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Background: The ability for patients to access and consume suffi cient quantities of nutrients 

to meet recommendations for wound management is vital if decline in nutritional status during 

hospital admission is to be prevented. This study aims to investigate menu quality, consumption 

patterns, and changes in nutritional status for inpatients with wounds.

Methods: Wound healing recommendations were compared against the nutrient content of 

the inpatient menu. Individual intakes were compared to estimated requirements: energy using 

the Schofi eld equation; protein using wound healing recommendations; vitamin A, C, and zinc 

using the recommended daily intake (RDI).

Results: The inpatient menu did not provide suffi cient energy or zinc to meet the estimated 

average requirement while the ordering practices of participants allowed all RDI to be achieved 

except for zinc. Actual intake fell below recommendations: 62%, 41%, 55%, and 79% of patients 

not meeting energy, minimum protein requirements, vitamin A or zinc RDI respectively. 

A nonsignifi cant trend for weight loss, particularly fat mass, was observed over time.

Conclusion: Inpatients with wounds are at risk of being unable to consume suffi cient quantities 

of nutrients important for healing and prevention of decline in nutritional status. This is despite 

the menu seemingly providing suffi cient nutrients. More attention to education, encouragement, 

and supplementation are recommended.
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Introduction
Poorly healed wounds and pressure ulcers are a major health care problem worldwide, 

with delayed wound healing and wound failure causing signifi cant fi nancial burden on 

health care systems (Arnold and Barbul 2006). There is limited data on the incidence 

and prevalence of wounds and pressure ulcers in Australia. The Australian Wound Man-

agement Association (2001) reported that pressure ulcer prevalence in Australia ranged 

from 5.4% to 15.6%. Some estimates within Australia are as high as 37% (Queensland 

Government 2004). In the United States, the National Pressure Ulcer Advisory Panel 

(NPUAP 2001) reported incidence rates of 10%–18%. Another American study found 

an excess mortality rate of 7.2% within 10 years when patients were matched for age, 

sex, race and diagnosis-related group (Stausberg et al 2005). The costs of lower limb 

wounds alone are estimated at $450–600 million annually in Australia (Darzins et al 

2000). The burden associated with pressure ulcers and lower-limb wounds demonstrates 

the need for effective preventative and treatment strategies.

Nutrition plays an important role in the progression of wound healing. While pre-

existing protein-energy malnutrition has been recognized as a risk factor for devel-

opment of wounds (Himes 1999), there is also evidence that insuffi cient protein and 

energy intake contributes to delayed wound healing (Thompson and Fuhrman 2005; 

Williams and Barbul 2003) and increases the risk of skin breakdown (Peninsula Health 

2007) and wound infection (Arnold and Barbul 2006).
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There is increasing evidence that other nutrients, 

specifi cally zinc, arginine and vitamins A, C, and E play 

an important role in wound healing. This evidence remains 

controversial due to the lack of high quality epidemiological 

studies (Clark 2003; Scholl and Langkamp-Henken 2001), 

with most clinical practice guidelines based solely on small 

pilot studies or expert opinion. There is a body of evidence 

which investigates the impact of various combinations of 

nutrients which in this study will be termed as multi-nutrient 

oral nutritional support (ONS). Whilst there is evidence 

that ONS reduces the incidence of pressure ulcers and may 

improve the healing of pressure ulcers (Stratton et al 2005), 

it is diffi cult to decipher the actual effects of individual 

nutrients.

Little is known about changes in nutritional status dur-

ing hospital admission among patients with wounds. There 

is evidence that ONS reduces incidence of pressure ulcers 

however there is no evidence regarding hospital menu/patient 

consumption practices and wound healing. There are also 

limited data available to describe the changes in nutritional 

status during the hospital admission, the predictors (eg, poor 

quality of menu, poor intake) and consequences. Hence this 

study aims to determine: (1) whether the menu quality of a 

university affi liated teaching hospital in Southern Adelaide, 

Australia is consistent with current wound healing recommen-

dations; (2) the nutrient intake and menu ordering practices 

of patients with lower limb wounds or pressure ulcers and 

compare this to estimated requirements; and (3) whether there 

are signifi cant changes in nutritional status throughout admis-

sion in patients with lower limb wounds or pressure ulcers.

