
Nutritional
considerations in
patients with
pressure ulcers 
Addressing four essential
elements can help you
meet these patients’
nutritional needs. 

By Jill Cox, PhD, RN, APN-C, CWOCN, and Sophia
Zigouras, MS, RD, CNSC

Optimizing nutritional status is a key
strategy both in preventing and man-

aging pressure ulcers. In patients across
all care settings, compromised nutrition—
as from poor intake, undesired weight
loss, and malnutrition—increases the risk
of pressure ulcers. It contributes to altered
immune function, impaired collagen syn-
thesis, and decreased tensile strength. In
many cases, malnutrition also contributes
to wound chronicity and increases the risk
for delayed and impaired wound healing.
In patients with chronic wounds, such as
pressure ulcers, a chronic inflammatory

state can induce catabolic metabolism,
malnutrition, and dehydration.  

Adequate nutrition, on the other hand,
promotes wound healing in patients with
pressure ulcers. Wound healing occurs in
three distinct but overlapping phases—in-
flammatory, proliferative, and remodeling.
Each phase is time limited and marked by
distinct physiologic events, with specific
key nutrients playing a crucial role during
that phase. (See Understanding wound-
healing phases.) 

Pressure-ulcer management must in-
clude a comprehensive nutritional care
plan based on the latest practice guide-
lines. This article describes the four essen-
tial elements that help you address the
nutritional needs of patients with pressure
ulcers:   
• performing a nutrition screening for po-

tential nutrition deficits
• identifying malnutrition
• addressing the patient’s macronutrient

and fluid needs
• determining appropriate micronutrient

supplementation. (See Nutritional ther-
apy recommendations for pressure-ulcer
management.) 

Element 1: Nutrition screening 
The goal of nutrition screening is to iden-
tify patients who need a more in-depth
nutritional assessment and a comprehen-
sive nutritional plan based on identified
nutritional risk factors. On admission to a
healthcare facility, the patient should un-
dergo a complete nutrition screening, in-
cluding assessment of pressure ulcer risk
using a tool such as the Braden Scale
(www.bradenscale.com). In the hospital
setting, the nurse generally completes this
initial screening. 

Several validated screening tools can be
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used in various settings, including the Nu-
trition Risk Classification, Malnutrition Uni-
versal Screening Tool, and Nutrition Risk
Screening 2002. Screening parameters in-
clude malnutrition risk factors, such as: 
• unintentional weight loss
• changes in appetite or food and fluid

intake
• poor dental health
• chewing and swallowing difficulties
• poor self-feeding ability 
• GI signs and symptoms.

If the screening determines the patient
is at nutritional risk, a registered dietitian
(RD) conducts a timely and complete nu-
trition assessment. The RD determines the

patient’s nutritional status and develops a
comprehensive nutritional care plan in
consultation with interdisciplinary team
members, including the physician or a
mid level practitioner, a registered nurse,
and when appropriate, a speech patholo-
gist, occupational therapist, or dentist. The
RD also provides the expertise to ensure
that the plan of care is based on standard
nutritional guidelines from the American
Society for Parenteral and Enteral Nutrition
(A.S.P.E.N.) and the Academy of Nutrition
and Dietetics. This plan must be individu-
alized to reflect the patient’s comorbidities
and malnutrition level. Then the RD imple-
ments the plan to address nutritional
deficits and monitors macro- and micronu-
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The three phases of wound healing—inflammatory, proliferative, and remodeling—overlap. Dur-
ing each phase, key physiologic events occur and specific nutrients play a vital role in healing. 

Phase, onset, and duration            Key events                                                 Essential nutrients 

Inflammatory phase                     •   Hemostasis                                 •  Vitamins A, C, and K
Starts at time of injury          •   Release of pro-inflammatory    •  Iron
and lasts 4 to 6 days                  cytokines                                    •  Zinc
                                                 •   Vasodilation                                •  Protein
                                                 •   Phagocytosis of bacteria           •  Fat
                                                    by neutrophils                             •  Carbohydrates 
                                                 •   Removal of debris and              
                                                    growth-factor secretion by        
                                                    macrophages                             

