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ABSTRACT 1 

Background: Malnutrition in patients hospitalised with a stroke have been assessed using 2 

different nutritional screening methods but there is a paucity of data linking risk of 3 

malnutrition to clinical outcomes using a validated tool. 4 

Aims: To identify the prevalence of malnutrition risk in patients after a stroke and assess the 5 

predictive value of the Malnutrition Universal Screening Tool on clinical outcomes. 6 

Patients and methods: Using data from electronic records and the Sentinel Stroke National 7 

Audit Programme (January 2013 and March 2016), patients aged > 18 years with confirmed 8 

stroke admitted to a tertiary care stroke unit were assessed for risk of malnutrition. The 9 

association between malnutrition risk and clinical outcomes was investigated and adjusted 10 

for confounding variables.  11 

 12 

Results: Of 1101 patients, 66% were screened at admission. Most patients (n= 571, 78.5%) 13 

were identified as being at low risk, 4.1% (n=30) at medium risk and 17.4% (n=126) at high 14 

risk of malnutrition. Compared with low risk, patients with medium or high risk of 15 

malnutrition were more likely to have a longer hospital stay (IRR 1.30, 95% CI 1.07, 1.58), 16 

and had greater risk of mortality (10.9% versus 3.5%, 95% CI 0.03, 0.13).  17 

Conclusions: Prevalence of malnutrition assessed by Malnutrition Universal Screening Tool 18 

in patients after a stroke was relatively low, but nearly a third of patients were not 19 

screened. Patients classified as being at medium or high risk of malnutrition were more 20 

likely to experience negative outcomes. Early identification of this population may improve 21 

outcome if appropriate care is provided.  22 

 23 

 24 

 25 

 26 

 27 

 28 



2 
 

Introduction  29 

Early post-stroke complications include dysphagia, infections, recurrence of stroke, increased 30 

intracranial pressure and malnutrition. Documented prevalence of malnutrition in patients 31 

after a stroke ranges from 6.1% to 62% (1) and has been shown to affect clinical outcomes (2, 32 

3). However, in the majority of patients, malnutrition is considered an avoidable consequence 33 

of a stroke (3). The most obvious indication of malnutrition is rapid weight loss and this 34 

pattern of weight change is recognised as an important predictor of poor outcomes (4). 35 

Available evidence indicates that, after a stroke, a reduction in weight of more than 3 kg both 36 

in the short and long term can impact on risk of mortality (5). Importantly, studies indicate 37 

that nutritional interventions can help improve patients’ clinical outcomes if initiated early 38 

(6-8). 39 

 40 

To provide nutritional interventions to patients at risk of malnutrition, those who are 41 

malnourished need to be identified. This can be achieved with the use of a nutritional 42 

screening tool, as recommended by national clinical guidelines for stroke which advise 43 

screening for malnutrition risk on admission and at least weekly thereafter by trained staff 44 

using a structured tool (9). A number of studies have reported on nutritional status in the 45 

stroke population using different assessment methods or screening tools (2, 6, 8, 10-15). 46 

However, a large discrepancy exists in the tools used, time of assessment and definition of 47 

malnutrition.  48 

 49 

There is a difference between nutritional screening and nutritional assessment (16). 50 

Nutritional screening tools are designed to be used as rapid and simple methods to identify 51 

those at risk of malnutrition, while nutritional assessment involves comprehensive 52 

assessment of nutritional status by trained personnel to identify malnutrition, which can then 53 

be treated with appropriate nutritional interventions (17). The most frequently used 54 

screening tool in the UK is the Malnutrition Universal Screening Tool (MUST),  a feasible way 55 

of identifying patients at risk of malnutrition in clinical and community settings (18), which  56 

has been included in the Global Leadership Initiative on Malnutrition (GLIM), a new consensus 57 

on assessment of malnutrition (19). Although MUST has been validated against nutritional 58 

assessment methods and other screening tools (20) in mixed patient populations, the 59 

evidence of its predictive value in patients after a stroke is thus far unclear.  60 
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The paucity and inconsistency of evidence on the prevalence of malnutrition in patients after 61 

a stroke, leaves clinical practitioners with uncertainty. Therefore, the aim of this observational 62 

clinical registry and audit was to identify the prevalence of risk of malnutrition in patients 63 

after a stroke determined by MUST in a UK based secondary care facility and its association 64 

with clinical outcomes including mortality and length of stay (LoS). 65 

Materials and Methods 66 

This was a retrospective analysis of prospectively collected data from local Sentinel Stroke 67 

