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Abstract
Background: A comprehensive geriatric assessment (CGA) of elderly patients is useful for detecting the patients vulnerabilities.
Exercise and early rehabilitation, nutritional intervention, traditional Chinese medicine (TCM), standardized medication guidance, and
patient education can, separately, improve and even reverse the physical frailty status. However, the effect of combining a CGA
andmulti-disciplinary management on frailty in elderly patients remains unclear. The present study assessed the effects of a CGA and
multi-disciplinary management on elderly patients with frailty in China.

Methods: In this study, 320 in patients with frailty ≥70 years old will be randomly divided into an intervention group and a control
group. The intervention group will be given routine management, a CGA and multi-disciplinary management involving rehabilitation
exercise, diet adjustment, multi-drug evaluation, acupoint massage in TCM and patient education for 12 months, and the control
group will be followed up with routine management for basic diseases. The primary outcomes are the Fried phenotype and short
physical performance battery (SPPB). The secondary outcomes are the clinical frailty scale (CFS), non-elective hospital readmission,
basic activities of daily living (BADL), 5–level European quality of life 5 dimensions index (EQ-5D), nutrition risk screening-2002 (NRS-
2002), medical insurance expenses, fall events, and all-cause mortality. In addition, a cost-effectiveness study will be carried out.

Discussion: This paper outlines the protocol for a randomized, single-blind, parallel multi-center clinical study. This protocol, if
beneficial, will demonstrate the interaction of various intervention strategies, will help improve elderly frailty patients, and will be useful
for clinicians, nurses, policymakers, public health authorities, and the general population.

Trial registration:Chinese Clinical Trials Register, ChiCTR1900022623. Registered on April 19, 2019, http://www.chictr.org.cn/
showproj.aspx?proj=38141.

Abbreviations: BADL= basic activities of daily living, CFS= clinical frailty scale, CGA= comprehensive geriatric assessment, CI=
confidence interval, EDC= electronic data capture system, EQ-5D= 5–level European quality of life 5 dimensions index, GDS-5 items
= geriatric depression scale, HADS-A = hospital anxiety and depression scale, IADL = instrumental activity of daily living, ITT =
intention-to-treat, LYs = life-years, MAI = medication appropriateness index, MMSE =mini-mental state examination, NRS-2002 =
nutrition risk screening-2002, PP= per-protocol, PSQI= Pittsburgh sleep quality index, QALYs= quality adjusted life years, SPIRIT=
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Standard Protocol Items: Recommendations for Interventional Trials, SPPB = short physical performance battery, TCM = traditional
Chinese medicine, TUG = time up and go test.

Keywords: frailty, comprehensive geriatric assessment, multi-disciplinary management, rehabilitation exercise, diet adjustment,
multi-drug evaluation, traditional Chinese medicine, patient education
1. Introduction

Aging is an important public health issue all over the world.
Frailty is a nonspecific state characterized by decreasing muscle
strength, endurance and physiological reserves that may occur as
the result of a variety of diseases and clinical conditions, resulting
in increased vulnerability and a decreased anti-stress ability in
elderly individuals.[1] The prevalence rate of frailty increases with
age, being around 10% in people ≥65 years old and 25% to 50%
in people >85 years old.[2] In addition, the prevalence rate of
frailty is higher in medical institutions than in community-
residing elderly.[3–5] It seriously affects the function and quality of
life of the elderly and poses a great threat to health life
expectancy. Compared with non-frail elderly, frail elderly were
shown to be more likely to suffer negative clinical events and
require substantial medical resources.[6] Several large epidemio-
logical studies showed that frailty was strongly related to a poor
prognosis of individuals, and it was an independent predictor of
falls,[1] deterioration of the function,[1] decreased mobility,[7]

hospitalization, and death.[8]

