therapeutic process from the patient receiving pro-
fessional care to complete healing lasted approximately 
four months. During this time, in addition to therapeu-
tic measures, simple/basic activation exercises were 
suggested and implemented by the family, intensive 
diet fortification was carried out based on the results 
of bioimpedance parameters – PhA and biochemical 
blood tests (Table 1) – and the patient was motivated 
and encouraged to take pro-health measures (Fig. 1 C). 

Case II  

Male, 62 years of age, history of multiple sclerosis, 
sensory disturbance of the lower half of the body. He 
was conscious, lying periodically verticalized with the 
help of a  rehabilitation specialist and transferred to 
a wheelchair. He was alert and oriented, communica-
tive, with a large self-care deficit according to the Bar-

thel scale score of 35 points. He took his meals regu-
larly. A pressure injury wound without visual signs of 
infection was located within the right ischial tuberosity 
measuring 4 × 4 cm with features of hollowing along the 
muscles to a depth of approximately 9 cm, according to 
RYB “red”, according to NPIAP III/IV, profuse exudate, 
requiring debridement especially within the lodges 
and hollows (Fig. 2 A). Cyclic biochemical blood tests 
were performed (Table 2), based on which dietary sup-
plementation with ONS preparations was implemented 
and modified starting with dietary fortification through 
increased protein supply and immunomodulatory sup-
plements to reduce oxidative stress. Subsequently, the 
patient was found eligible for NPWT (Activac, Aspirio-
nix), which was carried out for a period of 20 days in 
a  sequence of dressing changes (4–6 days), negative 
pressure – 125 mm Hg with a satisfactory effect of a de-
crease in the inflammatory marker C-reactive protein, 
as well as visual improvement of the wound itself, and 

Fig. 1. Patient I – phase angle/wound status. A) Male aged 72 years with a sacral pressure injury wound measuring 4 × 4 cm, 
wound “yellow” according to red-yellow-black (RYB) with features of infection, profuse exudate, III/IV according to National 
Pressure Injury Advisory Panel. Based on the patient’s history and biochemical blood tests, features of malnutrition, hyper-
tension and after hospitalisation due to COVID-19. When the care was first implemented, the initial phase angle (PhA) result 
indicated 3.2° and the body mass index score was 27.3. B) Second follow-up measurement, 2 × 1 cm wound visibly shrunken, 
no signs of infection, “red” according to RYB, scanty exudate. Management according to the “TIMERS” strategy. Condition 
after implementation of NPWT, and subsequent switch to specialised dressing products (antiseptic gel + foam dressing).  
The phase angle after the implemented nutritional interventions and procedures within the pressure injury improved to 4.3°. 
C) Full healing of the wound and the third follow-up PhA measurement. At the end of treatment, the PhA indicator was within 
normal limits – 5.3°. Increase in blood parameters tested and reaching normal levels (haemoglobin 14.2 g/dl, albumin 4.30 g/dl). 
No features of malnutrition, patient mobile, capable of self-care, with recommendations for care and lubrication of the remodel-
led skin

Table 1. Values of selected morphotic and biochemical para-
meters of the patient’s blood

Parameters Result Measurement 

Haemoglobin [13–18 g/dl]
Albumin [3.5–5.2 g/dl]
CRP [0–6 mg/l]

10.5 
3.60 
3.2 

1A

Haemoglobin [g/dl]
Albumin [g/dl]
CRP [mg/l]

12.6 
4.20 
7.9 

1B

Haemoglobin [g/dl]
Albumin [g/dl]
CRP [mg/l]

14.2 
4.30 
5.7 

1C

CRP – C-reactive protein

A B C
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shrinkage of the resulting wound bed. Wound exudate 
decreased significantly, which allowed the continuation 
of treatment with specialised antimicrobial dressings 
and absorbent dressings, including superabsorbent, 
with normalisation of the frequency of changes every 
2nd day (Fig. 2 B). The duration of treatment of the pres-
sure ulcer was 16 months, which resulted from factors 
dependent and independent of the patient. The man-
agement was based on the expert consensus “Wound 
Hygiene” and “TIMERS”, where special attention was 
paid to systematic wound debridement, the concept of 
dressing changes (performed by the local primary care 
centre), education of the wife and patient on the role of 
pressure relief and the importance of additional nutri-

tional supplementation. In addition, a physiotherapist 
was included in the care to supervise the patient’s mo-
tor improvement (Fig. 2 C). The main constraints that 
undoubtedly influenced the duration of therapy were 
the family’s financial deficits, the co-morbid disease 
(multiple sclerosis) and the long distances from the 
supervising treatment centre. The above-mentioned 
factors were not a contraindication to providing profes-
sional care for the patient, which was adapted to the 
family’s financial and caring capacity along the lines of 
the PCC model.     

