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Abstract

Background Long term care (LTC) services for functionally impaired senior citizens are crucial for addressing
the challenges of aging. However, research on eligibility criteria and coverage of LTC in China is lacking. Our objective
is to assess the current status of LTC and explore eligibility criteria and coverage for the elderly.

Methods This is a cross-sectional study conducted in two first-tier cities in China. Residents aged 65 or over were
recruited from a nursing home and four primary hospitals. Participants were divided into three groups (bedridden,
domestic, and community), then six grades (grade one to six) according to the Longshi Scale, and their functional
ability was assessed using the Modified Barthel Index. Information such as diseases, complications, and daily care
needs were collected. Nursing staff were invited to indicate patients'needs for care. A one-way ANOVA test, Kruskal
Wallis H test and Mann-Whitney U test were used to explore the differences of variables in three Longshi groups
or Longshi grades.

Results Among all 1157 participants, with an average age of 80.54, 69.3% were in the bedridden group. The most
common diagnosis was stroke (71.4%), with the most prevalent complication being pulmonary infection (25.2%). In
the nursing assessment, basic health care, disease care, activity care, complication prevention care and psychosocial
care were summarized as the five main aspects of LTC for the elderly. Feeding, bathing, drinking, bowel management
and bladder management were identified as the basic care which fulfills participants’basic physical needs in each
Longshi group. Mouth care, artificial airway management, and body reposition, which can prevent immobility compli-
cations, were highly demanded by bedridden elderly.

Conclusions The elderly in grade one to three are the ones in need of LTC most. The content of LTC for elderly should
include basic care which fulfills their basic physical needs and complication care which can prevent immobility com-
plications. The evidence of this research may contribute to the design of LTC in China.

Trial registration The study design was registered in the Chinese Clinical Trial Registry (ChiCTR-2000034067, Regis-
tered 22 Jun 2020, http://www.chictr.org.cn/showproj.aspx?proj=54770).
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Introduction

Population aging is a significant demographic trend both
globally and within China, with a growing trend observed
in recent years [1]. By 2050, it is estimated that the num-
ber of elderly individuals aged 65 or above in China will
reach around 365 million, comprising 26.1% of the total
population [2]. Currently, 40.63 million elderly people in
China, accounting for 18.3% of the elderly population,
face disability or semi-disability, which presents a signifi-
cant challenge to the healthcare system [3]. Interventions
to promote health in older age require a variety of sup-
porting resources and systematic service arrangements
from the healthcare system and the government [4]. As
of the end of 2021, China has developed 358,000 elderly
care institutions with 8.159 million available beds yet 45%
of these beds remain unoccupied, indicating that insti-
tutional care services reach less than 10% of the elderly
population [5, 6]. Most elderly individuals still rely on
family-based care, but factors such as low fertility, a dis-
torted gender ratio, and internal migration can hinder
access to informal care for those from low-income fami-
lies or with migrant children living far away. As a result,
publicly-funded care becomes more necessary [2]. There-
fore, ensuring sufficient and appropriate geriatric care for
the elderly in this aging society is an urgent problem that
must be addressed [7].

Long term care (LTC) aiming to provide basic assis-
tance to elderly people with disabilities and self-care
deficits in performing everyday activities, plays an impor-
tant role in coping with the aging society [8]. It has been
developed quickly all around the globe. European coun-
tries, such as the United Kingdom, developed acute and
intermediate care systems and successfully maintained
senior citizens’ physical independence in the commu-
nity [9]. Asian countries, such as Japan, developed acute
care and LTC settings to ensure personal care is pro-
vided to the elderly [10]. In Australia, a comprehensive
LTC system was established in the community—whether
in terms of residential care, hospitals, or other types of
institutional care—to meet the various personal needs
of the elderly [11]. Among these countries, the primary
commonality in LTC for the elderly is the need for LTC
needs assessment and functional disability level deter-
mination. However, the standards for these assessments
vary across different regions [12].

Facing a significant increase of LTC demands, the Chi-
nese government plans to establish a LTC system that is
primarily community and homecare-based, and supple-
mented by public and private nursing homes [1]. To this
end, China implemented a national long-term care insur-
ance (LTCI) plan across 15 pilot cities since 2016 [13].
The LTCI can cover approximately 85-90% of LTC ser-
vice costs for the elderly who are aged 60 or over, and are
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covered by the national public health insurance scheme.
A study by Fudan University found that the introduc-
tion of LTCI in China has reduced the length of hospital
stay, inpatient expenditures, and health insurance expen-
ditures in tertiary hospitals by 41.0%, 17.7%, and 11.4%
respectively during 2016—-2017 [14]. Therefore, LTC facil-
ities have developed rapidly since 2016. At the same time,
there is an increasing trend among elderly people with
limited physical capacity choosing LTC institutions as
their ideal retirement destination. This can not only help
the elder generation reduce financial burden on their
family but also aids the government in distributing public
medical resources within the national healthcare system
appropriately [15].

