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Abstract
Background and Purpose: In patients with acute stroke, undernutrition and aspiration pneumonia are associated with
increased mortality and length of hospital stay. Formal screening for nutritional risk and dysphagia helps to ensure optimal
nutritional management in all patients with stroke and to reduce the risk of aspiration in patients with dysphagia. We developed a
national guideline for nutritional and dysphagia screening in acute stroke, which was introduced in our stroke unit on June 1, 2012.
The primary objective was to audit adherence to the guideline and to achieve full implementation. Second, we assessed the
prevalence of nutritional risk and dysphagia. Methods: We performed a chart review to assess performance of screening for
nutritional risk and dysphagia in all patients with stroke hospitalized for ≥ 48 hours between June 1, 2012, and May 31, 2013. Next
we applied a ‘‘clinical microsystems approach’’ with rapid improvement cycles and audits over a 6-month period to achieve full
implementation. Results: The chart review showed that nutritional risk screening was performed in 65% and swallow testing in
91% of eligible patients (n¼ 185). Proactive implementation resulted in >95% patients screened (n¼ 79). The overall prevalence
of nutritional risk was 29%, and 23% of the patients failed the initial swallow test. Conclusions: Proactive implementation is
required to obtain high screening rates for nutritional risk and swallowing difficulties using validated screening tools. The pro-
portion of patients at nutritional risk and the prevalence of dysphagia at initial swallow test were in the lower range of previous
reports.
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Introduction

Undernutrition and dysphagia put patients with stroke at risk

of worse outcome. Studies in different patient populations

indicate that up to half of the patients admitted to hospital with

acute stroke may be undernourished and that probably as

many initially present with dysphagia.1-7

Undernutrition develops as a consequence of insufficient

protein and energy intake over time, leading to altered body

composition and impaired biological function. In patients with

acute stroke, undernutrition is an independent risk factor for

poorer functional outcomes that is potentially modifiable.8-11

Most recently, attention has been drawn to metabolic changes

that occur after a stroke, and it has been suggested that treating

this imbalance may improve outcome.12

Nutritional intake can be substantially reduced in patients

with dysphagia. Also, factors reducing ability to self-feed (eg,

upper extremity paresis, apraxia, cognitive or visuospatial per-

ceptual deficits, visual neglect, and agnosia) and depression

may affect nutrition in people with stroke. Not unexpectedly,

the proportion of patients with undernutrition has been shown

to increase during the hospital stay.12,13

Dysphagia can cause undernutrition and carries a high

risk of aspiration, which in turn predisposes for pulmonary
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infection. Pneumonia is the most common medical complica-

tion after stroke, with an estimated incidence ranging from 5%
to 20% in large studies.14-16 Patients with dysphagia have a

3-fold increased risk of developing pneumonia5 and have

worse outcome in terms of inpatient mortality and length of

hospital stay.7,14,16 A swallow test before offering food, drink,

or medication can identify patients with dysphagia. Studies

have shown that a failed swallow test independently predicted

pneumonia15 and that introducing a formal swallow test more

than halved pneumonia rate.2,17-19

Thus, identifying patients at nutritional risk and patients

with dysphagia as soon as possible after admission helps to

ensure optimal nutritional management in all patients with

stroke and to reduce the risk of aspiration in patients with dys-

phagia. Application of formal screening tests is likely to

reduce complications, prolonged hospital stay, poor functional

outcomes, and mortality.

We have developed an evidence-based national guideline

integrating measures to detect and manage patients with acute

stroke having nutritional risk or dysphagia.20 Here we report

the results of the audits, our experience with implementation

of the screening tests, the proportion of patients at risk of

undernutrition, and the proportion of patients who failed the

initial swallow test.

Methods

Guideline Development

A team consisting of clinical nutritionists (HN and IR),

a speech and language therapist (MTB), stroke nurses, and

physicians (MK and MTK) developed the Norwegian guide-

line for nutrition in acute stroke, following the Appraisal of

Guidelines, Research and Evaluation (AGREE) framework

(e-Supplement).

Ethical Issues

The patients were managed according to a mandatory guide-

line. Patient consent was not required. Data collection was

approved by the hospital’s data protection officer (project

number 0442).

Implementation Activities

Period I (June 1, 2012 to May 31, 2013). One of the authors

(HN) gave a lecture on nutrition for all neurologists in May

2012. Swallow testing at admission has since 2010 been an

item on the checklist that is used in our stroke unit. In an edu-

cational session for nurses on June 1, 2012, instruction on how

to perform a swallow test was repeated, and the electronic

nutritional status screening tool was introduced. The item

‘‘nutritional risk screening,’’ (NRS) to be performed the day

after admission within seven days, was added to the checklist.

