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ABSTRACT. Crary MA, Carnaby Mann GD, Groher ME.
nitial psychometric assessment of a functional oral intake
cale for dysphagia in stroke patients. Arch Phys Med Rehabil
005;86:1516-20.

Objective: To report on the development and psychometric
valuation of a clinical scale to document change in functional
ral intake of food and liquid in stroke patients.
Design: Validity and reliability study.
Setting: Tertiary care, academic medical center, metropoli-

an stroke unit.
Participants: Acute stroke patients (N�302).
Interventions: Not applicable.
Main Outcome Measures: Interrater reliability, validity,

nd sensitivity to change assessments were completed on a
-point ordinal scale—the Functional Oral Intake Scale
FOIS)—developed to document the functional level of oral
ntake of food and liquid in stroke patients. Interrater reliability
as drawn from FOIS ratings applied to dietary information

rom patient medical charts. Consensual validity was estimated
y rankings from judges against predefined scale scores. Cri-
erion validity was evaluated by comparison to the Modified
ankin Scale, the Modified Barthel Index, and Mann Assess-
ent of Swallowing Ability. Cross-validation was assessed via

omparison to 2 physiologic measures of swallowing function.
hange in functional oral intake over time was assessed de-

criptively by applying the scale to dietary information from a
ohort of 302 acute stroke patients followed up for 6 months.

Results: Interrater reliability was high, with perfect agree-
ent on 85% of ratings. Kappa statistics ranged from .86 to

91. Consensual validity was high (.90). Criterion validity was
igh at onset and 1 month poststroke. Significant associations
ere identified between the FOIS and stroke handicap scales.
he FOIS was significantly associated with 2 physiologic mea-
ures of swallowing. Scores on the FOIS from the cohort of
troke patients showed a shift toward increased oral intake over
6-month period.
Conclusions: The FOIS had adequate reliability, validity,

nd sensitivity to change in functional oral intake. These find-
ngs suggest that the FOIS may be appropriate for estimating
nd documenting change in the functional eating abilities of
troke patients over time.

Key Words: Dysphagia; Food intake; Recovery of function;
ehabilitation; Stroke; Water intake.
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YSPHAGIA, OR SWALLOWING difficulty, is highly
prevalent among acute stroke patients. Some estimates

uggest that nearly 65% of stroke survivors suffer some degree
f impairment in the ability to swallow.1 This limitation in the
bility to safely ingest adequate amounts of food and liquid
laces the patient with acute stroke at risk for poor nutrition
nd hydration and/or for complications such as aspiration-
elated pneumonia.2,3 Moreover, dysphagia and related com-
lications increase length of acute stay and are associated with
ncreased mortality, comorbidity, and increased health care
osts.4 Furthermore, studies report that dysphagia persists and
erhaps worsens during the first month after stroke.5 Available
esearch has documented a high rate of spontaneous resolution
f dysphagia symptoms after stroke; however, a substantial
umber of stroke survivors have dysphagia characteristics well
eyond the rehabilitation period, and for some patients, dys-
hagia can be a permanent condition.2,4 These persisting def-
cits affect physical and social functioning, quality of life for
atients and their caregivers, community reentry opportunities,
nd health care resource utilization.

One persistent problem in studies of dysphagia poststroke is
he variability in documenting dysphagia symptoms and their
unctional impact. Typically, to identify the presence of dys-
hagia symptoms, clinical investigators use subjective mea-
ures such as observations of coughing after liquid ingestion.6

lthough a standard clinical examination of dysphagia in
troke patients has recently been published,7 few—if any—
ppropriate tools are available to document the functional
mpact of dysphagia symptoms on the oral intake of food and
iquid in poststroke patients.

Functional level of oral intake of food and liquid in dys-
hagic patients is typically established after clinical or instru-
ental (fluoroscopic or endoscopic) examination. To document

hange in oral feeding function, clinical investigators often use
lobal indicators such as time to return to oral feeding or
eeding in the absence of complications. A variety of outcome
cales are available that consider oral intake of food and liquid;
owever, these scales typically cover many aspects of impair-
ent and often are disease specific.8,9 Other scales may have a

ocus other than documenting change in eating abilities10,11 or
ay suffer from poor psychometric characteristics (ie, no es-

ablished reliability or validity characteristics).12,13

In this article, we describe the development of the Functional
ral Intake Scale (FOIS) for dysphagia in stroke patients.
ubsequently, we evaluate the initial psychometric (reliability
nd validity) characteristics of this scale. Finally, we describe
he sensitivity of the FOIS to document change in functional
ral intake in a cohort of stroke patients.