However, the LTC system in China is negatively
affected by the growing residential (institutional) care
sector, slow development of home and community-based
services, shortage of LTC workers, weak quality regula-
tions, and insufficient organized funding [16, 17]. Before
meaningful progress can be made to prepare the country
for its rapid entrance into an ageing society, several chal-
lenges need to be understood and addressed. First, care
needs must be assessed comprehensively; second, service
capacity must to be improved; third, nursing resources
need to be allocated properly [1]. In order to deal with
these challenges, it is necessary to learn about which
diagnosis and complications LTC should mainly focus on,
identify the population eligible for LTC most, and under-
stand what LTC for the elderly should comprise. Thus, in
this study, we investigate the current application of LTC
in hospitals and nursing homes in first-tier cities of China
where LTC has been successfully integrated into the
national healthcare system. The purpose is to understand
the main diagnoses and complications of LTC subjects,
as well as identify the suitable population eligible for LTC
and explore the care needs of elderly with different lev-
els of physical ability. This can provide evidence for the
development of specialized LTC standards.

Material and methods

Design

This is a cross-sectional study conducted by the reha-
bilitation department of Shenzhen Second People’s
Hospital, Shenzhen, China. It is a sub-study of a clinical
research “The implementation of Longshi Scale” which
explored the application value of the Longshi Scale
nation-wide [18].

Study population

Participants were screened and recruited from a nursing
home in Shanghai and four primary hospitals in Shen-
zhen where LTC services had been comprehensively
developed and incorporated into the healthcare system
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and the public welfare system were identified. Shanghai
and Shenzhen were pilot cities that implemented the
LTCI plan in China and launched the plan in 2017 and
2020, respectively. Unlike tertiary and secondary hospi-
tals which only provide short-term inpatient services,
primary hospitals and nursing homes can provide long-
term inpatient care for disabled elderly.

In our study, the nursing home in Shanghai was
selected not only because it is one of the largest nursing
homes in Shanghai and admits elderly residents with a
large variety of functional ability levels but also because it
had already implemented LTCI. The selection of the pri-
mary hospitals in Shenzhen followed the same principle.
Among all the primary hospitals in Shenzhen, the ones
providing LTC and had implemented LTCI were included
in our study.

The inclusion criteria were 1) residents who were aged
65 or over, 2) residents who received long-term care in
hospitals or nursing home facilities, 3) participants who
signed informed consent forms. The exclusion criteria
were 1) residents with mental illnesses, 2) residents who
were unwilling to cooperate with the study. A total of
1,275 participants were initially screened for eligibility,
with 1,210 of them confirmed as eligible. After exclud-
ing individuals with important missing data (including
MBI data missing (n=20) and Longshi Scale data miss-
ing (n=33)), a final sample of 1,157 elderly residents was
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recruited for this study. Figure 1 shows the flowchart of
the study.

Instruments

All the data were collected using questionnaires. The
contents of the questionnaire were as follows: (1) Demo-
graphic information, including sex, age, weight and
height; (2) Disease information, including primary diag-
noses, complications and comorbidities; (3) Functional
assessment information, including assessment of Modi-
fied Barthel Index and Longshi Scale; (4) Care needs
information, including nursing assessment and nursing
time used.

Longshi Scale

Longshi Scale is an innovative functional assessment tool
developed by Yulong Wang, the head of our rehabilita-
tion institution. It is a pictorial scale and evaluates activ-
ity of daily living (ADL) based on patients’ daily activity
range and level of dependency [18]. First, participants
were divided into three groups based on their daily activ-
ity range: bedridden, domestic, and community. The bed-
ridden group could not get out of bed independently, the
domestic group could get out of bed but not go outdoors
independently, and the community group could go out-
doors independently. Then, different sets of assessment
items were used to calculate the Longshi score in each

Excluded (n=65)

Potentially  eligible  elderly
residents, n=1275

A
Participants examined for

eligibility, n=1210

Age less than 65, n=55
Refused, n=10

Excluded (n=53)

Important data missing,

Included participants in the
study, n=1157

Fig. 1 Study flowchart

including MBI data missing
(n=20) and Longshi Scale data

missing (n=33).
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group, ranging from three to nine points. Within each
group, participants were further divided into two grades
based on their Longshi scores. Ultimately, all participants
were divided into six grades. Supplementary Fig. 1 shows
the details of the Longshi scale classification system.

The Longshi Scale was made the national standard of
ADL measurement of China in 2019 (No. GB/T 37103—
2018) [19]. Since then, it has been widely used among
first-tier cities all over China. We have proven that the
Longshi Scale was reliable and valid to assess the ADL of
functionally disabled patients [18] and that this scale was
highly correlated with the Modified Barthel Index (MBI)
in ADL assessment [20]. As it is a newly designed func-
tional assessment scale, all registered healthcare workers
completed the training sessions for Longshi Scale before
participants’ evaluation.