National Audit Programme (SSNAP) and the electronic patient record (EPR) at the Greater 68 

Manchester Comprehensive Stroke Centre (CSC) based at Salford Royal Foundation Trust. All 69 

patients with suspected stroke within 48-hours of onset were admitted to the stroke unit 70 

based on location of home residence. Patients with a confirmed stroke, aged at least 18 years 71 

and with a Salford postcode receiving their ongoing care at CSC were eligible for the study, 72 

and identified using Salford SSNAP data. Core SSNAP data were extracted and merged with 73 

additional data from the EPR. The clinical parameters included patients’ characteristics, 74 

baseline nutritional status including weight and body mass index (BMI); MUST score at 75 

admission and before discharge; mortality, National Institutes of Health Stroke Scale (NIHSS 76 

scale), Modified Rankin Scale (mRS), complications and LoS. Ethical approval for this 77 

secondary data analysis was sought from the University of Manchester’s Ethics Committee 78 

(UREC). As all data were collected as part of routine clinical care, following (proportionate) 79 

review and consideration by UREC, the study was given exemption from the requirement for 80 

ethical approval as a clinical registry, service evaluation and audit. The extraction of data was 81 

performed by the Information Technology Department at Salford Royal NHS Foundation Trust 82 

using the Electronic Patient Records (EPR). These data were matched with that of the Sentinel 83 

Stroke National Audit Programme (SSNAP) database by a member of the clinical team and 84 

fully anonymised. The research team had access to the anonymised data only. The study was 85 

formally registered as a clinical audit at the Clinical Audit Department (reference number 86 

2016151) at Salford Royal NHS Foundation Trust.  87 

 88 

MUST score 89 

MUST score were collected from SSNAP data. Healthcare professionals performed MUST 90 

assessment as part of routine hospital admissions procedure and before discharge. The MUST 91 
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methodology used incorporates three independent variables: BMI score (BMI >20.0= 0, BMI 92 

18.5-20.0= 1, BMI ˂ 18.5= 2); unplanned weight loss in previous 3-6 months (weight loss 93 

˂5%=0, weight loss 5-10% = 1 and weight loss >10 % = 2); and acute disease effect score (a 94 

score of 2 was added if a patient was recently affected by a disease and there was no 95 

nutritional intake or likely to be no nutritional intake for more than 5 days). For BMI and 96 

weight loss, each variable is scored on a scale of 0 to 2. A total sum of scores is used to 97 

categorise the risk of malnutrition as low (0), medium (1) and high (≥2) (21). Details on MUST 98 

score assessment can be found at the British Association for Parenteral and Enteral 99 

Nutrition website (22). We further categorised MUST into a dichotomised variable (low risk 100 

of malnutrition 0, versus medium to high risk of malnutrition > 1).  101 

 102 

Statistical methods  103 

Standard descriptive statistics summarised the patient and clinical characteristics. Statistical 104 

inference determined the association between prevalence of risk for malnutrition and clinical 105 

outcomes, whist adjusting for potential confounders in a multiple logistic regression analysis. 106 

LoS defined as a count of the days as inpatient was modelled using a negative binomial 107 

regression to investigate the relationship between LoS and MUST. Confounders were 108 

identified prior to analysis. Weight, BMI and mRS were not included due to collinearity. The 109 

analysis was adjusted for age, gender, type of stroke, NIHSS scale and comorbidities. Further 110 

(logistic) regression modelling investigating the association between MUST and deaths in 111 

hospital, however deaths at 6-months from admission was not possible due to limited death 112 

events occurring in those with a MUST score. A Fishers exact test however was possible for 113 

death at 6 months and is reported. 114 

 115 

Results 116 

Between January 2013 and March 2016, records of 1,101 patients who met the eligibility 117 

criteria were extracted from EPR and combined with corresponding SSNAP data. The patient’s 118 

baseline characteristics based on dichotomised MUST score for the total population are 119 

shown in Table 1, and mRS at pre-admission and discharge by MUST category is presented at 120 