Discussion

Electrical bioimpedance is a broad term that refers 
to the conduction of electrical current to assess phys-
iological characteristics of the body in health and dis-
ease. The history of the development and application of 
this method is extensive and spans many scientific dis-
ciplines [27]. Since the 1980s, the assessment of body 
composition using bioimpedance has taken a quantum 
leap from being an innovative method to becoming 
a  completely new clinical tool, as evidenced by the 
growing number of papers produced and current scien-
tific inquiries [28–30]. Piccoli et al. [31] demonstrated 
the value of baseline BIA measurements for classifying 
hydration, nutritional status and for monitoring chang-

Fig. 2. Patient II – phase angle/wound status. A) Male, 62 years of age, lying, dependent with a pressure injury wound within 
the right ischial tuberosity measuring 4 × 4 cm with a coexisting channel approximately 9 cm deep. Wound “red” according  
to red-yellow-black (RYB) without signs of infection, profuse exudate, III/IV according to National Pressure Injury Advisory 
Panel. History, multiple sclerosis, decreased appetite, vital parameters within normal limits. At the time of care (haemoglobin  
12.4 g/dl, albumin 3.65 g/dl, C-reactive protein (CRP) 51.8 mg/dl). The initial phase angle (PhA) result indicated a level of 3.3° 
and the body mass index result was at 23.4. B) Second follow-up measurement, wound shrunken, with visible entrance  
to the canal 4 cm deep. Wound without signs of infection, “red” according to RYB, scarce exudate with slight bleeding on ex-
amination and during debridement. Condition after several cycles of negative pressure wound therapy, and subsequent switch 
to specialised dressing products (hydrofibre + superabsorbent). Follow-up blood tests showed an increase in haemoglobin 
(15.2 g/dl), while the inflammatory parameter CRP decreased (3.7 mg/dl). A rehabilitation therapist was additionally includ-
ed as a part of the cooperation to improve the patient’s condition. The phase angle indicator improved to 4.2° after dietary 
fortification interventions and pressure ulcer procedures were implemented.  C) Complete healing of the resulting wound 
and a third follow-up PhA measurement 16 months after professional care. After completion of treatment, the PhA indicator 
improved significantly to 4.5°, but was still below normal, which was nevertheless already sufficient to allow healing of the 
resulting wound. The last measurement and blood test results varied within normal limits with a noticeable increase in the 
albumin level (4.56 g/dl). With further recommendations for improvement, nutritional supervision, pressure relief and care  
of the remodelled skin, the patient was instructed to continue care by his family

Table 2. Values of selected morphotic and biochemical para-
meters of the patient’s blood

Parameters Result Measurement 

Haemoglobin [13–18 g/dl]
albumin [3.5–5.2 g/dl]
CRP [0–6 mg/l]

12.4 
3.65 
51.8 

2A

Haemoglobin [g/dl]
Albumin [g/dl]
CRP [mg/l]

15.2 
4.36 
3.7 

2B

Haemoglobin [g/dl]
Albumin [g/dl]
CRP [mg/l]

14.9 
4.56 
7.5 

2C

CRP – C-reactive protein

A B C
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es in response to applied treatments, in specific disease 
entities. Barnett et al. [32] first reported the increase in 
the popularity of the method and significance of the 
PhA in the 1940s as an exceptional prognostic factor in 
the assessment and care provided to patients.

The prevalence of abnormal nutritional status tends 
to be underestimated, while assessment is omitted from 
the routine examination of patients (the answer to the 
above problem appears to be intricate and multifaceted, 
and may also require a separate discussion). This is de-
spite the fact that for years, expert groups have recom-
mended assessment of nutritional status and estimation 
of the risk of malnutrition as a fundamental and routine 
part of the patient examination [5, 33].

Our study focused on showing the impact of screen-
ing, improving the nutritional status of patients based 
on an examination of two purposively selected cases 
with a pressure injury wound, where the correlation of 
nutritional status was presented simultaneously with 
the local measures carried out for the treatment of the 
ulcer itself, using PhA.