MBI

To investigate the basic physical activities, participants’
functional ability was evaluated using MBI. The MBI was
adapted by Shah et al [21] in 1989 based on the Barthel
Index (BI), and its Chinese version was published by
Leung and Shah et al. in 2007 [22]. It has been reported
that the functional division of MBI is more subtle than
BI, [23] and MBI has better test—retest reliability and rel-
atively lower random measurement error than the origi-
nal BI [24]. In current practice, MBI or BI is one of the
most commonly used ADL assessment tools to evaluate
patient’s physical and functional ability in China [25].
Thus, this scale was used in the LTC facilities where we
conducted our study.

The MBI score ranges from 0 (complete dependence
of ADL) to 100 points (complete independence of ADL).
There are ten assessing items in this scale, including
bowel management, bladder management, feeding, bath-
ing, grooming, clothing, toilet use, transfer, walking, and
climbing stairs [23]. These ten items were used as a guide
to identify the area of patients’ needs. Each MBI item
has five levels, ranging from level one (complete depend-
ence of activity) to level five (complete independence of
activity). Except for participants in level five, who were
determined as independent ones, all remaining partici-
pants required some level of assistance or supervision to
perform daily activities and were identified as depend-
ent. In each MBI assessing item, the ratio of dependent
patients was calculated to explore which ADL partici-
pants required assistance most. The evaluation process of
the MBI was based on previous literature reports [22].

Nursing assessment

What should be included in LTC for the elderly with
functional disability needs to be carefully designed using
evidence. In addition to the investigation on participants’
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functional disabilities, we also explored their needs from
the nursing perspective. In this study, nursing staff were
interviewed face-to-face using questionnaires to indicate
specific nursing care provided to each participant. Four-
teen themes of nursing care required by participants in
the day time from waking up in the morning until settling
in bed at night were listed. Within these fourteen nurs-
ing care themes, six items (bathing, feeding, bowel man-
agement, bladder management, grooming, transfer) were
consistent with the MBI items while the remaining eight
items (drinking, hypertension management, blood glu-
cose management, assistive motion exercise, mouth care,
body reposition, artificial airway management, entertain-
ment) were not included in MBI assessment. All these
fourteen items were summarized as five aspects, includ-
ing basic health care, disease care, activity care, compli-
cation prevention care, and psychosocial care. According
to Maslow’s hierarchy of needs theory, bathing, feeding,
drinking, grooming, and bowel and bladder manage-
ment are categorized as basic health care as they aim to
fulfill fundamental physiological needs. Blood pressure
management and blood glucose management are related
to disease care, addressing specific medical conditions.
Assisting patients with assistive motion exercise and
transfers falls under activity care as they aim to increase
patients’ physical mobility and prevent prolonged immo-
bility. Mouth care and artificial airway management con-
tribute to oral and respiratory hygiene, preventing lung
infections, while proper body positioning helps prevent
complications such as deep vein thrombosis and pres-
sure ulcers caused by prolonged bed rest, categorized as
complication prevention care. Entertainment addresses
patients’ psychological needs, often overlooked but cru-
cial for their mental well-being, and thus categorized as
psychosocial care.

The care needs ratio is calculated by dividing the num-
ber of individuals requiring nursing care by the total
number of individuals. The nursing care time is calcu-
lated by multiplying the duration of each care theme by
the number of times a day that care was provided.

Data collection

All the data for this study were collected between July
2021 to August 2021. To ensure data collection consist-
ency, prior to conducting this study, we recruited a total
of 34 allied health practitioners (including physiothera-
pists, occupational therapists and speech pathologists)
from the nursing home and four primary healthcare
hospitals. They received unified training on the research
procedures, clinical data collection and recording meth-
ods, as well as the assessment methods of the MBI and
Longshi scale. Additionally, we recruited 33 nursing
staff members (including registered nurses and nursing
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assistances) and provided them with unified training
on the criteria for collecting information regarding per-
sonal needs and care required. Prior to data collection,
the investigator explained the study procedure and pro-
tocol in detail and obtained informed consent from each
nursing participant, elderly participant, and the guardian
of disoriented participants who suffered from dementia
or consciousness disorder. Considering the labor cost,
this study only investigated care needs during the day,
from residents waking up in the morning until settling in
bed at night. All data were recorded with an electronic
questionnaire system on smart phones and saved on
the website (https://www.mikecrm.com). Data deletion,
modification or sharing without permission were pro-
hibited. During the data collection process, the database
was supervised by a data administrator Fubing Zha, who
conducted regular reviews to ensure data integrity and
accuracy. Once unreasonable data were noticed, the data
administrator would check with the assessor and correct
any errors according to the actual situation. For example,
if a patient is assessed with an MBI score of 100 but is
categorized as bedridden according to the Longshi scale,
or if the MBI score is 0 but the Longshi scale categorizes
the patient as a community-member, it is considered as
inconsistent data. In such cases, the data administrator
will collaborate with the assessors to verify and correct
the data.