Methods
Participants
This study was designed as a prospective longitudinal study. 

All participants were recruited from the Vascular Unit of 

the Repatriation General Hospital (RGH), Adelaide, South 

Australia. Patients admitted to the RGH Vascular Unit with 

a lower limb wound or pressure ulcers and whom were avail-

able to participate within 48 h of wound identifi cation or 

admission, were screened for inclusion into the study from 

August 2007 until November 2007. The exclusion criteria 

were: (1) palliative care patients receiving comfort care, 

(2) Intensive Care Unit (ICU) patients, as their condition may 

inhibit active participation in the study, (3) patients whom 

were unable to fulfi ll the requirements of the study due to 

impaired cognitive function, and (4) patients receiving nutri-

tion via enteral feeding or total parenteral nutrition (TPN ).

The study was approved by the RGH Research and 

Ethics Committee and registered with the Australian 

and New Zealand Clinical Trials Registry [Protocol: 

ACTRN12607000308493]. All participants provided 

written informed consent prior to commencement of data 

collection.

Measurements and procedures
All patients taking part in the study were visited in hospital 

by a trained researcher whom assessed their nutritional status 

using a range of parameters: weight, knee height, fat-free 

mass, fat mass, appetite questionnaire, and a 24-h food recall 

within 48 h of their admission or identifi cation of the wound. 

The measurements were repeated at 5–6 day intervals to a 

maximum of three visits or until patients were discharged 

(which ever occurred fi rst) to assess changes in nutritional 

status during hospital admission. Baseline demographic 

information including age, gender, living accommodation, 

and type of wound was obtained from medical records.

Weight
Weight was measured using calibrated scales (±0.1 kg) 

(Wedderburn TI BWB-800C, Australia) to evaluate changes 

in nutritional status over time and to determine individual 

energy and protein requirements. All participants were 

weighed in the morning, in light clothing and without shoes. 

For patients with an amputation, post-amputation weight 

was used and the weight of the removed limb was estimated 

according to standard equations (Osterkamp 1995) and added 

to obtain estimated weight.

Knee height
Knee height was measured as an estimate for height as the 

majority of patients were unable to stand in the correct posi-

tion for accurate measurement of height due to lower limb 

wounds. Knee height (± 0.1 cm) was measured using a caliper 

with a fi xed foot plate and an adjustable, sliding end plate 

with the lower right leg positioned at an angle of 90° (Ross 

Laboratories, OH, USA). Standard equations for age and 

gender were used to estimate height (Chumlea 1992).

Body mass index (kg/m2)
Weight and estimated height was used to calculate estimated 

body mass index (BMI: kg/m2). The defi nitions for BMI 

used for participants aged below 65 years were ‘desirable’ 

or 20–25 kg/m2, ‘overweight’ or 25–30 kg/m2 and ‘obese’ 

or �30 kg/m2 (WHO 1998). The defi nitions for BMI used 

for participants aged above 65 years were ‘desirable’ or 
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22–27 kg/m2, ‘overweight’ or �27–32 kg/m2 and ‘obese’ 

or �32 kg/m2 (Lipski 1996).

Fat and fat-free mass
Bioimpedance spectroscopy (BIS) was used to determine 

body composition. BIS is a valid, portable and relatively inex-

pensive method of estimating fat-free mass (FFM) (± 0.1 kg) 

and fat mass (FM) (± 0.1 kg) (Kyle et al 2001; Lupoli et al 

2004). Impedance was measured in the morning with an 

empty bladder (after at least 8 h fasting) between the wrist and 

ankle using a tetrapolar electrode method as recommended 

by the manufacturer (ImpediMed SFB7 Multi-Frequency 

Analysis Version 5.2.4.0, Eight Mile Plains, Qld, Australia). 