Intervention studies on frailty around the world are still in their
infancy.[9–11] A few randomized controlled studies have found that
multidisciplinary intervention can effectively treat and improve
frailty in elderly patients.[12–14] Exercise and early rehabilitation
protocols applied during hospitalization can prevent functional and
cognitive decline in older patients and were shown to be associated
with a reduced length of stay and lower costs.[15] Combined aerobic
and resistance training can improve interventions in physical
function and help reduce frailty.[16] Exercise is likely the best
therapy for reversing the frailty status, including aerobic, resistance,
flexibility, and balance training components. More than 30% of
medical inpatients are at an increased risk of malnutrition, a
condition that is strongly associated with increased mortality and
morbidity,medical resource useand a reduced functional ability.[17]

While nutritional intervention can improve a persons physical
condition, traditional Chinese medicine (TCM) therapies appear to
be effective for treating fibromyalgia, insomnia and constipa-
tion,[18–20] and acupoint massage is an effective intervention for
maintaining the cognitive functionamongolder adults.[21] Insomnia
and constipation are common diseases in the elderly, so effective
and simple acupoint massage may improve the symptoms of
insomnia and constipation in daily life. Frail individuals tend to be
affected by polypharmacy and are at an increased risk of adverse
drug events. Standardized medication guidance is essential for
improving the prognosis of elderly individuals with frailty.
A comprehensive geriatric assessment (CGA) of elderly patients

is useful for detecting patients vulnerabilities,[22] identifying elderly
patients at high risk for mortality and poor recovery after
surgery,[23] and predicting outcomes independent of performance
status among elderly patients.[24] Multi-disciplinary intervention
according to the CGA findings has been shown to improve the
activity, anxiety and depression status, fall events, readmission
rate, and quality of life score to a certain extent.[25–27] Therefore,
combining a CGA and multi-disciplinary intervention may be an
effective means of improving frailty in elderly patients.
2

Hospitalization may lead to a decline in the function of elderly
patients, and many elderly patients are unable to fully recover
their physical function after hospitalization, which increases the
risk of frailty, disability, dependence, re-hospitalization and
death.[28,29] This point therefore merits a thorough look.
In the present study, frailty will be measured using the

definition of frailty syndrome established by Fried et al,[1] and
patients in the intervention group will undergo the CGA during
hospitalization and start multi-disciplinary intervention that will
last 12 months. If this study proves that the multi-disciplinary
management model can improve the symptoms and prognosis of
frail elderly patients, it will help improve the medical status of
elderly frailty patients, save social public medical resources and
provide assistance for the development of medical policies.[30,31]
2. Methods

2.1. Study design and setting

This is a multicenter, randomized, parallel controlled study. The
study has been designed to determine the effect of a CGA and
multi-disciplinary management on patients ≥70 years old with
frailty in China.
The primary outcomes are the Fried phenotype,[1] which

presenting at least 3 of the following: unintentional weight loss,
self-reported exhaustion, weakness, slow walking speed and low
physical activity; and the short physical performance battery
(SPPB), scored from 1 to 12 based on three tests (balance tests,
gait speed and 5-sit-to-stand test; low score 0–6, medium score 7–
9, high score 10–12).[32] The secondary outcomes are the clinical
frailty scale (CFS), which uses pictographs and clinical
descriptions to help clinicians stratify elder adults on a 9-point
scale (1 being very fit and 9 being terminally ill);[33] non-elective
hospital readmission,[13] which is considered any type of
emergency readmission; disability, which is assessed by basic
activities of daily living (BADL: total score 6);[34] health-related
quality of life, which is evaluated by the 5–level EuropeanQuality
of Life 5 Dimensions index (EQ-5D: index values range from 0 to
1, with higher scores indicating a better quality of life);[12]

medical insurance expenses; fall events; nutrition risk screening-
2002 (NRS-2002: the total score ranges from 0 to 7, and a total
score ≥3 indicates malnourishment),[35] and all-cause mortali-
ty.[36] A standard multiplication model will be used to estimate
the quality adjusted life years (QALYs), which are calculated
based on the EQ-5D or BADL.[37] The enrollment, intervention
allocation, follow-up and data analysis will be conducted
according to the Standard Protocol Items: Recommendations
for Interventional Trials (SPIRIT) statement.[38,39]
2.2. Eligibility criteria