Data analysis

All analyses were performed using SPSS 21.0 (IBM, New
York, USA). Mean +standard deviation or median and
interquartile was used to describe continuous variables.
Individuals with important data missing were excluded
from the analysis. A one-way ANOVA test was used to
explore the differences of age and BMI across the three
Longshi groups. The Kruskal Wallis H test was per-
formed to explore the differences of categorical data
across the three Longshi groups. The Mann—Whitney U
test was used to analyze the differences of nursing care
needs among different Longshi groups or Longshi grades.
Pearson and Spearman correlation analyses were used to
test the association between MBI and clinical character-
istics. A P-value less than 0.05 was considered as statisti-
cally significant.

Results
Clinical characteristics of the elderly residents across the
three Longshi groups

The majority of participants (69.3%) were in the bedrid-
den group, while only 5.4% belonged to the community
group. The average age of participants in each Longshi
group was around 80 years, and there was no statistically
significant differences among the groups (80.37+8.18,
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81.14+£8.19, 79.94 £ 7.68, p=0.267). The duration of dis-
ease ranged from 1 month to 3 years. The most common
diseases among participants in all three groups were
stroke (72.3%, 70.6%, 62.9%, p=0.272) and hyperten-
sion (66.7%, 67.9%, 53.2%, p=0.076), followed by heart
disease (30.3%, 32.1%, 25.8%, p=0.605), diabetes (32.5%,
35.5%, 27.4%, p=0.412), and dementia (8.9%, 6.5%, 3.2%,
p=0.162). The incidence of complications in bedridden
patients, including pulmonary infections (32.0%, 11.3%,
1.6%, p<0.001), urinary tract infections (9.9%, 6.5%,
1.6%, p=0.028), and deep vein thrombosis (16.0%, 9.6%,
3.2%, p=0.001), were significantly higher than that in
domestic and community individuals. Besides, the inci-
dence of pulmonary infection (r=-0.357, p <0.001), deep
vein thrombosis (r=-0.153, p<0.001), urinary tract infec-
tion (r=-0.087, p=0.003) and pressure ulcers (r=-0.081,
p=0.006) all revealed a significant negative association
with MBI scores. The characteristics of the participants
are presented in Table 1.

Functional disabilities of elderly residents across the
three Longship group.

In our study, the number of participants in grade five
and six was small (only 4 in grade five and 58 in grade
six). Since both grade five and six belonged to the com-
munity group, the participants from these two grades
were combined as the community group for statistical
analysis.

The average MBI scores of participants in grades
one, two, and three were significantly lower than those
of the community group (5.79+11.75, 34.83+20.52,
51.97+18.90 vs 68.95+14.14, p<0.001). However, the
average MBI score of participants in grade four was
similar to that of the community group (67.13+15.40
vs 68.95+14.14, p=0.427). More specifically, the aver-
age MBI scores of participants in grades one, two, and
three were significantly lower than those of the commu-
nity group in each MBI assessing item (p <0.001), except
for grade three participants’ average MBI score in the
transfer item. On the other hand, the MBI score of par-
ticipants in grade four showed no significant difference
compared to the community group participants in all
MBI items, except for climbing stairs (P>0.05). Table 2
provides further details regarding the same.