METHODS

evelopment of the FOIS for Stroke Patients
Development of the FOIS for stroke patients has proceeded

hrough 2 stages: (1) initial scale development and item selec-
ion, face validity, interrater reliability, and consensual validity
nd (2) criterion validity, cross-validation, and evaluation of

ensitivity to expected change in functional performance.
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1517FUNCTIONAL ORAL INTAKE SCALE FOR DYSPHAGIA, Crary
We selected items for the initial scale based on a review of
ysphagia literature and chose items with the intent of describ-
ng the type and amount of oral intake of food and liquid that

patient consumes on a daily basis. Limitations or modifica-
ions in oral intake may result from a person’s self-perception
f impaired swallowing ability or, in other instances, from
anagement decisions made by health care professionals (phy-

icians, speech pathologists, others) in response to their per-
eptions of a patient’s impaired swallowing ability. The focus
f the scale development was to describe the functional level of
patient’s actual daily oral intake of food and liquid with

onsideration for modifications of either and the need for
wallowing compensations.

Initially, the scale included 10 items. After pilot application
n a tertiary care teaching hospital, unused items were omitted,
nd the remaining 7 items were retained for subsequent psy-
hometric analysis (appendix 1). Levels 1 through 3 relate to
arying degrees of nonoral feeding; levels 4 through 7 relate to
arying degrees of oral feeding without nonoral supplementa-
ion. These latter scale levels consider both diet modifications
nd patient compensations, but all levels focus on what the
atient consumes by mouth on a daily basis.
To score functional oral intake with this scale, clinicians
ay obtain information from a variety of sources including
edical charts, dietary journals, and/or verified patient reports.
erification of patient reports may be obtained from a spouse
r family members or from a variety of sources for institution-
lized patients. Finally, maintaining a 3-day dietary journal is
trongly encouraged for home-based patients.

nterrater Reliability
To evaluate interrater reliability, 6 speech-language pathol-

gists with more than 3 years of clinical experience in dyspha-
ia management applied the FOIS to dietary excerpts taken
rom the medical charts of 84 consecutive patients who had
een seen for dysphagia management at a tertiary care aca-
emic medical center. No training was provided to these raters
eyond a description of the scale. Interrater reliability was

Table 1: Clinical Features

Clinical Features 1

Mean age � SD (y) 72.67�11.40
Sex (%)

Male 56
Female 44

Clinical syndrome
Total anterior circulation 99
Partial anterior circulation syndrome 62
Lacunar syndrome 19
Posterior circulation syndrome 20
Unclear 1

Pathology
Cerebral infarction 165
Cerebral hemorrhage 35
Unknown 2

Mean Modified Barthel Index score 6.3
Mean Modified Rankin Scale score 4.1
Mean MASA score 118.6

bbreviations: MASA, Mann Assessment of Swallowing Ability; SD
No patients received FOIS ratings of 2 or 3 on the initial scoring a
valuated with Spearman correlations and the Cohen � statistic. f
n addition, percentage agreement was calculated among the 6
udges.

alidity
Consensual validity was estimated by evaluating agreement

ith predefined scale rankings by 63 dysphagia clinicians
speech-language pathologists). Clinicians were recruited from
specialized dysphagia listserve on the Internet. A posting on

he listserve requested that interested clinicians respond to a
urvey about a scale that rates the severity of dysphagia. Those
ho responded by e-mail were sent the scale and asked to
rovide the appropriate ratings. Each clinician was provided
ith basal (level 1) and ceiling (level 7) scores and asked to

ank the intervening scale items. Agreement with predefined
OIS ratings by the authors was calculated, and Kendall’s
oncordance was computed.