The participants were dressed in light clothing, without shoes, 

socks, and jewellery and were instructed to lay supine with 

arms separated from the body and legs not touching each 

other. All measurements were taken on the right side unless 

a wound prevented this, in which case the left side was used. 

FFM and FM were not measured in participants if lower 

limb dressings were in situ or in patients with severe edema 

as edema interferes with measurement accuracy. Measure-

ments were taken on the nonaffected limb in patients with 

an amputation (Kyle et al 2004). Recommended reference 

ranges for FM for men and women aged 15–98-years-old in 

the normal BMI range of 20–25 kg/m2 are 13.4% to 21.7% 

and 24.6% to 33.2%, respectively (Kyle et al 2003).

Appetite survey
Appetite was determined using the Simplifi ed Nutritional 

Appetite Questionnaire (SNAQ) (Wilson et al 2005) a 

validated, four-item questionnaire addressing level of appe-

tite, satiety, taste, and number of meals consumed per day. 

Patients scoring below than or equal to 14 were considered 

to be at signifi cant risk of losing at least 5% of their body 

weight within six months.

Meal quality of RGH menu
The menu at RGH includes breakfast, lunch, and dinner. For 

breakfast, participants are given choices of either porridge 

or cereal with a hot dish (eg, eggs, baked beans), toast, milk, 

orange juice, and a hot beverage. Lunch and dinner includes 

a soup, a hot meal or sandwiches, three types of vegetables, 

bread, dessert or fruit, and a hot beverage. An analysis of 

the two-week default menu cycle at RGH was performed 

using the dietary analysis program Foodworks Version 4 

(2005, Xyris Software, Qld, Australia). The default menu is 

a standardized 2 week cycle which is provided to patients 

who have been unable to self-select from the menu (eg, if a 

patient has not completed a menu due to being absent when 

menus are distributed).The average daily nutrient content 

of the menu (food and fl uid items) was compared to current 

wound healing recommendations (Clark 2003; Peninsula 

Health 2007) and estimated average requirements (EAR) 

(NHMRC 2005). EAR was used as a suitable target as it is 

designed to meet the needs of at least 50% of the population 

(NHMRC 2005).

Assessment of ordering practices and dietary intake
RGH utilizes the ‘Buckeye’ (Buckeye Food Management 

Solutions, Melbourne, Vic, Australia) food service system 

to manage the menu services for all inpatients. Participants 

typically receive and complete menus one day in advance to 

order their main meals. Following completion, the menus are 

scanned by a computer to produce tray tickets and ordering 

summaries. This enabled the researcher to determine the 

menu choices of the study participants and subsequently 

compare the groups ordering practices to average individual 

estimated energy requirements (Schofi eld 1985), wound 

healing recommendations for protein (Clark 2003; Peninsula 

Health 2007) and the recommended dietary intake (RDI) 

(NHMRC 2005) for micronutrients.

The researcher conducted 24-h food recalls during each 

of the patient visits utilizing the data collected on ordered 

food items as a prompt to determine what proportion of 

meals were consumed. Food intake was evaluated using a 

25% increasing consumption scale (ingestion of 0%, 25%, 

50%, 75%, or 100% of the meal). Detailed information on 

all foods and beverages consumed beyond the menu were 

taken into account by interviewing the participants on food 

brought from outside (purchased or brought in by family/

friends). Analysis of the 24-h recall was performed using 

Foodworks Version 4 (Xyris Software) to determine the nutri-

ent intake of individual participants. Intake was compared to 

individual estimated energy requirements (Schofi eld 1985), 

wound healing recommendations for protein (Clark 2003; 

Peninsula Health 2007), and the RDI for micronutrients 

(NHMRC 2005).

Total energy expenditure (TEE) was estimated using 

the Schofi eld equations (Schofi eld 1985) with an activity 

factor of 1.2 as all participants were bed bound or of limited 

mobility. For participants who were not in the ‘desirable’ 

BMI range, the upper or lower end of the healthy weight 

range (whichever was closest to the participants’ BMI) was 

used to determine TEE. Protein requirements were calculated 

based on international recommendations of 1.0–1.5 g/kg 

body weight for patients with pressure ulcers (Clark 2003; 

Peninsula Health 2007). Vitamin A, C, and zinc requirements 
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were based on the RDI (NHMRC 2005). At individual levels, 

RDI is recommended to assess the probability of adequacy 

(NHMRC 2005).