During the first examination (Figs. 1 A, 2 A), in ad-
dition to the previously discussed PhA, the body mass 
index (BMI) could also be determined from the given 
height and weight parameters. Body mass index, a sim-
ple parameter commonly used to classify body weight 
in adults, allows a quick diagnosis of underweight and 
obesity, but has a high risk of error in the elderly popula-
tion [34], as shown by the BMI results obtained (Patient 
I  – 27.3; Patient II – 23.4, respectively). These results 
indicate that the patient’s condition does not require 
intervention or more extensive diagnostics, which in 
a way addresses the underestimated problem of mal-
nutrition encountered either in the home or hospital 
setting [35]. A parameter that requires further analy-
sis is the PhA; the subjects during the baseline exam-
ination obtained the following results: Patient I – 3.2; 
Patient II – 3.3. In the study by Kubo et al. [36], the aim 
was to clarify the efficacy of the assessment of malnu-
trition using PhA and the geriatric nutritional risk index 
(NRI) and to calculate the malnutrition cut-off points for 
PhA in elderly hospitalised patients, according to sex. 
Participants in the study were patients hospitalised 
in 2017–2019. The study included 160 patients aged  
65 years or older who were admitted to the rehabili-
tation unit (which approximates the average age pre-
sented in our study as well). The study found that PhA 
was an important factor associated with malnutrition 
in both male and female patients. Furthermore, they 
presented cut-off points for predicting malnutrition of 
4.03° in male patients and 3.65° in female patients. 
They additionally found a  significant correlation be-
tween PhA and malnutrition in both male and female 
patients. Kyle et al. [37] reported that the cut-off val-
ue for malnutrition using PhA was 5.0° for males and 
4.6° for females, and Varan et al.[38] indicated a value  

of 4.7° as the cut-off point. Also, our study published in 
Nutrients, where a comparison of PhA with other scales 
of nutritional status and albumin concentration was 
undertaken, is consistent and showed a strong correla-
tion between PhA and the Mini Nutritional Assessment 
(MNA), NRI scales and albumin score (p < 0.001, R > 0.5). 
It means that those with a higher PhA value also had 
a better nutritional status. Those with a lower PhA had 
a  higher risk of malnutrition (MNA), as well as lower 
NRI scale scores or albumin concentration levels [13]. 
Undoubtedly, certain differences in the results obtained 
in the studies presented result from the different ages 
of the subjects, mobility, ethnic group or assessment 
scales. However, they already provide a reliable point of 
reference, which, based on the above results, unques-
tionably points to features of malnutrition in the sub-
jects presented during the first tests.

Severe infections, viruses, fungi and injuries in-
cluding the presence of chronic wounds induces and 
stimulates a  cascade of catabolic reactions. The body 
continually strives for constant homeostasis through 
which energy requirements increase during illness. 
Undoubtedly, SARS-CoV-2 coronavirus infection (which 
one patient underwent), with its inflammatory and vas-
cular factors, is clearly linked to the aetiology of the 
formation of decubitus lesions.

In particular, metabolic acidosis and signs of micro-
thrombosis contribute to skin damage by exacerbating 
or accelerating these processes at different stages of 
their evolution. Simultaneous general pain may mask 
the ongoing infection as well as the progression of 
pressure ulcer formation, while in the long term there 
are a  number of other health implications leading to 
the so-called long COVID syndrome, as proven by nu-
merous scientific studies [39, 40]. 

 Protein is responsible for the synthesis of enzymes 
involved in healing, cell proliferation and collagen and 
connective tissue synthesis. Based on recommenda-
tions, protein intake is in the range 1.25–1.5 g/kg body 
weight per day. For patients with grade III/IV pressure 
injuries, the suggested level is 1.5–2.0 g/kg, depending 
on the size of the decubitus ulcer and total protein loss 
from draining wounds [2, 41]. Cox et al. published rec-
ommendations for protein supplementation in ulcers, 
with scales by category of damaged structures, namely: 
 grades I  and II 1–1.4 g/kg, and in grades III and IV 
1.5–2.0 g/kg, and the maximum requirement may be  
2.2 g/kg body weight, but these interventions should be 
introduced with caution in an older group of patients, 
monitoring liver and renal functional parameters [42].

Confirmation of the thesis that the greater the de-
gree of injury on the NPIAP scale, the greater the risk of 
malnutrition is provided by a study by Allen et al. [43], 
which showed that individualised assessment and nu-
trition planning, in elderly patients with NPIAP score II 
or III pressure ulcers with other energy inputs, is as-
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sociated with improved wound healing compared with 
standard nutrition plans (37% vs. 23.4%, p < 0.05) [5]. 
With regard to these relevant data, in our study, pa-
tients and the family providing care received recom-
mendations for dietary fortification enriched with 
protein products and support with immunomodulatory 
preparations. Figures 1 B and 2 B present the second 
follow-up measurement of the bioimpedance/PhA and 
local wound status. The measurements indicate that 
the measures implemented were reflected in an im-
provement in the local wound condition, wound healing 
(shrunken wounds of smaller diameter and depth, 
wound bed red, slight bleeding, scarce exudate, sur-
rounding skin in better condition), and an increase in 
the PhA parameter to 4.3 for Patient I and 4.2 in Patient 
II. Victoria-Montesinos et al. reviewed randomised clin-
ical trials, where a total of eight studies with a total of 
606 participants were included in the analysis [44]. The 
main objective of this systematic review and meta-anal-
ysis was to assess the association between different di-
etary strategies, PhA and hand grip strength in patients 
diagnosed with cancer. Various forms of intervention, 
support (oral nutritional supplement) and nutritional 
counselling were provided in all studies included 
in this meta-analysis. Significant increases in PhA were 
observed after different nutritional strategies, detecting 
the same increase in strength. The results suggest that 
these indices can be successfully used, as screening 
methods, and to assess the nutritional status as well as 
the functional status of patients receiving professional 
care. 

