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Abstract

OBJECTIVES: Improving function is an important outcome of postacute care in skilled nursing 

facilities (SNFs), but cognitive impairment can limit a resident’s ability to improve during a 

postacute care stay. Our objective was to examine the association between residents’ cognitive 

status on admission and change in self-care and mobility during a Medicare-covered SNF stay.

DESIGN: Retrospective analysis of Medicare beneficiaries who had a new SNF stay between 

January and June 2017.

SETTING: SNFs in the United States.

PARTICIPANTS: Newly admitted residents with Medicare-covered SNF stays between January 

and June 2017 (n = 246 395).

MEASUREMENTS: Residents’ self-care and mobility at SNF admission and discharge were 

determined using items from Section GG (eating, oral hygiene, toileting hygiene, sit to lying, lying 

to sitting, sit to stand, chair/bed transfer, and toilet transfer) of the Minimum Data Set. Residents 

were classified as cognitively intact, mildly impaired, moderately impaired, or severely impaired, 

according to the Cognitive Function Scale. Multivariable regression models controlling for 

residents’ demographic and clinical characteristics and SNF fixed effects were used to identify 

residents whose discharge scores for self-care and mobility were better or the same as expected 

according to their cognitive status on admission.

RESULTS: Residents who were cognitively impaired on admission had lower functional status on 

admission and were less likely to improve in self-care and mobility compared with residents who 

were cognitively intact. Approximately 63% of residents who were cognitively intact had 
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discharge scores for self-care and mobility that were better or the same as expected compared with 

45% of residents with severe cognitive impairment.

CONCLUSIONS: Cognitive impairment is associated with poorer self-care and mobility function 

among SNF residents. These findings have important implications for clinicians, who may need 

additional support when caring for residents with cognitive impairment to make the same 

improvements in functional status as residents who are cognitively intact.
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Skilled nursing facilities (SNFs) are the most common site for postacute care (PAC) among 

Medicare beneficiaries,1 accounting for nearly 50% of Medicare’s PAC spending in 2015.2 

Older adults with cognitive impairment are commonly discharged to an SNF for PAC.3–5 

Improving residents’ functional status is an important outcome of PAC, but cognitive 

impairment can limit a resident’s ability to regain function.6,7

The Resident Assessment Instrument Minimum Data Set (MDS) is used to evaluate nursing 

home (NH) residents’ functional status, health, and treatment needs, and to develop person-

specific care plans. MDS data are also used to derive publicly reported quality measures 

(QMs). New self-care and mobility items were added to the MDS by the Centers for 

Medicare & Medicaid Services in October 20168 so that functional measures can be 

comparable across different PAC settings. These new items will be used to calculate QMs 

for change in self-care and mobility during a SNF stay and level of functioning for self-care 

and mobility at SNF discharge.9 Public reporting of these QMs will begin in 2020, and SNFs 

will be financially responsible for their performance on these measures as part of the SNF 

Quality Reporting Program.9

The impact of cognitive impairment on the improvement of functional status was studied in 

PAC settings.6,7,10,11 However, most studies used functional status measures not included in 

the MDS.7,10 Furthermore, no studies examined how SNF residents with cognitive 

impairment perform on the new self-care and mobility MDS items. Our objective was to 

examine changes in SNF residents’ self-care and mobility using the new MDS items and to 

identify differences according to cognitive status at admission.

METHODS

The analytic sample includes Medicare Part A beneficiaries who had a Prospective Payment 

System (PPS) stay between January 1, 2017, and June 30, 2017, but had not been in a NH in 

2016. Following the technical documentation for calculating the new QMs,12 we excluded 

residents who (1) had incomplete information on any independent variables, (2) had 

different Medicare stay and facility entry dates, (3) were in the NH less than 3 days; (4) were 

younger than 21 years, (5) did not receive any physical or occupational therapy, (6) were 

comatose, (7) were discharged to hospice or died, or (8) had an unplanned discharge. The 

final analytic sample included 246,395 SNF PPS stays.
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Self-care and mobility measures

Measures for self-care and mobility came from Section GG of the MDS 3.0 v1.14.1. 