Energy and nutrients ordered and consumed were com-

pared to individual requirements and then expressed as a 

percentage of target requirements.

Statistical analysis
All data were analysed using the SPSS statistical package 

(SPSS for Windows Graduate Student Version 15.0.0 2006; 

SPSS Inc., Chicago, IL, USA). Data are reported as median 

(Interquartile range) or mean (95% confi dence interval) and n 

(%). To determine if any differences existed between groups 

(eg, eligible versus noneligible), Mann-Whitney U test for 

nonparametric continuous data (eg, age) and chi-square test 

of association or Fisher’s exact test for categorical data (eg, 

type of wounds, accommodation, gender) were performed. 

Maximum likelihood mixed effects modeling was used to 

analyze changes in weight, FFM, FM, appetite, and nutrient 

intake over time. This model takes into consideration missing 

data and difference across three time points. Signifi cance was 

considered at the level of p � 0.05.

Results
Recruitment
Recruitment of subjects is described in Figure 1. Eighty-four 

patients were screened for eligibility with 38 providing written 

consent (59% of total eligible). Reasons for declining to par-

ticipate included feeling stressed, not interested in participating 

and felt the study would not be of individual benefi t. Fourteen 

participants completed the study (data available for all three 

time points). There was no signifi cant difference in age, type 

of wounds, gender, or accommodation between those identi-

fi ed as eligible and those who were not eligible. Similarly, 

there was no signifi cant difference between those identifi ed as 

eligible who agreed or refused to consent. FM and FFM was 

not recorded for eight participants due to severe edema or due 

to both lower limbs being bandaged. Two participants did not 

have intake data at baseline as they were unwell or undergoing 

a procedure at the scheduled time of interview.

Baseline characteristics
Table 1 presents the baseline characteristics of participants. 

Participants were mostly elderly with the majority being male. 

The majority lived independently in the community prior to 

admission. Median length of stay was 14 days (interquartile 

range, 6–23 days). The most common wounds were nonsurgi-

cal wounds and most common comorbidities were diabetes 

and cardiovascular conditions. In terms of nutritional health, 

the majority of the group were overweight or obese with a 

high percentage fat mass. According to the SNAQ question-

naire, 9 (31%) participants were at signifi cant risk of losing 

at least 5% of their body weight within six months.

Menu quality
The menu was mostly found to be consistent with guide-

lines with the exception of energy, where the menu only 

provided 80%–93% of the recommendations. The menu 

84 patients admitted with diagnosis of interest 

Eligible (n = 64) Not eligible (n = 20)

Did not consent (n = 26) Consented (n = 38) 

  Feeling ‘stress’ of 
medical condition

  Did not benefit 
them

  Not interested in 
participating

Withdraw (n = 7) Completed study (n = 31)

Time point 1 (n = 31) 

Time point 2 (n = 21)

Time point 3 (n = 14) 

  Did not want 
to participate 

  Not feeling 
well

Figure 1 Recruitment and progression of wound patients who participated in the trial evaluating nutritional changes over time at RGH.
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provided suffi cient zinc for female participants but not for 

males. In addition, protein was found to be borderline at 

risk (Table 2).

Ordering practices and consumption of 
wound patients
On average, ordering practices of wound patients demon-

strated that at all three time-points, most estimated require-

ments would be able to be achieved expect for zinc. Ordering 

practices of wound patients provide an average of 8070 kJ 

(95% CI 7505, 8635), 97 g protein (95% CI 89, 104), 260 mg 

vitamin C (95% CI 236, 285), 1485 mg vitamin A (95% CI 

1149, 1821) and 11 mg zinc (95% CI 9.8, 12.2) at baseline. 