Inclusion criteria for recruitment: hospitalized and ≥70 years old;
have a Fried phenotype ≥3; are living in Beijing for at least 1 year
and able to participate in the follow-up of the study; are able to
volunteer to participate and sign informed consent.
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Exclusion criteria for recruitment: currently participating in
other similar clinical trials; have been treated with regular (≥3
days per week) traditional Chinese medicine (TCM) or
acupuncture or have received regular (≥3 days per week)
nutritional supplements or received treatment at a rehabilitation
facility within the last 3 months; have exercised regularly at
moderate intensity over the past 3 months (maximum heart rate
of 50%� (220 – age) during exercise);[40] are unable to complete
the SPPB (main result of the study); are unable to participate in
and stick to exercise alone; will be residing in a hospital or care
home, including community specialist nursing facilities, rehabili-
tation centers and intermediate care facilities in the coming year;
have dementia or severe cognitive impairment; have other severe
concomitant conditions impair the ability of the patient; have
end-stage disease with a life expectancy <12 months; have any
other conditions or events that researchers or therapists consider
to be excluded.
2.3. Termination and withdrawal criteria

In the course of the study, if the researchers consider that
continuing to participate in the study will lead to adverse
outcomes, then the subjects participation will be terminated and
they will be asked to withdraw from the study. The subjects are
also free to request withdrawal at any time.
2.4. Sample size

The sample size will be determined according to the difference test
formula of the mean comparison between 2 groups (Power=
80%, P= .05). In this study, the Fried phenotype and SPPBwill be
taken as the main endpoints. According to previous studies, a
Figure 1. Overview of the participant flow for assessing the effect of a CGA
comprehensive geriatric assessment; TCM = traditional Chinese medicine.

3

sample of 250 (125 per group) is required to detect a 33%
increment in the mean number of frailty criteria (from 1.2 to
1.6),[13] a sample of 256 (128 per group) is required to detect a
41% between-group difference in the average reduction in the
number of frailty criteria (from 0.41 to 0.8),[12] and a sample of
202 (101 per group) is required to detect a 1.44-points between-
group difference in average increment on the 12-point SPPB scale
(from �0.98 to 0.52).[12] With an attrition rate of 15%, at least
320 participants (160 per group) will be recruited.
2.5. Research method and procedures
2.5.1. Outline. In this study, 320 elderly participants ≥70 years
old will be randomly divided into the intervention group and
control group. The intervention group will be given a routine
diagnosis and treatment, a CGA and multi-disciplinary manage-
ment for 12 months, and the control group will be followed up
for 12 months with routine management for basic diseases. A
flowchart of the trial is shown in Figure 1.

2.5.2. Recruitment process. A schematic overview of the
outcomes, measures and timeline is shown in Table 1. The
researchers will recruit participants whomeet the inclusion criteria
and do not meet the exclusion criteria from Beijing Hospital,
PLA General Hospital and Tsinghua Changgeng Hospital.
All participants will receive a clinical evaluation by a nurse.

Data on sociodemographic characteristics will be collected,
including age, sex, marital status, educational level, smoking and
alcohol consumption, and living arrangement. The health
condition will be assessed by recording the number of
comorbidities, fall occurrences in the past, sleeping quality
(Pittsburgh sleep quality index [PSQI]),[41] functional status
(BADL, instrumental activity of daily living [IADL]),[42] simple
and multi-disciplinary management on geriatric frail patients in China. CGA:

http://www.md-journal.com


Table 1

Schedule of enrollment, interventions, and assessments.

Visit 1 Visit 2 Visit 3 Visit 4

Time (months±days) 0±5 3±14 6±30 12±30
Consent

p
Inclusion/Exclusion Criteria

p
Randomization

p
Clinical Evaluation
Demographic data

p
Medical history

p
Physical examination

p p p p
Related auxiliary examination (±days), including routine blood test (±7),

blood biochemical (±7) D-dimer (±7), NT-pro-BNP (±7), 25-OH-VD3 (±7),
hsCRP (±7), thyroid function (±30), echocardiogram (±30).

p p p

CGA
∗ p p p p

Multi-disciplinary Management
∗ p p p p

Primary Outcomes
p p p

Secondary Outcomes
p p p

Adverse Event
p p p p

∗
Intervention group only.