Detailed information for how the Section GG items are to be completed is provided in the 

MDS Resident Assessment Instrument Manual.13 The self-care measures included eating, 

oral hygiene, and toileting hygiene. The mobility measures included moving from a sitting 

to lying position, moving from a lying to a sitting position, sit to stand, chair/bed- to-chair 

transfer, and toilet transfer. These items are scored on a scale of 1 (dependent: helper does 

all of the effort) to 6 (independent: resident completes the activity independently with no 

assistance from a helper). We calculated composite measures for self-care and mobility by 

summing the individual items.

Classifying cognitive status

The MDS v.3.0 includes performance-based and staff observation measures for cognitive 

functioning. The Cognitive Function Scale is a validated measure that integrates information 

from the Brief Interview of Mental Status14,15 and Cognitive Performance Scale16 to classify 

residents as cognitively intact, mildly impaired, moderately impaired, or severely impaired.
17

Improvement in self-care and mobility

We calculated improvement by subtracting residents’ admission score from their discharge 

score. We calculated change scores for the individual items and the composite measures. The 

outcome of interest was the percentage of residents who improved or stayed the same.

Expected self-care and mobility

Residents’ expected discharge scores for self-care and mobility were calculated following 

the technical documentation developed by RTI International.12 We used a linear 

multivariable regression model that included NH fixed effects and controlled for a variety of 

resident-level variables: age, admission self-care and mobility function scores as linear and 

squared terms, and measures that may impact residents’ self-care and mobility (see next 

section on independent variables). Next, we subtracted the observed discharge scores from 

the expected discharge scores, and created a dichotomous variable to identify residents 

whose scores at discharge were the same or higher than expected. The outcome of interest 

was the percentage of residents whose scores at discharge were the same or higher than 

expected.

Independent variables

Independent variables were assessed using the MDS and were chosen based on the 

covariates that will be in the risk adjustment process for the QMs.12 Age at admission was 

categorized as younger than 65, 65 to 74 (reference), 75 to 84, 85 to 90, and 90 years and 

older. We also included admission diagnoses including stroke, cancer, Alzheimer’s disease/

dementia, hip or other fracture, multiple sclerosis, Huntington’s disease, Parkinson’s 

disease, psychiatric mood disorder (depression, manic depression, psychotic disorder, or 

schizophrenia), coronary artery disease, diabetes, and infections. Measures of 

communication included residents’ ability to make themselves understood and to understand 
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others. A resident was considered continent (urinary and bowel) if they were always 

continent according to Section H. We included indicators if a resident had any stage 2 or 3 

pressure ulcers present and if a resident had a history of falls in the last 6 months.

Statistical analyses

We used analysis of variance (ANOVA) to assess differences according to cognitive status at 

admission for three measures of functional status: average admission and discharge scores; 

percentage of residents who improved or stayed the same from admission to discharge; and 

percentage of residents whose observed discharge score was higher or the same as their 

expected score as calculated by the multivariate regression models. Next, we used t tests to 

compare these outcomes between successive levels of cognitive impairment (intact to mild, 

mild to moderate, and moderate to severe). A p-value < .001 was considered statistically 

significant. All analyses were completed using SAS v.9.4 and Stata 14.0 software. The study 

was reviewed and approved by the Brown University institutional review board.

RESULTS

The average length of stay was 24 days, and most residents were between 65 and 84 years of 

age (Supporting Information Table S1). Overall, 68% of residents had no cognitive 

impairment at admission, 18.3% had mild impairment, 11.8% had moderate impairment, and 

1.7% had severe impairment. About 20% of the sample had a fracture, 30% had diabetes, 

and 27% had psychiatric mood disorders. Almost half of the sample experienced some 

urinary incontinence, and half had fallen in the last 6 months.

Figure 1 displays the individual items for self-care and mobility at admission and discharge 

according to cognitive status at admission. ANOVA tests showed significant differences in 

admission and discharge scores for all items according to cognitive status. Residents with 

severe cognitive impairment had functional status scores that were 2 points lower than those 

who were cognitively intact. The discharge scores for residents with severe cognitive 

impairment were less than 1 point higher than the admission scores, compared with 2 points 

higher for residents who were cognitively intact.