The participants had a mean intake of 6566 kJ (95% CI 5907, 

7325), 76 g protein (95% CI 66, 87), 196 mg vitamin C (95% 

CI 164, 227), 1082 mg vitamin A (95% CI 761, 1404) and 

8.3 mg zinc (95% CI 6.8, 9.7). Figure 2 illustrates the number 

of participants able to meet varying proportions of estimated 

requirements for each nutrient of interest. At baseline, only 

11/29 participants met their estimated total energy require-

ments and 17/29 participants met their minimum protein 

requirements. The majority of participants (28/29) met their 

vitamin C requirements, however the requirements for vita-

min A and zinc were not as easily attained, with only 13/29 

and 7/29 participants meeting the RDI, respectively.

Supplements
Six (19%) participants were receiving oral nutrition supple-

ments and additional snacks. At baseline, supplements 

provided 14%–31% and 20%–35% of individual energy 

and protein requirements, respectively. Using maximum 

Table 1 Baseline characteristics of study participants (n = 31)

Characteristic

Age (years), median (IQR) 78 (62–85)

Gender

 Male, n (%) 23 (73%)

Accommodation

 Community dweller, n (%) 24 (77%)

Length of stay (day), median (IQR) 14 (6–23)

Type of wound

 Surgical lower limb wound 12 (39%)

 Nonsurgical lower limb wound 19 (61%)

Common comorbidities

 Hypertension 18 (58%)

 Diabetes mellitus 17 (55%)

 Hypercholesterolemia 10 (32%)

 Ischaemic heart disease 9 (29%)

 CVA 6 (19%)

Nutritional health

 Weight (kg), mean (95% CI) 84.5 (77, 92)

 Estimated BMI (kg/m2) (IQR)

  Desirable, n (%) 7 (23%)

  Underweight, n (%) 3 (10%)

  Overweight/Obese n (%) 21 (68%)

 Fat mass (%)†, mean (95% CI) 39 (35, 43)

 Fat free mass (%)†, mean (95% CI) 62 (58, 66)

Appetite (SNAQ)*

 Below 14‡, n (%) 9 (31%)

 Above 14, n (%) 20 (69%)

Notes: *n = 29, †n = 23, ‡Below than or equal to 14 were considered to be at signifi cant 
risk of losing at least 5% of their body weight within the six months.
Abbreviations: BMI, body mass index; CI, confi dence index; CVA, cerebrovas-
cular accident; IQR, interquartile Range; SNAQ, Simplifi ed Nutritional Appetite 
Questionnaire.

Table 2 Comparison between the menu provided at RGH with wound healing recommendations

Nutrients Menu Provides Recommendation(s) Proportion of recommendations 
met by menu (%)

Energy (kJ)* 8504 9141–10665 80–93

Protein (g)† 84 73–109 77–115

Vitamin C‡ (mg) 299 30 996

Vitamin A‡ (µg) 1451

 Male 625 232

 Female 500 290

Zinc‡ (mg)

 Male 8.9 12 74

 Female 6.5 137

Notes: *Based on 127–146 kJ/kg/day (Clark 2003; Peninsula Health 2007); †Based on 1.0–1.5 g/kg/day (Clark 2003; Peninsula Health 2007); ‡Based on estimated average 
requirements (NHMRC 2005).
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likelihood mixed effects modeling, no signifi cant change 

was found in the nutritional intake of patients over time 

for patients receiving supplements and/or snacks. Those 

consuming supplements achieved a higher intake of energy 

(p = 0.048), protein (p = 0.049), vitamin A (p � 0.001), and 

zinc (p = 0.002) compared to those on hospital meals only. 

However, no signifi cant difference was observed in weight 

change between the supplemented and nonsupplemented 

groups over time.

Changes in nutrient intake
Data for the 14 participants that completed the study (all three 

time points) is displayed in Table 3. When nutrient intake 

was evaluated over time (Table 3), a nonsignifi cant trend for 

an improvement in energy and zinc intake was observed but 

this was not true for the other nutrients measured.