From the ten MBI assessing items, climbing stairs
(99.0%), bathing (97.8%), toilet use (95.1%), grooming
(94.7%), and clothing (92.7%) were the top five activities
in which participants required assistance. Of these, grade
one participants required assistance in all ten items, with
a majority (more than 90%) needing assistance. In com-
parison, grade two residents required assistance in seven
out of ten items, grade three residents in five out of ten
items, grade four residents in two out of ten items, and
community group participants in only one item (climbing
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Table 1 Clinical characteristics of elderly participants in three Longshi groups
Characteristics Longshi Scale
Overall Bedridden Domestic Community (n=62,5.4%) F/H Pvalue
(n=1157) (n=802,69.3%) (n=293,25.3%)
Sex
Male, n, % 567 (49.0) 390 (48.6) 145 (49.5) 32(51.6) 0241 0886
Female, n, % 590 (51.0) 412 (51.4) 148 (50.5) 30 (48.4)
Age (years, Mean, SD) 80.54+8.16 80.37+£8.18 81.14+8.19 79.94+7.68 1.154 0316
Duration of disease (months, Median, IQR)  10.63(1.58-36.92) 10.77(1.97-35.07) 11.63(1.07-48.70) 3.47 (0.33-36.53) 3729  0.155
BMI (kg/mz, M, SD) 21.58+3.50 21354358 22.08+3.26 2220+3.23 5393  0.005
Living habit
History of smoke (n, %) 49 (4.2) 33 (4.1) 12 (4.1) 4(6.5) 0.783 0676
No history of smoke (n, %) 1108 (95.8) 769 (95.9) 281(95.9) 58(93.5)
History of drinking (n, %) 32(2.8) 18(2.3) 1(3.8) 3(4.8) 2870 0238
No history of drinking (n, %) 1125(97.2) 784 (97.8) 282 (96.2) 59(95.2)
Disease
Stroke (n, %) 826 (71.4) 580 (72.3) 207 (70.6) 39(62.9) 2602 0272
Hypertension (n, %) 767 (66.3) 535 (66.7) 199 (67.9) 33(53.2) 5141 0076
Heart disease (n, %) 353 (30.5) 243 (30.3) 94 (32.1) 16 (25.8) 1.004  0.605
Diabetes (n, %) 382 (33.0) 261 (32.5) 104 (35.5) 17 (27.4) 1772 0412
Dementia (n, %) 92 (8.0) 71(89) 19 (6.5) 2(32) 3640 0.162
Chronic obstructive pulmonary disease 41 (3.5) 30(3.7) 9(3.1) 2((3.2) 0300 0.861
(COPD) (n, %)
Cancer (n, %) 18 (1.6) 14 (1.7) 3(1.0) 1(1.6) 0.731 0.694
Complications
Pulmonary infection (n, %)** 291 (25.2) 257 (32.0) 33(11.3) 1(1.6) 68455 <0.001
Urinary tract infection (n, %)* 99 (8.6) 79(9.9) 19 (6.5) 1(1.6) 7138 0028
Deep vein thrombosis (n, %)** 158 (13.7) 128 (16.0) 28(9.6) 2(32) 13496 0.001
Pressure ulcers (n, %)* 58 (5.0 47 (5.9) 10 (3.4) 1(1.6) 4286 0117

MBI Modified Barthel Index, BMI Body Mass Index, SD Standard deviation, /QR Interquartile range, P p value among bedridden group, domestic group and community
group, One-way ANOVA test for age and BMI, Kruskal Wallis H test for other characteristics. F: F value for One-way ANOVA test. H: H value for Kruskal Wallis H test.
*Significant association between MBI and complications, spearman correlation analysis, p < 0.05, **: p <0.001

stairs). The proportions of participants in grades one,
two, and three who required assistance in all MBI activi-
ties were significantly higher than those in the commu-
nity group (p <0.05), while the proportions of grade four
participants who required assistance were only higher in
clothing and climbing stairs compared to the commu-
nity group (p<0.05). Table 2 presents the percentage of
residents requiring assistance in each MBI item, with dif-
ferent color highlights representing different percentage
ranges to compare the care needs among residents with
varying functional abilities.

Nursing care required by elderly across the three Long-
shi groups.

Among the fourteen nursing care themes required
by participants in the three Longshi groups, the top six
common needs were bathing (92.6%, 84.1%, 75.0% in
males; 91.5%, 85.1%, 83.3% in females), feeding (91.0%,
80.0%, 87.5% in males; 91.0%, 82.4%, 86.7% in females),
drinking (87.9%, 79.3%, 78.1% in males; 89.3%, 78.4%,

90.0% in females), bowel management (87.4%, 80.0%,
68.8% in males; 86.2%, 76.4%, 90.0% in females), blad-
der management (86.9%, 77.2%, 78.8% in males; 85.0%,
77.0%, 90.0% in females), and grooming (79.2%, 78.6%,
68.8% in males; 70.6%, 71.6%, 76.7% in females). Bed-
ridden residents had a significantly higher need for
assistance in mouth care (68.2% vs 26.9%, 25.0% in
males; 64.6% vs 29.1%, 20.0% in females), body reposi-
tioning (68.5% vs 16.6%, 6.3% in males; 60.0% vs 14.2%,
3.3% in females), and artificial airway management
(40.5% vs 2.8%, 0.0% in males; 25.2% vs 1.4%, 0.0% in
females) compared to participants in the domestic
and community groups. However, their demand for
assistance in entertainment (36.4% vs 63.4% in males;
30.6% vs 62.2% in females) and transfer (38.2% vs 51.7%
in males; 25.5% vs 38.5% in females) was significantly
lower than participants in the domestic group. In all
nursing care themes, except for assistive motion exer-
cise and entertainment, the needs of domestic residents
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Table 2 ADL disabilities of elderly participants in three Longshi groups