Criterion validity was evaluated from data gathered on a
ample of 302 consecutive stroke patients who were admitted
o an acute tertiary care hospital and followed up for 6 months
table 1). Inclusion criterion for this study mandated that pa-
ients were seen within 7 days of symptom onset. All patients
ad a clinical diagnosis of stroke confirmed by an attending
troke neurologist according to the World Health Organiza-
ion’s definition of stroke,14 and all patients had clinical indi-
ations for the presence of dysphagia as judged by a qualified
peech-language pathologist. Initially, patients underwent a
aseline assessment that included demographic characteristics,
omorbidities, premorbid functioning, clinical stroke syn-
rome, stroke pathology, and computed tomography and mag-
etic resonance imaging brain scan results. The Modified
ankin Scale (MRS) was used to measure stroke severity and
andicap.15 This scale includes reference to symptoms, depen-
ency, and lifestyle limitations subsequent to stroke. The Mod-
fied Barthel Index (MBI) was used to evaluate activities of
aily living (ADLs).16 This commonly used scale is often
onsidered as a functional interpretation of disability or depen-
ency in the ADLs. Finally, the Mann Assessment of Swal-
owing Ability (MASA)6 was used to evaluate swallowing

2 Acute Stroke Patients

Initial FOIS Ratings*

4 5 6 7

16�14.00 67.38�14.80 55�19.6 68.22�8.30

69 54 80 56
31 46 20 44

5 3 0 0
24 8 1 4
25 14 3 3
6 1 1 0
1 0 0 2

56 23 4 7
3 1 1 0
3 1 0 2

11.1 12.3 13.8 15.4
3.2 2.9 2.8 2.4

165.4 170.6 172.0 179.0

dard deviation.
ission.
of 30

69.
unction clinically. This procedure is a psychometrically vali-

Arch Phys Med Rehabil Vol 86, August 2005
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A

ated clinical evaluation of dysphagia characteristics. Indepen-
ent of these clinical protocols, the type, amount, and method
f oral food and liquid intake were assessed from direct patient
bservation or patient or caregiver report. These oral intake
ssessments were prospectively entered in the study database
or later analysis. Finally, videofluoroscopic swallowing as-
essment was completed. All assessments were completed
ithin 72 hours of admission into a dedicated stroke unit.
An assessor who was blinded to the clinical and instrumental

wallowing examinations reviewed the database and applied
OIS ratings to the oral intake assessments obtained from this
ample of stroke patients at different time points. Chi-square
nd Cramer’s V (dichotomized data) or � (multiple category
ata) correlation analyses were completed to study the potential
ssociations between the FOIS scores and the measures of
troke severity, functional daily activities, and swallowing abil-
ty. Data from these protocols were dichotomized, and FOIS
cores were compared with established criteria (ie, MRS score
3, MBI score �15, MASA score �170). These analyses
ere completed for data obtained on admission to a stroke unit

nd again 1 month later.
Cross-validation was estimated by comparing FOIS scores to

ichotomized dysphagia and aspiration ratings and categoric
ysphagia and aspiration severity ratings derived from video-
uoroscopic studies of swallowing function.1 These compari-
ons were completed only for data obtained on initial admis-
ion to the stroke unit.

ensitivity to Change
To evaluate whether the FOIS was clinically sensitive to

hange in oral intake, the scale was applied to dietary infor-
ation of 302 acute stroke patients at 3 time points: on admis-

ion to the stroke unit, at 1 month postonset, and at 6 months
ostonset. A blinded assessor completed FOIS ratings. Subse-
uently, the distribution of FOIS ratings was plotted to evaluate
hange over time in functional oral intake in this cohort of
troke patients.

RESULTS

nterrater Reliability
Agreement between paired judges ranged from 85% to 95%.

erfect agreement was observed across all judges on 85% of all
atient records. Rank correlations ranged between .98 and .99.
verage � values ranged from .86 to .91.

onsensual Validity
Agreement with the predefined scale scores ranged from

1% to 98%. The Kendall concordance was .90.