Changes in nutritional status
When looking at changes in nutritional status over time, there 

was a nonsignifi cant trend for weight loss, particularly FM in 

the patients (n = 14) that completed the study (Table 3).

Discussion
Findings from this study indicated that: (1) the default menu 

at RGH was able to provide suffi cient nutrients with the 

exception of energy and zinc to meet wound healing recom-

mendations, (2) wound patients were able to meet estimated 

requirements expect for zinc via the items they ordered from 

the menu, (3) wound patients were consuming insuffi cient 

quantities of nutrients important for wound healing, and 

(4) there is no statistically signifi cant change in the nutritional 

status of patients with wounds during hospital admission, 

however there was a trend in the direction of decline.
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Figure 2 Proportion of nutritional requirements met by wound patients who participated in the trial evaluating nutritional changes overtime at RGH (n = 31).
Notes: *Based on Schofi eld equation (Schofi eld 1985) × Physical Activity Level: 1.2; †Based on 1.0–1.5g/kg/day (Clark 2003; Peninsula Health 2007); ‡‡Based on recommended 
dietary intake (NHMRC 2005).

Table 3 Comparison of nutritional changes of patients who completed the trial in evaluating nutritional changes overtime in wound 
patients at RGH. Participants represent 14 unless otherwise stated. Values represent median (IQR) unless otherwise stated.

Nutritional Health Time point 1 Time point 2 Time point 3 p-value‡

Weight (kg), mean (95% CI) 86.1 (77.4–94.8) 85.2 (76.8–93.6) 84.7 (76.4–93) 0.186

Fat free mass† (%), mean (95% CI) 59.8 (53.4–66.2) 62.5 (56.9–68) 62.5 (57.8–67) 0.151

Fat mass† (%), mean (95% CI) 42 (33.8–50.3) 37.5 (32–43) 37.6 (33–42.2) 0.234

SNAQ, mean (95% CI) 15.5 (14.2–16.8) 15.9 (14.9–16.9) 15.6 (14.8–16.5) 0.866

Energy (kJ) 6259 (4678–7763) 7104 (5801–7431) 7767 (5958–8142) 0.588

Protein (g), mean (95% CI) 71 (66–85) 75 (62–88) 68 (52–84) 0.281

Vitamin C (mg) 220 (177–267) 223 (162–306) 232 (159–333) 0.643

Vitamin A (µg) 835 (481–1225) 1370 (824–2141) 1048 (349–2056) 0.272

Zinc (mg) 7.4 (4.6–11.8) 7.8 (5.2–11.5) 8.3 (5.0–10.2) 0.669

Abbreviations: IQR, interquartile range; SNAQ,  Simplifi ed Nutritional Appetite Questionnaire (Wilson et al 2005).
Notes: †n = 12 at time-point 1; n = 11 at time-point 2 and 3; ‡Comparison across difference time-points were analysed using mixed models and test for variance and 
normality.
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While protein-energy malnutrition was not prevalent in 

our study participants, they do remain at risk of suboptimal 

nutritional health. With the exception of energy and zinc, the 

default menu at RGH is able provide suffi cient nutrients to 

meet recommendations, however a considerable proportion 

were not consuming suffi cient nutrients to meet estimated 

requirements. At baseline only 11 (38%) participants met 

their energy requirements via a combination of hospital 

meals, supplements, and items brought from outside of the 

hospital. While this was found to improve over time, even 

at time point 3, 7 participants (50%) still consumed less 

than their estimated requirements for energy. This fi nding is 

consistent with much of the literature. Low energy intake in 

wound patients has been reported by Raffoul and colleagues 

(2006), where only 22% of patients were able to meet more 

than 90% of energy requirements via hospital meals only and 

55% of patients met their energy requirements when their 

diet was supplemented with oral nutrition support. In a trial 

that evaluated the intake of patients with and without pres-

sure ulcers, a lower energy intake was found in patients with 

pressure ulcers (Green et al 1999). A study that investigated 

meal patterns and meal quality in relation to nutritional sta-

tus in patients with leg ulcers had similar fi ndings (Wissing 

et al 2000).