Longshi Bedridden (n=802, 69.3%) Domestic (n=293, 25.3%) Community
Scale (n=62, 5.4%)
Grade 1 (n=536, Grade 2 (n=266, Grade 3 (153, Grade 4 Grade 5 and 6
46.3%) 23.0%) 13.2%) (n=140, 12.1%) (n=62, 5.4%)
MBI Ratios MBI Ratios MBI Ratios MBI Ratios MBI Ratios
items of items of items of items of items of
scores( partici  scores particip  scores partici  scores partici  scores partici
M+SD) pants (MxSD) ants (MSD) pants (MxSD pants (M£SD pants
requir require requir ) requir ) requir
ed d ed ed ed
assist assista assist assist assist
ance nce ance ance ance
(%) (%) (%) (%) (%)
Total 5.79t 34.83 51.97+ 67.13 68.95
MBI 11.75** 1+20.5 18.90* +15.4 +14.1
scores 2** * 0 4
Bowel
1.6843. 7.23t3 42.9 8.05+3. 34.6 9.05+ 9.48%
manag 21.4 14.5
22* .65** ** 05** * 2.1 1.61
ement
Bladde
1.33£2. 6.82+3 54.1 7.82+3. 451 8.89+ 9.45+
r 271 17.7
96** 73 ** 09** ** 2.35 1.44
manag
ement
Transfe 0.712. 5.20+5 86.1 8.6514. 71.2 8.73t 8.92+
63.6 54.8
r 36* 31 ** 94 * 5.36 5.82
Feedin 0.64+1. 5.06+3 6.63+2. 81.7 8.16+ 7.19t
64.3 66.1
g 88* .35 75* > 2.05 3.07
Walking 0.17+1. 2.28+4 6.2915. 84.3 10.05 9.26+
58.6 56.5
22** .33 21** ** +4.92 5.46
Clothin 0.68+1. 3.7143 5.7043. 7.47+ 74.3 7.84+
58.1
g 83* AT 04** 2.31 * 2.73
Groomi 0.20+0. 1.301 2.05+1. 3.26+ 3.65+
82.1 72.6
ng 65* .56** 65* 1.38 117
Toilet 0.31+1. 2.57+2 5.09+2. 7.15+ 7.55%
80.0 74.2
use 26** .98** 83** 2.41 2.42
Bathing 0.09+0. 0.46+0 1.0541. 217+ 247+
85.5
41** .99** 43* 1.66 1.79
Climbin 0.000. 0.21+1 0.65+1. 2.19+ 3.15¢
g stairs 00** A2+ 93** 2.98* 3.43
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" Compared with Community group (grade 5 and 6), P< 0.05; ** compared with Community group (grade 5 and 6), P<0.001. Mann-Whitney U test. Red: over 90%,
orange: 80%-90%, yellow: 70%-80%, green: lower than 70%
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and community residents showed no significant differ-
ence (P>0.05).

Among all nursing care themes, feeding requires
the longest nursing time in the three Longshi groups,
with a median of 60 min for both males and females.
Additionally, bathing (median 30 min for both males
and females in the three Longshi groups) and drinking
(median 25, 23, 20 min in males; median 25, 19, 15 min
in females in the three Longshi groups) also requires a
significant amount of nursing time. On the other hand,
entertainment is relatively less required, but it still
takes considerable time to perform (median 40, 45, 60
min in males; median 40, 55, 60 min in females in the
three Longshi groups).

When comparing males and females, it was found that
bedridden male residents had significantly higher needs
for assistance in grooming (79.2% vs 70.6%), assistive
motion exercise (69.7% vs 57.0%), body repositioning
(68.5% vs 60.0%), transfer (38.2% vs 25.5%), and artificial
airway management (40.5% vs 25.2%) compared to bed-
ridden female participants. Additionally, bedridden male
residents required significantly more time for assistance
in feeding, bowel management, and mouth care than
their female counterparts. However, there were almost
no significant differences in care needs and care time
between males and females in domestic and community
residents (p>0.05). More details regarding the same are
shown in Table 3.

Discussion

In this study, the questionnaires distributed to elderly
participants, health practitioners and nursing staff of the
LTC facilities revealed the common diseases and com-
plications suffered by the elderly. In addition, we found
that the combined use of MBI and Longshi Scale can
accurately identify the elderly population eligible for
LTC, which may help decision makers gather information
needed for optimal resource allocation. The component
of LTC should be designed through the combination of
basic physical and essential individual needs to ensure
that all needs are met.