Table 2: Chi-Square and Cramer’s V Correlations Between the
FOIS Scale and the MRS, MBI, and MASA Scores Taken Within 72

Hours of Admission to Stroke Unit and at 1 Month Poststroke

Test �2 P
Cramer’s V
Correlation

Admission
MRS 28.6 �.001 .31
MBI 30.9 �.001 .32
MASA 33.8 �.001 .53

One month poststroke
MRS 64.9 �.001 .49
MBI 64.6 �.001 .49
a
t

MASA 60.7 �.001 .76

rch Phys Med Rehabil Vol 86, August 2005
riterion Validity
All stroke measures (MRS, MBI, MASA) were significantly

ssociated with the FOIS score on admission to a stroke unit
nd at 1 month poststroke (table 2). The strongest association
t both time points was between the FOIS and the MASA, a
ool reflecting swallowing ability based on clinical examina-
ion. Strength of association increased for all measures between
dmission and 1 month.

ross Validation
The FOIS was significantly associated with presence of both

ysphagia and aspiration identified from videofluoroscopic ex-
mination of swallowing function. FOIS ratings were signifi-
antly associated with dysphagia severity but not aspiration
everity (table 3).

ensitivity to Change
Figure 1 shows the change in FOIS score distributions on

dmission to a stroke unit and at 1 month and 6 months
oststroke. This figure shows the sensitivity to change in a
roup of acute stroke patients who would be expected to show
ubstantial change in oral intake of food and liquid.

DISCUSSION
Collectively, these data indicate adequate interrater reliabil-

ty in addition to adequate consensual and criterion validity and
ross-validation with other swallowing measures. The FOIS
as been shown to reflect change in oral intake of food and
iquid over time in a cohort of acute stroke patients who were
xpected to have improved oral intake. These preliminary
tudies indicate that the FOIS may be an appropriate tool to
linically document change in functional oral intake of food

ig 1. Change in the distribution of FOIS ratings obtained from 302

Table 3: Chi-Square and Cramer’s V (dichotomous) Correlations
(Continuous Data) Between the FOIS and Dysphagia or Aspiration

Presence or Severity

Test: Admission �2 P Correlation

Dysphagia presence (�/�) 12.97 .011 .26
Aspiration presence (�/�) 30.17 �.001 .40
Dysphagia severity 56.48 �.001 .54
Aspiration severity 17.07 NS .30

OTE. Dysphagia and aspiration ratings were obtained from video-
uoroscopic swallowing studies obtained within 72 hours of admis-
ion to the stroke unit.
bbreviation: NS, not significant.
cute stroke patients at initial assessment (within 72h of admission
o stroke unit), 1 month postonset, and 6 months postonset.
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nd liquid in stroke patients. In addition, this tool may serve to
ocument change in functional oral intake of food and liquid in
rospective studies of stroke-related dysphagia and to evaluate
otential associations between this functional outcome measure
nd other indices of stroke recovery.

Interrater reliability was high for the FOIS in the absence of
pecific training for raters. Raters did, however, have clinical
xperience in the management of dysphagia in adult patients.
ollectively, these observations suggest that the FOIS is a

obust tool that may be used without training by clinicians with
background in adult dysphagia management.
Consensual validity was high for the FOIS. Raters typically

greed with the scale ratings predefined by the authors. This
esult reflects a high degree of agreement with the progression
f items across the 7 levels of the FOIS.
Associations between the FOIS and the MRS, MBI, and
ASA were significant on admission to the stroke unit, with
oderate to low correlations that reflect the strength of these

ssociations. At 1 month postonset, these associations were
tronger in all cases. These stronger associations may have
esulted from adjusted diet levels based on further evaluation or
herapy; from reduction in stroke morbidity as reflected in the

RS, MBI, and MASA; or from a change in combined
actors. Dysphagia characteristics tend to show significant
mprovement by 1-month poststroke.4 These changes may
e related to overall improvement in health and functional
tatus and thus all outcome tools show change in the same
irection. Associations between the FOIS and the MASA
ere the strongest at both assessment points. These associ-

tions were expected, because the MASA measures swallow
unction and the FOIS measures the functional outcome of
wallow function– oral intake.

The FOIS appears to be sensitive to change in oral intake of
ood and liquid over time in acute stroke patients. This attribute
s essential when documenting functional oral intake of food or
iquid in any patient group that is expected to change over time.
ccurate documentation of change is important in understand-

ng spontaneous resolution of deficits in the context of overall
troke recovery or for detailing improvement associated with
ehabilitation efforts. Change in swallowing performance has
een documented by the MASA procedure.7 Combined with
OIS information on functional oral intake as a consequence of
wallowing performance, these 2 scales offer clinicians and
esearchers a standard approach to document swallowing abil-
ty and subsequent changes in functional oral intake.