A total of 97% of residents who were cognitively intact improved in the mobility composite 

score compared with 95%, 92%, and 87% for residents with mild, moderate, and severe 

cognitive impairment, respectively (Table 1). ANOVA results showed significant differences 

in the percentage of residents that improved or maintained the same level of function 

according to cognitive status. No statistically significant differences were found between 

residents with moderate and severe cognitive impairment for eating and toileting hygiene 

items.

There were significant differences according to cognitive status in the percentage of 

residents whose observed discharge score met or exceed their expected score (Table 2). Over 

60% of residents who were cognitively intact at admission had observed discharge scores for 

each self-care and mobility item that met or exceeded the expected scores compared with 

less than 50% of residents with severe cognitive impairment. In total, 79% of residents who 

were cognitively intact had an observed discharge score that met or exceeded the expected 
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score compared with 64%, 54%, and 50% of residents with mild, moderate, and severe 

cognitive impairment, respectively. There were significant differences for all mobility items 

in the percentage of residents whose observed discharge score met or exceeded their 

expected score between residents with mild and moderate cognitive impairment. The only 

significant differences between the moderate and severe impairment groups were for the 

composite mobility score and for toilet transfer.

DISCUSSION

Our objective was to examine changes in SNF residents’ self-care and mobility according to 

cognitive status at admission. The percentage of residents whose observed self-care and 

mobility scores improved or stayed the same and who had discharge scores that were the 

same or higher than expected were substantially lower for residents with cognitive 

impairment of any severity. The greatest differences were between residents who were 

cognitively intact and those who were severely impaired. It is not surprising that residents 

with cognitive impairment showed less improvement in self-care and mobility, but the large 

magnitude of these differences make our findings important.

Our findings have several clinical implications for the rehabilitation of SNF residents with 

cognitive impairment. We found that nearly 85% of residents with moderate or severe 

cognitive impairment improved or stayed the same in self-care and mobility during a SNF 

stay, compared with 95% for residents with no cognitive improvement. The difference 

between cognitive impairment is consistent with Barnes et al, who found higher cognitive 

function on admission was associated with large gains in functional status.10 Overall, the 

proportion improving or maintaining functional status is higher compared with Wysocki et 

al, who found 60% of short-stay residents who improved in activities of daily living,6 but 

this is likely due to the inclusion of maintaining functional status in our measure. Our study 

provides evidence that individuals with cognitive impairment can regain function during a 

SNF stay. However, our analyses revealed that only 50% of residents with moderate or 

severe impairment had self-care and mobility scores at discharge that were equal to or higher 

than expected. This indicates that residents with cognitive impairment may require more 

intense therapy before meaningful gains in function are observed.10 The rehabilitation of 

individuals with cognitive impairment can be complicated by behavioral, neuropsychiatric, 

and cognitive symptoms commonly associated with dementia.18–20 Consequently, therapists 

may have to use novel strategies and make specific accommodations for the rehabilitation 

services to be most effective.19,21–23

Starting in 2020, SNFs will be required to report publicly the QMs based on these new 

items. We identified that residents with significant cognitive impairment performed 

significantly worse on these outcomes than residents with moderate cognitive impairment. 

This is important because the QM technical documentation combines residents classified as 

moderately and severely impaired into a single impairment category. Thus the QMs may not 

adequately account for the potentially higher risk of worse functional outcomes for residents 

with severe cognitive impairment. A consequence is NHs that admit a high percentage of 

residents with severe cognitive impairment may be unfairly penalized on these QMs.
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This study relies on administrative data and is therefore subject to the limitations therein.24 

As an additional limitation, we were not able to include the full list of Section GG items (ie, 

showering, upper and lower body dressing, putting on/taking off footwear, walking on an 

uneven surface, walking up/down steps, and picking up an object) or adjust for the full set of 

covariates in the technical documentation (ie, NH residents with dementia can have 

substantial difficulty dressing themselves without assistance25 and cognitive impairment 

contributes to slow gait26 and poor balance).27 This makes it likely that SNF residents with 

moderate or severe cognitive impairment will have worse performance on the additional 

items than residents who are cognitively intact. Consequently, differences in the composite 

measures may be even larger than what we detected using the limited item set. Lastly, this 

study classifies improvement as any discharge score higher than the admission score; 

however, it will be important to establish a minimally clinically important difference for 

these items to better inform clinical practice.