The clinical characteristics of the elderly in LTC

Stroke is the most prevalent cerebrovascular disease
and the leading cause of death and disability in China
and worldwide. A study conducted in the Netherlands
found that cerebrovascular disease was the strongest
predictor of nursing home admission, with a relative
risk ratio (RRR) of 11.5 [26]. Guccione AA demon-
strated that compared to heart disease and diabetes,
stroke was significantly associated with functional limi-
tations [27]. Consistent with the results of a previous
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study, [28] our study also found that stroke is the most
common chronic disease among elderly residents,
followed by hypertension, heart disease, and diabe-
tes. Hypertension and diabetes, which are considered
important risk factors for stroke, can contribute to the
development of cerebrovascular disease [29, 30]. There-
fore, our findings suggest that cerebrovascular diseases
should be one of the primary diseases covered by LTC.
Accordingly, LTC facilities need to develop specialized
care programs based on the functional characteristics
of stroke patients. Health policies should prioritize
primary care, such as regular screening and control of
blood pressure and blood glucose, in order to delay dis-
ease onset and reduce LTC cost [31].

Pulmonary infection is the top complication exhib-
ited in all elderly residents, especially in bedridden
members. We also noticed that the incidence of pul-
monary infection in our study was much higher (25.2%
vs 3.39%) than that of previous study [32] where its
participants were bedridden patients in tertiary and
secondary hospitals. One plausible explanation is that
prolonged bed rest with little mobilization in LTC
facilities can lead to repeated lung infections. It has
been reported that pulmonary infection is the inde-
pendent risk factors for death in hospitalized bedrid-
den patients [33]. Pneumonia could cause a chronic
inflammatory response which could increase cardio-
vascular mortality risk [34]. Therefore, in our study, we
noticed that the respiratory care such as mouth care,
artificial airway management and body repositioning
are widely utilized among bedridden elderly individu-
als, with the main aim of eliminating mucus, improve
breathing and preventing pulmonary infections associ-
ated with long-term bed rest.

Besides, consistent with a previous study, [35] we
found that urinary tract infection, deep vein thrombo-
sis and pressure ulcers are prevalent among bedridden
participants. All these conditions are considered signifi-
cant complications resulting from immobility, [36] and
research has shown that they are associated with pro-
longed hospital stays and increased mortality rates [37].
Studies have also indicated that physical exercise can
provide benefits for hospitalized patients, such as reduc-
ing the occurrence of deep vein thrombosis and urinary
tract infections, as well as lowering the incidence of
pneumonia [38].

Therefore, we can conclude that preventative care
should be included in LTC and should be an essential
part of it. Mouth care and artificial airway management
can help prevent pneumonia while body reposition,
assistive motion exercise, transfer out of bed and tak-
ing a walk can prevent deep vein thrombosis, pressure
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ulcers and urinary tract infection. It is suggested that
these practices should be integrated in nursing care
plan to prevent immobility complications for elderly in
LTC facilities.

The eligibility for LTC among the elderly

In our study, the combination of the MBI and Longshi
Scale was used to identify the population requiring LTC.
We observed that the majority of elderly residents (69.3%)
in the study were classified as bedridden, while only 5.4%
belonged to the community group. Additionally, the aver-
age MBI score of bedridden residents was significantly
lower than that of community residents, and the propor-
tion of bedridden residents requiring assistance with the
ten MBI activities was significantly higher compared to
the community residents. Based on these findings, it can
be suggested that the population requiring LTC the most
consists of bedridden elderly individuals who heavily rely
on others to perform ADL. Conversely, senior citizens
classified in the community group may not require LTC
at all.

Identifying the needs for LTC among the elderly in
the domestic group can be challenging due to vari-
ations in their self-care abilities and activity restric-
tions. To address this, we applied the Longshi Scale
to divide the participants in the domestic group into
grade three and grade four. Compared to the com-
munity group, grade three elderly individuals demon-
strated lower functional ability and independence in
ADL, whereas grade four residents exhibited similar
ADL functional ability and level of independence as
the community residents. Furthermore, the average
MBI score of grade three residents (51.97) was signifi-
cantly lower than that of grade four residents (67.13).
According to the disability assessment standard for
LTC (trial) issued by the Chinese government in July
2021, participants with a BI score below 60 are eligi-
ble to apply for designated nursing service institutions
for long-term care [39]. Previous studies have mostly
reported MBI or BI scores ranging from 10 to 49 for
residents in LTC facilities [40]. Based on these find-
ings, it can be concluded that grade three elderly indi-
viduals have a greater need for LTC, while grade four
individuals, similar to those in the community group,
may not necessarily require LTC.