Proliferative phase                  •   Fibroblast proliferation              •  Vitamins A and C
Starts 3 or 4 days after          •   Angiogenesis                              •  Iron
injury and lasts 2 to 3            •   Collagen synthesis                     •  Copper
weeks                                       •   Collagen deposition and           •  Zinc
                                                    cross-linking                                •  Manganese 
                                                 •   Development of granulation     •  Protein
                                                    tissue and extracellular matrix  •  Carbohydrates
                                                 •   Epithelialization                          
                                                 •   Onset of wound closure by       
                                                    myofibroblasts                           

Maturation/remodeling         •   Collagen maturation and          •  Vitamins A and C
phase                                           stabilization                                •  Zinc
Starts about 21 days after     •   Increased tensile strength         •  Protein
injury and lasts up to 2          •   Scar-tissue formation                 
years                                            

Understanding wound-healing phases   
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This table shows therapeutic nutrition recommendations for each pressure-ulcer stage.

Recommended                             Stage1:                        Stage 2:                       Stage 3:                       Stage 4:
nutritional therapy                      Nonblanchable          Partial-                        Full-thickness           Full-thickness tissue
and goal                                        erythema of                thickness loss          tissue loss; sub-        loss with
                                                       intact skin                  of dermis                    cutaneous fat            exposed muscle, 
                                                                                                                                  may be visible          bone, or tendon

Total calories                       ≥ 25 cal/kg          28-30 cal/kg        30 cal/kg              33-35 cal/kg. 
To optimize anabolism,                                                                                       Maximum:  
collagen formation,                                                                                             40 cal/kg
nitrogen retention, and 
angiogenesis

Protein                              1-1.2 g/kg            1.25-1.4 g/kg       1.5 g/kg               1.5-2.0 g/kg. 
To promote cell growth                                                                                       Maximum: 2.2 g/kg
and structure, fibroblast 
proliferation, collagen 
production, and 
angiogenesis

Fluid                                 ≥ 30 mL/kg with ≥ 1 mL/cal           30-40 mL/kg with 1-1.5 mL/cal 
To maintain skin turgor,  consumed. Adjust to fluid            consumed. Adjust to fluid losses.
tissue perfusion and       losses.                 
oxygenation, and 
nutrient transport

Multivitamins with         Multivitamin/mineral                     Add multivitamin/mineral 
minerals                            supplement once daily for            supplement once daily. 
To provide many             patients with inadequate oral      Maximum dose: twice daily. 
nutrients involved in       or enteral intake
collagen production, 
tissue regeneration, and 
prothrombin synthesis

Vitamin C                         100-200 mg/day                              1,000-2,000 mg/day in divided doses 
To aid collagen                                                                         for patients who are stressed or at 
formation, angiogenesis,                                                        risk for deficiency; reassess in 10-14 
and fibroblast formation                                                         days. Maximum dose: 2,000 mg/day.
and promote neutrophil 
activity

Zinc                                   15 mg elemental zinc/day; give    25-40 mg elemental zinc per day; 
To promote cell               up to 220 mg zinc sulfate daily    give up to 220 mg zinc sulfate 
replication and growth   for 10-14 days for suspected        up to twice daily for 10-14 days 
and serve as a cofactor  deficiency.                                       for suspected deficiency.
for synthesis of collagen 
and other wound proteins                           

Vitamin A                         •  If patient is taking concomitant glucocorticoids, supplement with 
To stimulate                        10,000-15,000 units vitamin A daily for 7 days.
inflammatory phase of   •  For patients with suspected deficiency, replete with 10,000-50,000 
wound healing, maintain    units daily for 10-14 days, based on degree of injury and malnutrition. 
integrity of mucosal and  •  Maximum dose: 25,000-50,000 units daily for 10-14 days
epithelial surfaces,
increase collagen 
formation, and inhibit 
detrimental effects of 
diabetes and glucocorticoids  
cal/kg = calories per kilograms of body weight; mL/cal = milliliters of fluid per calorie consumed
Note: Requirements can be adjusted based on clinician’s judgment and patient’s overall clinical condition, comorbidities,
and medical history.

Nutritional therapy recommendations for 
pressure-ulcer management    



trient interventions until the patient’s nutri-
tional status has been optimized.  