In conclusion, this study provides an initial summary of the new functional status items and 

how cognitive impairment impacts functional improvement during a SNF stay. Residents 

with higher cognitive impairment exhibited less improvement on all items compared with 

residents who were cognitively intact on admission. Our findings have implications for 

clinicians because SNF residents with cognitive impairment may need additional support 

and more intensive rehabilitation to make the same functional gains as residents who are 

cognitively intact.
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Figure 1. 
Average observed self-care and mobility scores on admission and discharge, by cognitive 

status at admission Scores ranged from 1 (dependent) to 6 (independent). Means for each 

item were compared across groups of the Cognitive Function Scale and were significantly 

different as determined by analysis of variance for all items (p < .001).
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Table 1

Percentage of residents whose observed self-care and mobility performance improved or stayed the same 

between admission and discharge
a

Mean (SD) Intact Mild Moderate Severe

Self-Care items

Eating 95.9 92.7
b

88.5
c 86.8

Oral hygiene 95.8 96.7
b

88.7
c

86.6
c

Toileting hygiene 96.9 95.0
b

92.7
c 92.0

Composite self-care score 95.5 92.1
b

87.2
c

84.3
d

Mobility items

Sit to lying 97.4 95.7
b

93.5
c

91.1
d

Lying to sitting 97.4 95.7
b

93.5
c

90.8
d

Sit to stand 98.0 96.5
b

94.1
c

91.8
d

Chair/Bed-to-chair transfer 98.1 96.7
b

94.4
c

92.6
d

Toilet transfer 97.8 96.3
b

94.1
c

92.5
d

Composite mobility score 97.0 94.8
b

91.5
c

87.6
d

a
By cognitive status at admission (N = 246,395).

b
p < .001 for mild cognitive impairment (ref.: intact).

c
p < .001 for moderate cognitive impairment (ref.: mild).

d
p < .001 for severe cognitive impairment (ref.: moderate).

Notes: Means of the percentage of residents whose observed score improved or stayed the same from admission to discharge for each item were 
compared across groups of Cognitive Function Scale (CFS) and were significantly different as determined by analysis of variance for all items (p 
< .001). The t tests were used to compare means of items between groups of CFS.
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Table 2

Percentage of residents whose observed self-care and mobility scores at discharge are the same or higher than 

their expected discharge score
a

Mean (SD) Intact Mild Moderate Severe

Self-care items

Eating 78.8 64.3
b

54.0
c

50.0
d

Oral hygiene 72.9 58.8
b

53.2
c

45.7
d

Toileting hygiene 63.9 52.8
b

46.9
c

41.2
d

Composite self-care 63.3 55.8
b

51.0
c

45.4
d

Mobility items

Sit to lying 66.1 57.5
b

47.9
c 45.5

Lying to sitting 66.0 57.3
b

47.8
c 45.4

Sit to stand 62.5 52.5
b

46.7
c 45.0

Chair/Bed-to-chair transfer 60.9 51.4
b

47.3
c 45.4

Toilet transfer 60.2 51.3
b

48.3
c

44.6
d

Composite mobility 62.3 53.9
b

48.5
c

44.6
d

a
By cognitive status at admission (N = 246,395).

b
p < .001 for severe cognitive impairment (ref.: moderate).

c
p < .001 for moderate cognitive impairment (ref.: mild).

d
p < .001 for mild cognitive impairment (ref.: intact).

Notes: Means of the percentage of residents whose observed scores were the same Cognitive Function Scale (CFS)or higher than expected scores 
for all items were compared across groups of who were significantly different for all items as determined by analysis of variance (p < .001). The t 
tests were used to compare means of items between groups of CFS.
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