The head nurse focused on completeness of checklists during

the first year of implementation of the guideline.

Period II (December 1, 2013 to May 31, 2014). Starting on

December 1, 2013, we applied a ‘‘clinical microsystems

approach’’ for improvement in care.21 Instruction on how to

screen for nutritional risk and dysphagia was repeated. A mul-

tidisciplinary team consisting of the nutrition nurse, the nurse

educator, the head nurse, a nutritionist (IR), and a neurologist

(MTK) met in fortnightly improvement meetings to discuss

the data collected the past half month, identify barriers for

improvement, and find ways to overcome them. Our aim was

full implementation by May 31, 2014, defined as screening for

swallowing problems and nutritional risk in 95% of eligible

patients.

Audit

Patients. The Stroke Unit of the University Hospital of North

Norway serves an unselected population of 124 000. The audit

included patients who were admitted with a cerebral infarction

or intracerebral hemorrhage on the day of the stroke or the day

after and who stayed in the stroke unit for at least 48 hours

after admission. Patients who according to notes received ter-

minal care only or who died during the first 2 weeks after the

stroke were excluded from analyses.

Outcomes and data collection. We assessed 2 primary outcomes:

whether a swallow test had been performed on the day of

admission or the day after (day 0/1) and whether patients were

screened for nutritional risk during the first week of the hospi-

tal stay (days 0-7). Secondary outcomes consisted of the pro-

portion of patients who were at nutritional risk or who had

swallowing problems. For period I, information on whether

screening tests were performed was obtained by retrospective

review of electronic patient records of persons registered in

the Department’s stroke register. During period II (December

1, 2013, to May 31, 2014), data on the same items were col-

lected consecutively as patients were admitted to the stroke

unit. Time from admission to screening was measured, and

time limits were set to 6 hours for performing the swallow test

and to 48 hours for NRS. Patients who were not able to per-

form the swallow test because of reduced consciousness and

were given nil by mouth were considered ‘‘tested and failed.’’

Qualitative data on the process of implementation were

extracted from the team meeting minutes.

Statistical analysis. We used IBM SPSS Statistics version 21

for descriptive analyses, Microsoft Office Excel 2007 for

graphs, and EpiData Software for statistical process control

(EpiData Association, www.epidata.dk).

Results

Guideline Development

Recommendations in the Norwegian guideline. The evidence base

for the recommendation that patients with acute stroke should

be screened for undernutrition and nutritional risk and that a
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swallow test should be performed before offering food or

drink to the patients (SIGN grade B22) is documented in the

e-Supplement. The guideline contains an electronic tool for

nutritional risk assessment and an instructional video showing

how to perform the swallow test.20

Choice of screening instrument for undernutrition and nutritional
risk. Ideally, screening tools consider body mass index at

admission, unintentional weight loss, the time over which

nutrient intake has been reduced, and the likelihood of future

impaired nutrient intake caused by the present condition.23 No

specific tool for NRS has been developed for patients with

stroke. We chose the NRS tool (NRS 2002) that was devel-

oped for in-hospital use. NRS 2002 is the only validated

instrument that considers both age and severity of disease, and

a moderate nutritional risk is assigned to having a stroke.24 In

a comparison of the best documented tools, NRS 2002 had the

highest sensitivity, specificity, and positive and negative pre-

dictive values.25 It is also the preferred tool for in-hospital use

in the Norwegian guidelines for prevention and treatment of

malnutrition.26 Even in a well-nourished patient, having a

major stroke confers a high risk of developing undernutrition.

Therefore, we assigned high nutritional risk (NRS score 3) to

having a stroke with a severity of �15 (of maximum 42)

points on the National Institutes of Health Stroke Scale.27

Choice of screening tool for dysphagia. The best protocol for

swallow tests remains unclear. With few exceptions, a water

swallow test is the central item in dysphagia screening.28 The

swallow test that is part of the Norwegian guideline for treat-

ment of stroke contains nonswallowing items and a water

swallow test that offers a teaspoon full of water 3 times before

the patients tries to drink 50 mL of water, closely resembling

the Standardized Swallowing Assessment with modifications

as suggested by Perry.29,30 This test reliably identified patients

with acute stroke who can safely eat and drink, having a neg-

ative predictive value of 96%.31

Implementation Activities

Period I. Implementation activities were limited to the time

of guideline introduction and are described in the methods

section.

Period II—clinical microsystems approach. Discussing perfor-

mance in fortnightly team meetings and implementing neces-

sary changes immediately was essential for achieving optimal

performance. Nurses were reminded of the rationale for NRS

of all patients, also those with minor strokes and those who

appeared to be well nourished.

A few simple practical improvements made ‘‘doing the

right thing easy.’’ Body mass index is a central item in NRS.