Element 2: Malnutrition
identification 
Adult malnutrition (undernutrition) results
from inadequate calories, protein, or other
nutrients needed for tissue maintenance and
repair. At least two of the following condi-
tions indicate the patient has malnutrition: 
• insufficient energy intake
• weight loss
• muscle mass loss
• subcutaneous fat loss
• localized or generalized fluid accumula-

tion that may mask weight loss
• diminished functional status, as meas-

ured by handgrip strength.

The extent of these conditions deter-
mines if malnutrition is severe. Based on
symptom duration and inflammation pres-
ence, malnutrition is classified further as
acute, chronic, or social/environmental.
Severe malnutrition of acute or chronic ill-
ness is associated with pressure ulcer de-
velopment with increased severity, de-
layed healing, and chronicity. (See
Clinical features of severe malnutrition.) 

Be aware that using serum inflammato-
ry biomarkers (such as albumin and preal-
bumin) to diagnose malnutrition isn’t rec-
ommended. These values can be affected
by inflammation, renal function, hydration
status, and other factors (such as comor-
bidities and illness severity) and may not
accurately reflect the patient’s nutritional
status.

Element 3: Macronutrient
requirements and hydration 
Calories, protein, fat, and fluids each play a
specific role in supporting wound healing. 

Macronutrients
Patients with pressure ulcers require suffi-
cient calorie and protein intake to support
anabolism, nitrogen retention, collagen
formation, and angiogenesis—all of which
are fundamental for wound healing. The
2014 National Pressure Ulcer Advisory
Panel/European Pressure Ulcer Advisory
Panel/Pan Pacific Pressure Injury Alliance
(NPUAP/EPUAP/PPPIA) Nutrition Guide-
lines recommend providing 30 to 35 calo-
ries/kg/day to adults who have, or are at
risk for, pressure ulcers and malnutrition.
The guidelines suggest adjusting energy
intake based on weight change, under-
weight, and obesity.

Dietary carbohydrates and fat are the
preferred energy sources because they
spare protein for collagen production and
cell structure. According to dietary refer-
ence intakes, adults should get 45% to
65% of calories from carbohydrates and
20% to 35% from fat. No recommenda-
tions exist for carbohydrate intake based
on pressure ulcer stage; however, hyper-
glycemia is linked to impaired leukocyte
production, which impedes wound heal-
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Pressure-ulcer healing
requires adequate
protein; increased
protein intake is
associated with
improved wound
healing rates.



ing and increases susceptibility to infec-
tion. In patients with diabetes mellitus or
glucocorticoid-induced hyperglycemia, the
interdisciplinary team should maximize
blood glucose control through medication
adjustment and carbohydrate restriction as
needed. 

Similarly, no recommendation exists for
fat intake specific to patients with pres-
sure ulcers. A dense energy source, fat
provides essential fatty acids and carries
fat-soluble vitamins. Nonetheless, its role
in wound healing hasn’t been established.  

Protein is needed for cell growth and
structure, collagen production, fibroblast
proliferation, and synthesis of enzymes in-
volved in wound healing. Pressure-ulcer
healing requires adequate protein; in-
creased protein intake is associated with
improved wound healing rates. NPUAP/
EPUAP/PPPIA guidelines recommend pro-
viding 1.25 to 1.5 g/kg/day of protein for
adults who have, or are at risk, for pres-

sure ulcers and malnutrition. Patients with
stage III/IV pressure ulcers or multiple
wounds may need 1.5 to 2 g/kg/day.
Those with a protein intake as high as 2
g/kg/day must be monitored for changes
in renal function and hydration status. 

Current guidelines for patients with
pressure ulcers recommend supplements
of specific amino acids, such as arginine,
along with high protein supplementation
in patients with stage III/IV pressure ul-
cers or multiple pressure ulcers whose nu-
tritional needs can’t be met with tradition-
al high-calorie and protein supplements.
According to A.S.P.E.N, recommendations
for arginine and glutamine supplementa-
tion are lacking. 

Hydration
To prevent or treat pressure ulcers, pa-
tients require adequate hydration. Suffi-
cient fluid intake maintains skin turgor
and delivery of oxygen and nutrients to
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This chart distinguishes the clinical features of severe malnutrition of acute illness from those of
severe malnutrition of chronic illness.  

