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Abstract

Nursing and healthcare-associated pneumonia (NHCAP) is associated with

decreased physical function. We investigated the functional outcomes at

1 year after hospital discharge in patients with COVID-19 pneumonia. Functional

decline rates for calculating the Barthel Index at the time of hospital discharge

and at 1 year after hospital discharge were significantly higher in the

NHCAP group than the community-acquired pneumonia group (at hospital

discharge, 54.0% vs. 31.2%, respectively, p < 0.0001; 1 year follow-up, 37.9%

vs. 8.6%, respectively, p < 0.0001). It is necessary to consider early rehabilitation,

and treatment depending on the presence or absence of applicable criteria for

NHCAP.
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1 | INTRODUCTION

Pneumonia remains a significant cause of morbidity and death

worldwide despite the availability of potent antibiotic therapies. For

the management of pneumonia in elderly patients, nursing home

residents, and disabled persons, the Japan Respiratory Society (JRS)

guidelines defined a new pneumonia category as nursing and

healthcare-associated pneumonia (NHCAP) separate from

community-acquired pneumonia (CAP).1 Rates of intensive care unit

(ICU) stay or in-hospital mortality were significantly higher in patients

with NHCAP than those with CAP.2–4

In countries with aging populations or with a large number of

elderly persons, physicians should emphasize activities of daily

living (ADL) function rather than mortality as a prognostic

assessment. Functional decline during or after hospitalization is

associated with adverse health outcomes, prolonged hospital stays

due to more frequent occurrences of hospital complications, and

more frequent episodes of early hospital admission.5–9 Our

previous study that focused on physical outcomes after hospital

discharge in patients with pneumonia demonstrated that rates of

decline in ADL function were significantly higher in NHCAP

patients than CAP patients.10

The novel severe acute respiratory syndrome coronavirus

2 (SARS-CoV-2) causes frequent outbreaks in facilities, such as wel-

fare facilities for persons with disabilities and long-term care health

facilities, that meet the criteria for NHCAP. In this study, we investi-

gated the deterioration of physical function in NHCAP patients and

compared it with CAP patients.
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2 | PATIENTS AND METHODS

2.1 | Study populations

The present study was conducted at five institutions (Kansai Medical

University Hospital, Kansai Medical University Medical Center, Kansai

Medical University Kori Hospital, Kansai Medical University Kuzuha

Hospital, and Kansai Medical University Temmabashi General Clinic)

between February 2020 and June 2021. COVID-19 was diagnosed

with positive reverse transcription polymerase chain reaction results

from sputum or nasopharyngeal swab specimens in accordance with

the protocol recommended by the National Institute of Infectious Dis-

eases, Japan.

NHCAP was defined as pneumonia acquired in the community

with one or more of the following risk factors1: Group

(A) pneumonia diagnosed in a resident of an extended care facility,

long-term care health facility, or psychiatric hospital; Group

(B) pneumonia diagnosed in a person who had been discharged from

a hospital within the preceding 90 days; Group (C) pneumonia diag-

nosed in an elderly or disabled person who is receiving nursing care

with an Eastern Cooperative Oncology Group performance status

(PS) of 3 or 4; and Group (D) pneumonia diagnosed in a person

who is receiving regular endovascular treatment as an outpatient

(dialysis, antibiotic therapy, chemotherapy, and immunosuppressant

therapy). During the study period, 840 patients with COVID-19

pneumonia were recognized. Of these, we finally enrolled 124 hospi-

talized patients with NHCAP and 314 hospitalized patients with

CAP that we could follow-up for 1 year. Informed consent was

obtained from all patients, and the study protocol was approved by

the Ethics Committee of Kansai Medical University (approval num-

ber 2020319).

2.2 | Evaluation of functional outcomes

The ADL assessment for calculating the Barthel Index consisted of the

following 10 indices: feeding; bathing; grooming; dressing; bowels;

bladder; toilet use; transfers; morbidity; and stairs. In the present

study, we calculated the difference in ADL scores between baseline

(1 week before admission), at hospital discharge, and 1 year after dis-

charge from our hospitals. The difference was categorized into two

groups: declined (≥1) and not declined (0). Of the pneumonia cases,

we excluded bedridden cases because these patients were not able to

change their ADL score between before and after admission to

hospital.