Weighing the patient appeared to be the main barrier to NRS.

A wheelchair scale was available in the stroke unit from Jan-

uary 2014 and increased the number of patients who could be

weighed. In critically ill patients, measuring height and weight

is practically challenging and strenuous for the patient. We

decided to accept weight estimates based on reliable informa-

tion from the patient or from other sources, thus allowing for

proactive nutritional management from admission. As soon as

the patient was able to sit in a wheelchair, a body weight mea-

surement was performed. Including NRS in admission rou-

tines for all patients with stroke by enforcing a 48-hour time

limit increased performance: ‘‘don’t put off until tomorrow

what you can do today.’’ In patients who were critically ill and

who received standard intravenous or tube feeding, we consid-

ered performing NRS within 7 days to be acceptable. From

April 2014, physicians were encouraged to actively use check-

lists during ward rounds and ask for screening results. The

nurses found close cooperation with the nutritionist reward-

ing. Their competence increased and resulted in an increased

focus on nutritional management in all patients.

Audit

Patients. Patient characteristics are summarized in Table 1.

During period I (12 months) and period II (6 months), respec-

tively, 199 and 86 patients were admitted to our stroke unit

and stayed for at least 48 hours. Patients who died within

2 weeks of admission were excluded from the audit.

Performance of screening tests. Nutritional risk screening was

performed within 7 days after admission in 65.4% (period

I)/87.3% (period 2) of patients (Table 1). During the last

4 months of period II, NRS was performed in 96% of patients

within 7 days of admission. Figure 1A shows the proportion of

eligible patients screened for nutritional risk each month.

During period I, 65.4% of the patients were screened, and

31.4% were at nutritional risk. During period II, the proportion

screened increased to 87.3%, while the proportion of patients

at nutritional risk decreased to 24.6% (Table 1).

A swallowing test was performed before food or drink was

offered in 90.8%/97.5% of the patients. During period II,

94.8% of patients were screened within 6 hours. Median time

to swallow test was 2 hours 13 minutes. During both periods,

23% of patients failed the initial swallow test.

Discussion

The goal of full implementation was reached by continuous

proactive implementation of the guideline during a 6-month

period. We found working in a team performing rapid

improvement cycles highly rewarding. Some of our experi-

ences are detailed in the Results section. Combining focus

on nutritional risk and swallowing problems improved nutri-

tional management of the patients in our stroke unit.

In this unselected population of patients with acute stroke,

the proportion of individuals at nutritional risk and the preva-

lence of dysphagia at initial swallow test were in the lower

range of previous reports.
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The Norwegian guideline for nutrition in patients with

acute stroke recommends combining validated screening

instruments for nutritional risk and dysphagia at admission.

We graded the recommendation for both NRS and performing

a swallow test before offering food or drink as SIGN grade

B,22 which is in accordance with most published guidelines

(e-Supplement). The guideline contains an electronic tool for

nutritional risk assessment and an instructional video showing

how to perform the swallow test.20

There is no evidence supporting specific time frames for

completion of nutritional screening.32 Nutritional risk screen-

ing during the first week in the stroke unit increased from

65.4% in period I to 87.3% after proactive implementation

in period II. This is considerably higher than 18% compliance

for screening during a 7-month period reported earlier.33

During period II, 82.6% of screenings were performed

within 48 hours after admission. Continuous active implemen-

tation was required to reach the goal of full implementation

during the last 4 months of period II: 96% of patients were

screened for nutritional risk within 7 days upon admission

to the stroke unit. Systematically identifying and treating

patients at nutritional risk also increased reimbursement.

In our stroke unit, the proportion of patients screened

for swallowing problems was high at onset and approached

100% without specific implementation efforts. Very few

(2.5%) patients were not screened at all, and some (5.3%)

were screened between 6 and 10 hours after admission.

Large studies have shown a clear association of more frequent

screening in patients with increasing stroke severity but also a

nontrivial risk of pneumonia in patients with very mild deficits.16

Perry and McLaren reported that nurses used validated tools for

swallow testing in 39% of 200 patients studied during a 7-month

period after implementation of a guideline.33

Lakshminarayan et al increased the proportion of patients

screened from 36% to 74% by introducing an electronic med-

ical record-based clinical decision support tool but concluded

that dysphagia screening is a difficult performance measure to

improve.34 In recent years, dysphagia screening before oral

intake in patients with acute stroke has become a hospital-

level performance measure in many countries. A national

audit in the United Kingdom found that 86% of the patients

admitted to stroke units were screened for swallowing disorders

within 24 hours of admission.35 Another quality initiative to

maximize dysphagia screening obtained similar results, increas-

ing compliance with guidelines from 39.3% to 74.2%.18 The

authors also report that increasing the percentage of patients

with stroke screened for dysphagia coincided with a drop in

hospital-acquired pneumonia from 6.5% to 2.8%.18 Increasing

the proportion screened to more than 95% probably confers less

benefit. However, inexperienced nurses and junior doctors may

not be able to select patients who might have swallowing diffi-

culties. In our stroke unit, screening all patients at admission

avoided delay of nutrition by mouth or by feeding tube.