Consequently, we suggest that the elderly in Long-
shi grades one, two, and three are eligible for LTC. This
finding can assist the government and decision-makers
in establishing more precise admission criteria for LTC.
In fact, Shenzhen has already implemented the Longshi
Scale as the criterion for classifying LTC levels since the
beginning of 2022 [41].
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The coverage content of LTC for the elderly
A well-established LTC plan is essential for elderly indi-
viduals with limited physical or functional abilities to
maintain a basic standard of living. However, the current
LTC practice in China lacks standardization and speciali-
zation [42]. Therefore, in this study, we tried to explore
the indispensable components that should be included in
LTC by investigating participants’ functional disabilities.
As recommended in previous studies, the quality indi-
cators for LTC facilities include hypertension, vision and
hearing difficulties, oral health problems, mobility prob-
lems, washing, dressing and brushing teeth difficulties,
urinary incontinence, feelings of loneliness and lack of
autonomy [43]. These indicators can be categorized into
five aspects, including basic health care (care for vision
and hearing difficulties, dressing and brushing teeth dif-
ficulties), disease care (care for hypertension and urinary
incontinence), activity care (care for mobility problems),
complication prevention care (care for oral health prob-
lems) and psychosocial care (care for feeling of loneliness
and lack of autonomy). These findings align well with our
study. We consulted nurses and nursing assistants who
provided valuable insights from a nursing perspective.
Based on their assessments, we found that the fourteen
nursing items could also be summarized into the afore-
mentioned five aspects, emphasizing the importance of
these aspects in LTC for the elderly [44]. Additionally, our
study identified the top five common nursing care needs
across all functional levels, which include feeding, bathing,
drinking, bowel management, and bladder management.
These needs are fundamental for daily living and require
significant nursing time. Moreover, they are particularly
vulnerable to deterioration among the elderly, [45] empha-
sizing the need to prioritize these aspects in LTC facilities.
Results from functional assessment and nursing assess-
ment also revealed that participants with varying levels of
disability have distinct personal care needs. Particularly
for bedridden participants, there is a greater need for
assistance in complication prevention care (mouth care,
artificial airway management, body reposition) as these
nursing interventions help prevent immobility-related
complications like aspiration pneumonia and pressure
ulcers [46]. Evidence suggests that improved oral care can
reduce the risk of developing aspiration pneumonia in
the elderly [47]. Additionally, a review has demonstrated
the effectiveness of a pressure ulcer prevention program
in LTC facilities, with timely body repositioning playing
a pivotal role [12]. On the other hand, bedridden par-
ticipants require less assistance in entertainment activi-
ties compared to those in the domestic and community
groups, indicating the importance of addressing the
psychosocial needs of individuals with better functional
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abilities. These findings highlight the need for personal-
ized treatment based on patients’ motor abilities and
the necessity of tailoring LTC content to different lev-
els of independence to meet individual needs and avoid
resource wastage.

According to the results of our study, we recommend
that LTC should include basic care, which encompasses
feeding, bathing, drinking, and bladder and bowel man-
agement, thereby fulfilling the basic physical needs of
elderly residents. In addition, complication prevention
care, such as mouth care, artificial airway management,
and body repositioning, should be provided to prevent
immobility-related complications, particularly for bed-
ridden elderly individuals. Furthermore, it is important
not to overlook psychosocial care for non-bedridden
elderly individuals.

Limitations

There are several limitations to this study. Firstly, it is
important to note that this was an observational study
conducted with elderly participants recruited from a
nursing home and primary hospitals in Shanghai and
Shenzhen. Therefore, the generalizability of the study
results may be limited. Additionally, the study focused on
LTC in first-tier cities due to the prevalence of the Long-
shi Scale and the more developed LTC facilities in these
areas. To enhance the applicability of the findings, future
research should include a multi-centered approach and
encompass other cities in China. Furthermore, the nurs-
ing care themes in the questionnaire were determined
based on nursing assessments and care plans from pri-
mary hospitals and nursing homes. However, it is pos-
sible that some aspects of nursing care were not fully
captured, leading to potential gaps in the nursing details.
Another limitation is that the study only investigated the
care needs during daytime (from morning to night). As
a result, the findings may not fully reflect the nursing
requirements during nighttime. It is essential to consider
this aspect in future research. Lastly, this study did not
examine the care needs of the elderly population receiv-
ing care in the community or at home. Therefore, a com-
parison of the acceptance and effectiveness of different
modes of LTC among the elderly could not be conducted.
This aspect should be explored in future studies to pro-
vide a more comprehensive understanding of their needs.

Conclusions

Our study revealed that cerebrovascular disease and
immobility-related complications, particularly pul-
monary infections, were prevalent among the elderly
requiring LTC. This highlights the importance of spe-
cialized nursing training for common diseases and
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the implementation of effective preventive measures
for common complications in LTC for the elderly.
The elderly classified in Longshi grades one, two, and
three were the most in need of LTC and eligible for it.
LTC should encompass basic health care, disease care,
activity care, complication prevention care and psy-
chosocial care. Basic care, including feeding, bathing,
drinking, and bladder and bowel management, fulfills
the most fundamental living needs of the elderly. Addi-
tionally, essential care, such as mouth care, artificial
airway management, body reposition, can help prevent
major complications in immobile elderly individuals.
This article specified who is eligible and what should
be covered in LTC in China, and the evidence of this
article may contribute to the design of LTC in China’s
health policy.
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