We recognize that oral intake patterns may be affected by
arious sources. Dysphagic patients will self-select foods and
iquids depending on a range of factors. Such factors could
nclude—but are not necessarily limited to—taste, flavor, aes-
hetics, personal likes and dislikes, and ease of swallowing.
lternatively, clinicians (physicians, speech pathologists, oth-

rs) may determine specific diet levels based on perceptions of
afety and/or efficiency of eating. In this study, FOIS scores
ere determined independently of swallowing evaluations, and
e did not consider whether the diet level was selected by

he patient or by the clinician. The key factor in assigning
OIS scores was the patient’s daily level of functional oral

ntake.
Most existing outcome scales that reference swallowing and

ating activities have very poor psychometric characteristics.
or example, the Functional Outcome Swallowing Scale for
taging Oropharyngeal Dysphagia13 has not shown reliability,
alidity, or sensitivity to change over time. The score for this
rotocol is based on identification of clinical symptoms. An-
ther scale, the Dysphagia Outcome and Severity Scale,12
eports interrater and intrarater reliability for 4 raters but no
alidity data or any information on sensitivity to change over
ime. This scale also requires that a videofluoroscopic swal-
owing study be completed for scoring purposes.

From a different perspective, general outcome scales like the
ational Outcomes Measurement System11 or the Therapy
utcome Measures10 reference swallowing ability or func-

ional oral intake as part of a more comprehensive outcome
cale for communication, cognition, or swallow performances.
hese scales have been shown to be sensitive to change over

ime in various populations, but neither has demonstrated reli-
bility or validity. Finally, disease-specific outcome scales
eem to present the best psychometric data. Examples include
he Performance Status Scale for Head and Neck Cancer Pa-
ients8 and the Amyotrophic Lateral Sclerosis Severity Scale.9

oth have demonstrated reliability and sensitivity to change.
Conversely, the FOIS had reliability among raters and strong

alidity characteristics. Additionally, this tool showed sensitiv-
ty to change in functional oral intake in a group of stroke
atients who were expected to improve over time. These
trengths support the FOIS as an appropriate tool to document
urrent functional oral intake and change in oral intake over
ime in stroke patients.

Although the FOIS shows strong associations to stroke se-
erity, handicap, and swallowing performance scales, addi-
ional information on the consequences of reduced functional
ral intake should be obtained. Specifically, it seems appropri-
te to evaluate FOIS ratings against factors such as nutritional
tatus and quality of life. Future assessment of the FOIS should
nclude these aspects of functional impairment after stroke.
uch comparisons will help clinicians and investigators to
nderstand better the consequences of reduced oral intake of
ood and liquids and the effect of change in functional oral
ntake on other aspects of patient wellness.

CONCLUSIONS
The FOIS is an ordinal scale that reflects the functional oral

ntake of patients with dysphagia. Results of this study indicate
hat the FOIS is robust in terms of interrater reliability and
onsensual validity. Compared with standard clinical measures
f stroke outcome, the FOIS shows strong criterion validity and
ross-validation. Finally, in a cohort of acute stroke patients,
he FOIS showed an expected increase in functional oral intake
ver a 6-month recovery period. Collectively, the results of our
tudy suggest that the FOIS may be a useful tool with which to
ocument clinical change and may be appropriate as an inde-
endent measure of functional oral intake in prospective stud-
es of stroke-related dysphagia.

Acknowledgment: We acknowledge the contributions to data
nalysis of Julia Pizzi, MA, Research Associate at the Royal Perth
ospital, Perth, Western Australia.

APPENDIX 1: FOIS ITEMS
Level 1: Nothing by mouth.

Level 2: Tube dependent with minimal attempts of food or
iquid.

Level 3: Tube dependent with consistent oral intake of food
r liquid.
Level 4: Total oral diet of a single consistency.
Level 5: Total oral diet with multiple consistencies, but

equiring special preparation or compensations.
Level 6: Total oral diet with multiple consistencies without

pecial preparation, but with specific food limitations.

Level 7: Total oral diet with no restrictions.

Arch Phys Med Rehabil Vol 86, August 2005
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