Nutritional risk was identified by NRS 200224 in close to 30%
of patients screened, which is in the range reported previously

by authors using a variety of methods for NRS.3,11,13,23,36,37

When the proportion of patients who were screened for nutri-

tional risk increased in period II, the proportion of patients

at nutritional risk decreased. Although this change was not

statistically significant, it might indicate increased screening

of persons who appeared to be well nourished to nurses and

therefore were not formally screened during period I.16

Table 1. Proportion of Patients Screened for Nutritional Risk and Swallowing Difficulties.

Period I
(12 Months, June 1, 2012

to May 31, 2013)

Period II
(6 Months, December 1, 2013

to May 31, 2014)

Individuals admitted to the stroke unit, n 199 86
On the day of stroke, % (n) 79.9 (159) 68.6 (59)
On the day after stroke, % (n) 20.1 (40) 31.4 (27)

Age, median (range) 75 (20-94) 75 (22-92)
Women, % (n) 44.7 (89) 38.4 (33)
Death within 2 weeks of admission, % (n) 7.0 (14) –
Death within 2 weeks of admission or terminal care only, % (n) – 8.1 (7)
Individuals included in analyses,a n 185 79
Nutritional risk

NRSb days 0-7, % (n) 65.4 (121) 87.3 (69)
NRS days 0-2 (period II <48 h), % (n) 47.6 (88) 72.2 (57)
Nutritional risk (NRS score ≥ 3) days 0-7, % (n) 31.4 (38) 24.6 (17)

Swallowing difficulties
Swallow test days 0-1/<6 h 90.8% (168)/- 97.5% (77)/92.4% (73)
Time to swallow test, median – 2 h 13 minc

Failed initial swallow test, % (n) 23.3% (39) 23.4% (18)

Abbreviation: NRS, nutritional risk screening.
aPatients who died within 2 weeks of admission or who received terminal care only were excluded.
bNutritional risk screening using the NRS 2002 instrument.24

cLongest time to swallow test was 9 hours 53 minutes, 94.8% were tested within 6 hours.
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Numbers in parentheses on the x-axis indicate number of patients admitted.
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Early recognition of nutritional risk allows necessary mea-

sures to be taken before loss of weight occurs. Nutritional risk

increases substantially during the first week in hospital in

patients who cannot maintain nutritional intake due to dyspha-

gia or other stroke-related factors. Therefore, both stroke

severity and presence of dysphagia should be included in

screening tools to be used in patients with acute stroke.

We found that 23.3% of the patients failed the initial swal-

lowing test, 29.4% including those who died within 2 weeks of

admission or received terminal care only, assuming they had a

reduced level of consciousness and were not able to cooperate

during testing. Our findings are in the lower range of previous

reports indicating that dysphagia is present in one-third to one-

half of the patients with acute stroke.2-7

Although swallowing function improves during the first

days after the stroke in many patients,38 appropriate manage-

ment is essential not only to prevent aspiration pneumonia but

also to ensure that nutritional needs are met early.

The strength of this study is that we report complete data on

all patients who were admitted to our acute stroke unit. The ret-

rospective data collected from electronic hospital records in

period I may underestimate the proportion screened for nutri-

tional risk or swallowing problems, because of lacking or

ambiguous documentation. Collecting data while the patient

was in the stroke unit (period II) allowed for correcting or com-

pleting the data.

We have not collected data to support our assumption that

the clinical microsystem approach or specific interventions

were effective. Neither did we attempt to measure the effect

of detecting nutritional risk or swallowing problems soon after

admission on short-term or long-term outcomes in this small

study. Studying the individual and combined effects of screen-

ing for nutritional risk and swallowing problems requires large

unselected groups of patients, preferably data collected in a

Stroke Registry.

Conclusion

Both undernutrition and dysphagia are prevalent in patients

with acute stroke and contribute, alone or in combination, to

poor outcome in stroke. Based on the importance of swallow-

ing for nutrition, we assume a synergistic effect of combining

nutritional status assessment with a swallow test at admission,

immediately followed by appropriate management. We sug-

gest that dysphagia and stroke severity be included in nutri-

tional screening tools used in patients with acute stroke.

Implementation of screening tests and follow-up assess-

ments for nutritional risk and swallowing difficulties require

continuous efforts. We highly recommend the ‘‘clinical

microsystems approach’’ for achieving improvement.
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