2.3 | Statistical analysis

Statistical analysis was performed using Stat View version 5.0.

(SAS Institute Inc, Cary, NC, USA). The incidence of clinical findings

was analyzed using Fisher’s Exact test. Continuous variables were

compared using the Student’s t test when variables were normally

distributed, and the Mann–Whitney U test was used when variables

were non-normally distributed.

3 | RESULTS

3.1 | Functional decline in the CAP group and
NHCAP group

Patients with NHCAP were significantly older than those with CAP

(73 vs. 80 years old, p < 0.0001), but the male/female ratio did not

differ between the two groups (Table 1). The incidences of some co-

morbid illnesses were significantly higher in patients with NHCAP

than those with CAP. Functional decline rates for calculating the

Barthel Index at the time of hospital discharge and at 1 year

after hospital discharge were significantly higher in the NHCAP group

than the CAP group (at hospital discharge, 31.2% vs. 54.0%, respec-

tively, p < 0.0001; 1 year follow-up, 8.6% vs. 37.9%, respectively,

p < 0.0001). Of 67 NHCAP patients who declined in physical function

at the time of hospital discharge, 47 patients (70.1%) still showed

functional decline at 1 year later.

3.2 | Functional decline in different NHCAP
groups

Functional decline rates at 1 year after hospital discharge were higher

in Group A (44.1%) and Group C (44.1%) than in Group D (33.3%), but

these differences were not statistically significant (Table 2). Of

36 patients with poor PS in Group C who showed a decline in physical

function at the time of hospital discharge, 30 patients (83.3%) still

showed functional decline at 1 year later.

4 | DISCUSSION

Several studies demonstrated that early physiotherapy may prevent

decline in ADL in elderly patients with pneumonia.11–13 Yagi et al

assessed the effect of early rehabilitation on improving ADL in elderly

patients with aspiration pneumonia.11 They showed that the early

rehabilitation group exhibited significant improvement in ADL

(OR 1.57, 95% CI 1.50–1.64, p < 0.001). Kim et al examined whether

physical therapy for hospitalized older adults is associated with func-

tional changes and early hospital readmission rate.12 Hospital-based

physical therapy had benefits in reducing the 30-day hospital readmis-

sion rate of acutely ill older adults with CAP and declining physical

function. Chigira et al also demonstrated the early physiotherapy may

shorten the intensive care unit admission period and prevent decline

in ADL in elderly patients.13 In our hospitals, patients with pneumonia

usually took part in some form of physical rehabilitation program

administered by physicians or physical therapists within 7 days after

hospitalization. However, this program was not able to be applied for

early rehabilitation in the COVID-19 ward. Thus, an early physical
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T AB L E 1 Clinical characteristics and outcomes of patients with COVID-19 pneumonia between the community-acquired pneumonia group
and the nursing and healthcare-associated pneumonia group

Variables Community-acquired pneumonia Nursing and healthcare-associated pneumonia p value

No. of patients 314 124

Median age (IQR), years 68 (73–78) 80 (72–84) <0.0001

No. of males/females 208/106 73/51 0.1522

No. (%) of patients with comorbid illnesses

Diabetes mellitus 88 (28.0) 31 (25.0) 0.5530

Chronic lung disease 51 (16.2) 19 (15.3) 0.8855

Chronic heart disease 27 (8.6) 26 (21.0) 0.0009

Neoplastic disease 21 (6.7) 19 (15.3) 0.0089

Cerebrovascular disease 21 (6.7) 24 (19.4) 0.0002

Chronic renal disease 14 (4.59) 23 (18.5) <0.0001

Chronic liver disease 10 (3.2) 7 (5.6) 0.2719

Autoimmune disease 11 (3.5) 4 (3.2) >0.9999

No. (%) of patients with deterioration of physical activity

At hospital discharge 98 (31.2) 67 (54.0) <0.0001

At 1 year after hospital discharge 27 (8.6) 47 (37.9) <0.0001

Barthel index (average)

Before admission to hospitals 94 58 <0.0001

At hospital discharge 38 24 <0.0001

At 1 year after hospital discharge 77 36 <0.0001

No. (%) of patients with in-hospital mortality 14 (4.5) 31 (25.0) <0.0001

Note: Continuous values are presented as medians and interquartile ranges (IQRs) and categorical/binary values as counts and percentages.