Clinical feature                                Severe malnutrition of acute illness    Severe malnutrition of chronic illness

Energy intake                          •   ≤ 50% of estimated needs         •  ≤ 75% of estimated needs for
                                                    for ≥ 5 days                                     ≥ 1 month

Weight loss                             •   2% in 1 week                               •  5% in 1 month
                                                 •   5% in 1 month                            •  7.5% in 3 months
                                                 •   > 7.5% in 3 months                    •  10% in 6 months
                                                                                                         •  > 20% in 1 year

Body fat wasting                   Moderate                                         Severe
(orbital, triceps, over ribs)         

Muscle wasting                      Moderate                                         Severe
(temples, clavicle, scapula, 
thigh, calf)                                   

Edema                                     Moderate                                         Severe
(generalized, ascites, or 
extremities)                                 

Grip strength                           Measurably reduced                      Measurably reduced

Clinical features of severe malnutrition    



both healthy and healing tissues. Current
fluid intake recommendations are 30
mL/kg/day or 1 to 1.5 mL per calories
consumed. The interdisciplinary team
must monitor the patient’s hydration status
carefully because high protein intake, flu-
id losses from draining wounds, elevated
temperature, diaphoresis, vomiting, and
diarrhea may increase fluid requirements.  

Element 4: Micronutrient
requirements
Micronutrients are vitamins, minerals, and
trace elements that the body requires for
cell metabolism in small but critical
amounts. Standard multivitamin supple-
ments with minerals are recommended for
patients with pressure ulcers and inade-
quate oral or enteral intake. In particular,
vitamins C and A and zinc play important
roles in wound healing. 
• Vitamin C is crucial for collagen forma-

tion, angiogenesis, and fibroblast forma-
tion; it also acts on neutrophil activity.
Patients with stage I or II pressure ul-
cers should receive 100 to 200 mg/day
in vitamin C supplementation; those
with stage III or IV ulcers should re-
ceive 1,000 to 2,000 mg/day.

• Vitamin A stimulates the inflammatory
phase of wound healing, maintains in-
tegrity of mucosal and epithelial sur-
faces, increases collagen formation,
and inhibits detrimental effects of glu-
cocorticoid therapy, diabetes, radiation,
and chemotherapy. Patients with vita-
min A deficiencies and pressure ulcers
of any stage should receive 10,000 to
50,000 units/day for 10 days. Patients
receiving glucocorticoids should re-
ceive 10,000 to 15,000 units/day for 1
week prophylactically to counter im-
munosuppression.

• Zinc promotes cell replication and
growth and aids protein and collagen
synthesis. Supplements are recommend-
ed only for patients with zinc deficien-
cy, which commonly accompanies mal-
nutrition, malabsorption, diarrhea, and

hypermetabolic states. For patients with
zinc deficiency, supplementation at the
recommended dose of 220 mg zinc sul-
fate twice daily for 10 to 14 days can
enhance wound healing.

Strategies to improve nutritional
intake
For patients with pressure ulcers who
can’t achieve an adequate dietary intake,
NPUAP/EPUAP/PPPIA guidelines recom-
mend these additional strategies to im-
prove overall nutritional status: 
• Liberalize dietary restrictions if those re-

strictions lead to inadequate nutritional
intake.

• Offer high-calorie, high-protein oral
supplements between meals.

• Consider providing enteral or parenteral
nutrition support to patients who can’t
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Standard multivitamin
supplements with
minerals are
recommended for
patients with pressure
ulcers and inadequate
oral or enteral intake.



achieve a satisfactory oral nutritional in-
take.

When considering whether to imple-
ment these strategies, keep in mind the
patient’s comorbidities and overall care
goals. 

A comprehensive nutritional plan
based on the latest clinical practice
guidelines can improve outcomes for pa-
tients who have pressure ulcers or are at
risk for developing them. All healthcare
team members are responsible for opti-
mizing nutrition for these patients. The
RD is central to developing and refining
a successful nutritional plan. As frontline
caregivers, nurses are in a unique posi-
tion to identify nutritional deficiencies,
evaluate pressure-ulcer healing, and com-
municate assessment findings to the med-
ical team and RD.                              ■

The authors work at Englewood Hospital and
Medical Center, in Englewood, New Jersey. Jill
Cox is an advanced practice nurse and WOC
nurse; Sophia Zigouras is a clinical dietitian. 
Dr. Cox is also an assistant professor of nursing
at Rutgers University in Newark. 
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