Interestingly, and in keeping with fi ndings suggesting 

patients with wounds do not meet energy requirements, 

the present study found a nonsignifi cant trend for weight 

loss of 1.4 kg (at d 10–11) for patients that completed the 

study. These fi ndings were similar to the study conducted by 

Raffoul and colleagues (2006) where weight loss of 1–4 kg 

occurred during hospital stay (median length of stay 9 days). 

There was also a nonsignifi cant trend observed for a reduc-

tion in FM. The results of our study were inconsistent with 

fi ndings reported by Schneider and colleagues (2002) that 

elderly are more likely to experience a larger proportion of 

FFM loss rather than FM loss when intake does not meet 

requirements.

While the majority of the participants in our study were 

in the overweight or obese category (median 28 kg/m2 (IQR 

18.9–43.1 kg/m2), the weight loss observed is concerning 

as evidence suggests that the prognosis for patients who 

lose weight is poorer than those who maintain their weight, 

regardless of their baseline BMI status (Bannerman et al 

2002). This is particularly the case in older adults where 

studies suggest that overweight elderly should maintain their 

weight to reduce the risk of impaired function and mobil-

ity (Bannerman et al 2002). More work is required in this 

area as despite increasing energy intake over time, a trend 

for weight loss was observed and questions are therefore 

justifi ed about the accuracy of the determination of energy 

requirements in this patient group. For the present study, the 

Schofi eld equations with a 1.2 factor for physical activity 

were used. The appropriateness of these equations in obese 

individuals remains controversial (Thomas 2004) and no 

stress factor was applied despite evidence that patients 

with wounds undergo a period of catabolism which would 

warrant the application of a stress factor (Long et al 1979; 

Weekes 2007).

The ‘optimum’ dietary protein intake in wound and 

pressure ulcer patients is also controversial. Requirements 

for these patients are likely to be higher than normal adult 

recommendations of 0.8 g/kg (Thomas 2004). The literature 

in the area shows three studies (Chernoff et al 1990; Breslow 

et al 1993; Lee et al 2006) that investigated protein supple-

mentation (37–150 g) reported a positive effect on wound 

healing over a period of eight weeks. Based on a 70 kg man, 

this protein intake would range from 0.5–2.0 g/kg. In a clini-

cal setting, the current recommendations for elderly stressed 

(burns, pressure ulcers, infections) patients range between 

1.2–1.5 g/kg (Thomas 2004). National agencies have recom-

mended a protein intake of 1.0–1.5 g/kg for patients with 

pressure ulcers to promote positive nitrogen balance (Clark 

2003; Peninsula Health 2007). Therefore in our study, the 

range of protein requirements (1.0–1.5 g/kg) used would 

cover the needs of the majority of wound and pressure ulcer 

patients. This may be the reason why patients did not lose 

lean body mass if their intake was adequate.

Zinc was the other nutrient of interest in this study. We 

found that the menu was unable to provide suffi cient zinc 

to meet recommendations. This was highlighted particularly 

for the males where 22 of 23 male participants were unable 

to meet the RDI. With prolonged inadequate zinc intake, 

there is an increased risk of low serum zinc levels in these 

patients, which may delay wound healing and may warrant 

zinc supplementation. Studies in this area have reported 

inconsistent fi ndings (Clayton 1972; Hallbook and Lanner 

1972; Haeger and Lanner 1974; Phillips et al 1977). One 

possible reason for this inconsistency is the varied classifi -

cations used for defi ning normal serum zinc concentration 

(85–127.5 µg/100 ml). Although there is no strong evidence 

for zinc and wound healing, there is stronger evidence that 

supports recommendations for zinc supplementation for 

those whom are defi cient (Peninsula Health 2007; Thompson 

and Fuhrman 2005). True serum zinc defi ciency is diffi cult 

to determine (Scholl and Langkamp-Henken 2001), low dose 

supplementation of 15–25 mg of elemental zinc might be 
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advocated in clinical practice to prevent defi ciency and/or 

for patients with nonhealing wounds (Peninsula Health 

2007).