T AB L E 2 Clinical characteristics and outcomes of patients with COVID-19 pneumonia divided by different nursing and healthcare-associated
groupsa

Variables Group A Group B Group C Group D

No. of patients 59 4 68 33

Median age (IQR), years 81 (73–85) 76 (71–80) 82 (76–86) 76 (70–82)

No. of males/females 33/26 4/0 33/35 21/12

No. (%) of patients with comorbid illnesses

Diabetes mellitus 11 (18.6) 3 13 (19.1) 12 (36.4)

Chronic lung disease 9 (15.3) 1 12 (17.6) 4 (12.1)

Chronic heart disease 13 (22.0) 2 14 (20.6) 8 (24.2)

Neoplastic disease 1 (1.7) 1 4 (5.9) 14 (42.4)

Cerebrovascular disease 9 (15.3) 2 16 (23.5) 4 (12.1)

Chronic renal disease 3 (5.1) 0 3 (4.4) 19 (57.6)

Chronic liver disease 3 (5.1) 0 4 (5.9) 2 (6.1)

Autoimmune disease 2 (3.4) 0 4 (5.9) 0

No. (%) of patients with deterioration of physical activity

At hospital discharge 38 (64.4) 1 36 (52.9) 18 (54.5)

At 1 year after hospital discharge 26 (44.1) 1 30 (44.1) 11 (33.3)

Barthel index (average)

Before admission to hospitals 50 80 44 76

At hospital discharge 16 40 11 42

At 1 year after hospital discharge 28 40 18 61

No. (%) of patients with in-hospital mortality 10 (16.9) 1 18 (26.5) 9 (27.3)

Note: Continuous values are presented as medians and interquartile ranges (IQRs) and categorical/binary values as counts and percentages.
aIncluding overlapping cases.
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rehabilitation program was developed in our hospitals from June

2021.

In April 2021, vaccination against SARS-CoV-2 was started in

elderly people, and infection has subsequently shifted from elderly

people to younger age groups in Japan. Because the number of

severely ill patients and deaths due to COVID-19 in elderly persons

were markedly reduced, giving priority for SARS-CoV-2 vaccination to

elderly people and people with comorbid illnesses was thought to be

reasonable. However, it has not been evaluated whether SARS-CoV-2

vaccination improves functional decline or whether SARS-CoV-2 vac-

cination maintains physical activity after COVID-19 pneumonia.

Our study had several limitations. Our study was performed

before the SARS-CoV-2 vaccination period. From June 2021, the fifth

wave of COVID-19 began with a new lineage of SARS-CoV-2, the

Delta variant, which spread rapidly throughout Japan. To clarify the

effect of vaccination in relation to physical activity, a comparative

study between vaccinated patients and non-vaccinated patients with

the Delta variant group is needed. Cognitive impairment is associated

with adverse health outcomes after hospitalization. Several studies

demonstrated older patients hospitalized for pneumonia are at risk of

new-onset cognitive impairment.14 Additionally, regarding COVID-19,

there is growing concern about possible cognitive consequences, with

reports of “Long COVID” symptoms persisting into the chronic phase

and case studies revealing neurological problems in severely affected

patients.15 In this study, we were unable to evaluate cognitive func-

tion before and after COVID-19 pneumonia. A further study focused

on changes in cognitive function after COVID-19 pneumonia is

needed.

In conclusion, our results demonstrated that among patients with

NHCAP, especially those with poor PS who showed a decline in func-

tion at hospital discharge, over 70% of these patients still showed

functional decline at 1 year after hospital discharge. It is necessary to

consider early rehabilitation, prevention, and treatment depending on

the presence or absence of applicable criteria for NHCAP.
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