Figure 1. Mean age was 73.6 (SD 13.6) years and 94% of patients included were of a Caucasian 121 

origin with equal gender distribution. Just over half of patients (n=563, 51.2%) had a history 122 
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of hypertension; about a fifth of patients (n=209, 19%) had diabetes mellitus, atrial fibrillation 123 

(n=197, 17.9%), and a small proportion had (n=51, 4.4%) congestive heart failure. The vast 124 

majority of patients (n=976, 89.2%) were diagnosed with ischemic stroke, with the remainder 125 

(n=118, 10.8%) being diagnosed with a primary intracerebral haemorrhage. A fifth of patients 126 

had a previous transient ischemic attack (n=218, 19.8%). Based on NIHSS scale(23), no stroke 127 

symptoms (score 0) were present in 10.8% of patients, minor stroke (score 1 to 4) were 128 

experienced by 40.2%, moderate stroke (score 5-15) by 33.5%, moderate to severe stroke 129 

(score 16-20) by 7.3% and severe stroke (score 21 to 42) by 8.3% patients (Table 1).  130 

 131 

Table 1  132 

Figure 1 133 

 134 

MUST score 135 

A MUST score was recorded in 66% of patients both on admission and prior to discharge from 136 

hospital. On admission, the majority of patients 78.5% (n=571) were at low risk of 137 

malnutrition (MUST score 0), 4.1% (n=30) were considered to be at medium risk (MUST score 138 

1) and 17.4% (n=126) were classified as being at high risk of malnutrition (MUST score ≥ 2). 139 

At the point of discharge from hospital, the number of patients with low risk of malnutrition 140 

increased to 85.2% (n=618), the number of patients with medium risk increased to 5.8 % 141 

(n=42) and the number of patients in high risk group decreased to 9% (n=65). As expected, 38 142 

(90.5%) of patients with BMI between 18.5-20 kg/m2  and 18 (100%) of patients with BMI less 143 

than 18 kg/m2  were identified as being at medium to high risk of malnutrition .  144 

 145 

Negative binomial regression  146 

Table 2 reports the incidence rate ratios (IRR) and corresponding 95% confidence intervals for 147 

the adjusted association between LoS and risk of malnutrition defined by a dichotomised 148 

MUST score. Compared to low risk, medium or high risk of malnutrition was associated with 149 

an IRR = 1.30 (95% CI 1.07 to 1.58) indicating a 30% increase in the risk of a longer hospital 150 

stay. Additionally, a linear increase in risk of a longer hospital stay was observed for NIHSS 151 

scores increasing in severity from ‘moderate’ through to ‘severe’ (IRR = 1.49, 2.64 and 3.14) 152 

when compared to no symptoms. Interestingly, minor stroke was associated with a 30% 153 
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decrease compared to no symptoms (IRR = 0.72, 95% CI 0.56 to 0.93). Of the co-morbidities, 154 

only diabetes was associated with an increase in LoS of 31% (IRR = 1.31, 95% CI 1.07 to 1.61).   155 

 156 

Table 2 157 

 158 

LoS and complications  159 

Median LoS for all patients was 7-days and ranged between 0 to 147 days. Twenty patients 160 

(2%) were diagnosed with urinary tract infection in hospital. Pneumonia affected 53 patients 161 

(5.4%). By comparison, patients who were not assessed for MUST (n=374), had a median LoS 162 

of 6-days and ranged between 0 to 147 days. Urinary tract infections were identified in 3 163 

(0.8%) and pneumonia in 33 (8.8%) of the non-MUST assessed patients (Table 3). 164 

 165 

Mortality 166 

From the total sample of 1,101 patients, 214 (19.4%) patients had died at 6-months follow 167 

up, and from these, 161 (14.6%) died in hospital. From 161 patients who died in hospital, only 168 

one patient had been assessed for malnutrition with MUST score on admission. Survival of 169 

patients who died in hospital was median 3.5 (range 0-147) days. Of these, 68 (42.5%) patients 170 

did not survive for longer than a day. For patients with a MUST ≥ 1 (indicating a medium to 171 

high risk of malnutrition), the number of deaths was greater compared to those with a MUST= 172 

0 (indicating a low risk of malnutrition), 17/159 (10.9%) versus n= 20/571 (3.5%), respectively, 173 

P=0.001. Main cause of the death at six months was recorded in 149 out of 214 patients, an 174 

ischemic stroke in 44% (n=66), spontaneous cerebral haemorrhage 16% (n=24), pneumonia 175 

in 14% (n=21), cancer 11% (n=16) and other in 15% (n=22) of patients (Table 3).  176 