However, a ‘traditional’ increase in dietary intake is 
not a sufficient step on the way to achieving the suc-
cess of full recovery of the patient, or the injury under 
treatment. In this situation, other types of supplements 
or strategies are needed to help and counteract stag-
nation. Therefore, the last elements worth consider-
ing (supplementation) are vitamins and minerals that 
are to improve both the functioning of individual or-
gans and the body as a  whole. Vitamins A, C and E, 
zinc, selenium, magnesium, arginine and glutamine 
play a key role in preventing and alleviating peroxida-
tive damage and wound remodelling, while also being 
able to accelerate the healing process [41, 45]. Such 
multidimensional measures were also taken in the pa-
tients described here, so that after a period of less than  
4 and 16 months, the last bioimpedance measure-
ments could be taken due to the completion of thera-
peutic measures and full healing of the resulting ulcers. 
During the last examinations (Figs. 1 C, 2 C), the patients 
achieved the following results (PhA); Patient I  – 5.3° 
and Patient II – 4.5°, resulting in a final increase in the 
PhA parameter of 2.1° and 1.2° respectively (Initial con-
dition Patient I – 3.2°, Patient II – 3.3°). Based on Kyle 
et al., the patients’ final results classify their nutrition-
al status as good and not at risk of malnutrition and,  

in the case of Patient II, requiring further nutritional 
support and care. The rationale for this appears to be 
multifactorial, with co-morbidities (MS, reduced mobili-
ty, low Barthel score), as well as the amount of exudate 
or the location and depth of the ulcer, also in line with 
our observations on a larger study group [16].         

The use of effective and non-invasive methods of 
assessing nutritional status is crucial in order to under-
stand a patient’s deficits and provide the patient with 
the correct care during therapy. The cases presented 
here show clearly that the presence of difficult-to-heal 
wounds (even more so, pressure injuries) can and do in-
duce an abnormal nutritional state indicating the pres-
ence of malnutrition. The research topic undertaken is 
extremely inspiring, as it contributes to the growing 
popularisation of nutrition, methods of measuring 
and assessing this state (BIA), as well as drawing at-
tention to the roles and wide range of opportunities 
facing medical personnel wishing to combine theoreti-
cal knowledge with practical clinical management (evi-
dence-based medicine). Numerous studies support the 
fact that the PhA, measured non-invasively by means 
of electrical bioimpedance analysis, may represent 
a  potentially new, objective and clinically useful indi-
cator of normal nutritional status, while at the same 
time being, thanks to its simplicity, a useful screening 
tool in monitoring and evaluating the effectiveness of 
the nutritional interventions undertaken [7, 30, 46, 47]. 

 All this information prompts us to promote knowl-
edge in the community and to follow the recommenda-
tions of expert groups and scientific societies. Failure or 
misdiagnosis of the nutritional status of patients hos-
pitalised and/or at home can lead to dangerous com-
plications, imposing a burden on the treatment process 
and, in extreme situations, lead to the death of the pa-
tient due to cachexia [48].   

Conclusions 

Due to its versatility, the PhA is increasingly being 
used as an indicator in the assessment of nutritional 
status. Its screening potential, as presented in this pa-
per, illustrates a cyclical upward trend per unit time, in 
response to appropriate treatment algorithms. In the 
absence of its non-invasiveness, reliability and sensi-
tivity, it is becoming an important parameter that can 
complement other methods of assessing nutritional 
status. Individuals with difficult-to-heal wounds of sig-
nificant size and depth of damaged structures (espe-
cially those with pressure injuries) may show signs of 
malnutrition. Assessment of nutritional status in this 
group should be one of the pillars of a comprehensive 
examination, while also being a  determinant of the 
recovery process. Standardising the method in clinical 
practice will increase the possibilities for a detailed as-
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sessment of nutritional status and allow individualised 
planning and implementation of nutritional interven-
tions. Nutritional support for patients with wounds that 
are difficult to heal, especially those with pressure inju-
ries, brings tangible benefits and speeds up the healing 
process.

In summary, PhA was consistently associated with 
biochemical blood results, where lower PhA results 
were reflected in levels of albumin and haemoglobin. It 
was observed that an increase in the above-mentioned 
parameters resulted in a better local wound condition, 
systematic reduction and final healing of the wound.
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