Achievement of nutrient RDI’s for some participants 

(n = 6) was aided through the intake of oral nutritional supple-

ments. The present study found a signifi cant difference in the 

intake of all nutrients expect vitamin C between those taking 

oral nutrition supplements compared to those who were not. 

Similar fi ndings were observed by Raffoul and colleagues 

(2006). They found that energy from supplements provided 

more than 40% of energy requirements in the majority of 

the participants. In a review conducted by Stratton and col-

leagues (2005) oral nutrition supplements showed a trend 

of improving healing of pressure ulcers compared to routine 

nutritional care (without supplements). The study also con-

cluded that although enteral nutritional support (ONS and 

enteral tube feeding) may improve healing of pressure ulcers, 

more research is needed in the area to confi rm this fi nding. 

Findings from our study suggest that the intake of our patients 

was poor and therefore the use of oral supplements for this 

group of patients may be needed to maximize the nutritional 

intake of key nutrients for wound healing.

It is important to place the fi ndings of the present study 

in context by acknowledging the strengths and limitations. 

Strengths of the study presented are numerous. To our knowl-

edge, this is the fi rst study conducted in Australia involving 

this patient group that investigates the changes in nutritional 

status over time and the nutrient intake and menu ordering 

practices of wound patients. The sample recruited was from 

a heterogeneous population group which increases the gen-

eralizability of the results and participants were recruited 

very early during admission. In addition, all measures were 

conducted by a single trained researcher hence minimizing 

the likelihood of measurement error. The use of the 24-h 

recall with prompts and printed menus minimized respondent 

burden and increased the validity of the recall. The study also 

incorporates the use of the new Nutrient Reference Values 

(NRV) for Australia and New Zealand. Furthermore, valid 

and reliable equipment was used in this study. Limitations of 

this study include the small sample size, the short duration 

of the study and the BIS technique. The small sample size 

may be responsible for the inability of this study to detect 

statistically signifi cant differences. With increased study 

duration, more participants would have been able to be 

recruited thus providing a larger sample size and minimizing 

the risk of Type II error. A small number of patients (n = 2) 

declined interviews due to ‘feeling unwell’ or fatigue from 

procedures, therefore other methods of collecting intake data 

such as food charts may have been benefi cial however this 

method relies on diligent and trained nursing staff. Patients 

who consented to participate but declined interviews and 

those who declined to participate in this study are likely to be 

at greater nutritional risk and hence the concerns uncovered 

in this study are likely to be greater in the true population. 

Although the BIS technique has been validated in the elderly 

population (Kyle et al 2001; Lupoli et al 2004), it may be 

affected by various factors especially hydration status, which 

causes variability of the FFM value (Bussolotto et al 1999; 

Kushner et al 1996), hence results of the present study need 

to be interpreted with caution, as there is no indicator of 

hydration status for the participants of this study.

Conclusion
This study has shown that it is neither the menu nor the 

choices made by the patients that infl uence the decline in 

nutritional status in this sample. Rather the patients were 

unable to consume suffi cient quantities to meet requirements. 

The study also highlights that nutritional status may decline 

in patients with wounds throughout their hospital admission. 

Following discharge, the trend of weight loss may continue 

over time, increasing the risk of malnutrition. Therefore more 

education and encouragement is required to ensure patients 

consume suffi cient quantities of energy and protein to pre-

serve body weight in addition to nutrients known to improve 

wound healing. It is also important to recognize the need for 

nutritional intervention for this patient group (eg, dietitian 

referral, use of nutrient dense meals and oral supplements) 

to maximize nutritional intake of key nutrients. Routine 

serum nutrient levels may not be warranted at this stage, 

however, it is recommended that health-care professionals 

should consider clinical signs and serum levels to identify 

defi ciencies. Further research measuring micronutrient lev-

els of individuals would provide clearer recommendations 

in this area. Additional research with a larger sample size 

is needed to evaluate the trends observed in the changes of 

nutritional status further.
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