 177 

Table 3 178 

Discussion 179 

In this observational study we examined the prevalence of risk for malnutrition in patients 180 

after a stroke and described the use of MUST as a previously validated screening tool (20) to 181 

determine future risk of malnutrition. From a total population of 1,101 patients admitted to 182 

the hospital during a three year period, only two-thirds were screened using MUST. A similar 183 

proportion of patients screened for malnutrition was previously reported by the Food Trial 184 
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Collaboration (6). This indicates that around one third of patients with a potential risk of 185 

malnutrition are not captured by routine screening. Due to the records based dataset in the 186 

form of EPR data merged with SSNAP, we were unable to ascertain whether the reduced 187 

numbers of patients screened is related to lack of assessment or missing data.  188 

 189 

In our sample screened for malnutrition, 21.5% of people admitted to the hospital with 190 

stroke were at moderate to high risk of malnutrition. However, due to the paucity of 191 

evidence on risk of malnutrition assessed by MUST in patients after stroke, our data can 192 

only be compared with one other study of a similar design that showed 36% risk of 193 

malnutrition (24). Surprisingly, we observed a higher proportion of patients who were at 194 

low risk of malnutrition at discharge compare to admission. This decrease (in the high risk 195 

prevalence) might reflect good nutritional care provided to patients prior to hospital 196 

discharge at our centre. A further investigation detailing the care pathway might provide 197 

more insight into observed more favourable rate of malnutrition risk.  198 

 199 

The results of this study concur with previous data demonstrating the ability of MUST to 200 

independently predict negative outcomes in patients after a stroke (24), raising the possibility 201 

that intervening may improve clinical outcomes. Also, it was previously shown that up to one 202 

quarter of patients after a stroke became malnourished within the first week of admission, 203 

and the risk increased with prolonged hospital stay (10, 15).  In our study, a median length of 204 

stay of 7-days was lower than 13-days and 25-days previously reported (6, 25). This was 205 

possibly affected by a relatively low prevalence of malnutrition in the population.  206 

 207 

Although the level of malnutrition in patients after admission with stroke is relatively low in 208 

comparison to other disease states (26), possibly reflecting their acute presentation, these 209 

patients still require clinical recognition and support, since malnutrition has been frequently 210 

reported as an independent prognostic factor of post-stroke complications and poor clinical 211 

outcomes (2, 14, 15). The importance of addressing malnutrition is underlined by the cost of 212 

hospitalisation for patients with stroke, which was estimated to be up to 77% higher in 213 

patients who have a high risk of malnutrition compared to those patients who have a low risk 214 

(13, 24). Thus, early identification of patients at risk and provision of appropriate nutritional 215 
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support might help not only to reduce poorer clinical outcomes in patients but also reduce 216 

the burden on financial resources.  217 

 218 

As with all retrospective studies, the main limitation of this study was the use of data collected 219 

for clinical audit and patient’s records. We were limited in records availability and consequent 220 

missing data for individual outcomes. Also, the impact of dysphagia and post-stroke 221 

depression, both linked to oral intake and nutritional status were not directly factored into 222 

our analyses, which may have impacted on outcomes. Data were analysed from a single 223 

hospital in the UK and the rates of screening may reflect a degree of selection bias. Moreover 224 

the MUST score was recorded in only two thirds of patients admitted to hospital with a stroke, 225 

which limits our ability to draw strong conclusions on prevalence of malnutrition and its 226 

association with clinical outcomes. However, despite the limitations, these data provide an 227 

insight into a risk of malnutrition in a large number of participants after a stroke.  228 

 229 

Summary and Conclusion 230 

Our findings show that there is a significant group of patients at risk of malnutrition, and 231 

malnutrition risk as identified by MUST is associated with longer hospital stay even after 232 

adjustment for confounders. Hence, these patients require clinical recognition, and further 233 

prospective studies are warranted to evaluate any effect of nutritional interventions. 234 

Importantly, our data also show that there are substantial numbers of patients who are not 235 

screened for malnutrition on admission to hospital. These patients might be at risk of 236 

malnutrition but remain unidentified.  237 

 238 

 239 

 240 

 241 

 242 

 243 

 244 

 245 

 246 

 247 
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