25-OH-VD3 = 25-dihydroxy-vitamin D3, CGA = comprehensive geriatric assessment, hsCRP = high-sensitivity C-reactive protein, NT-pro-BNP = N-terminus pro-B-type natriuretic peptide.
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nutritional status (diet, appetite, and calf girth), physical activity
or exercise, results of a special physical examination, psychoso-
cial components (mini-mental state examination [MMSE],[43]

hospital anxiety and depression scale [HADS-A]),[44] geriatric
depression scale [GDS-5 items]),[45] and related auxiliary
examination (Table 1).

2.5.3. Randomization and blinding. A total of 320 participants
will be randomly assigned by a central computer randomization
software program; 160 participants in the intervention group and
160 participants in the control group. The randomization
sequence is automatically generated when the researchers
complete the clinical evaluation and input the electronic data
capture system (EDC), and artificial intervention is impossible.
This study is a single-blind trial design. Considering that the

study needs the cooperation of participants and multi-disciplin-
ary intervention teams, it is not possible to blind participants and
staff administering interventions to group allocation. However,
the staff performing the clinical evaluations, outcome assessors
and data analysts will be blinded to the intervention group
assignment. Assessors will not be involved in intervention
activities.

2.5.4. Bias control. The endpoint events of this study are all
objective indicators. Researchers will quantify these objective
indicators and establish unified and clear criteria. The assessors
will receive unified and standardized training before investiga-
tion. Through brief telephone reviews and record books, a good
trust relationship with participants will help reduce selection bias
and increase compliance.

2.6. Intervention

Participants in the intervention group will receive a CGA and
receive 12 months multi-disciplinary management. Interventions
will be carried out by a multi-disciplinary team (including
physicians, nurses, nutritionists, rehabilitation physicians, phar-
macists, TCM physicians). A brief CGA will be carried out by
nurses during the three days of hospitalization, including
evaluations of the following data: hearing impairment, visual
impairment, masticatory disorder, risk of fall and imbalance,
4

history of falls, urinary incontinence and fecal incontinence,
chronic constipation, and chronic pain. The specialized CGA and
interventions are as follows:
1.
 Nutrition aspect
Assessment: Age, grip strength, daily physical activity, NRS-
2002 score, clinical diagnosis (especially sarcopenia), labora-
tory results, human body composition analysis (Inbody 720),
dietary survey.
Advice: A reasonable dietary plan will be formulated by the
nutritionist.

Rehabilitation

[46]

2.
Assessment: SPPB, physical fitness tests, including a 30-
second sit-to-stand test[47–49] to assess lower body strength, a
30-second arm curl test[50] to assess upper body strength, a 2-
minutes step test[51] to assess the cardiopulmonary function
and aerobic endurance, a chair sit-and-reach test[52,53] to
assess lower body flexibility, a back scratch test[54] to assess
upper body flexibility, and a time-up-and-go test (TUG)[53,54]

to evaluate dynamic balance and agility.
Advice: A set of rehabilitation exercises will be taught,
including breath adjustment, posture adjustment, guidance for
contracting abdominal muscles and pelvic floor muscles, head
and neck stretching, back scratching, sitting forward stretch-
ing, sitting elastic belt assisted upper limb movement, heel
lifting and stepping. Each participant will be given a sports
manual with exercise instructions and safety information.
During the period of hospitalization, all training sessions will
be carefully supervised by a rehabilitation physician experi-
enced in therapeutic training. Participants will perform 3 to 20
repetitions for each exercise and 3 to 5 times per week for 12
months, and accurately record the frequency, time and feelings
concerning exercise each week, gradually increasing to the
maximum tolerance and safety intensity. Participants will also
be encouraged to exercise on their own and walk for a few
minutes each day.

Multi-drug evaluation

[55]

3.
Assessment: Medication appropriateness index (MAI),
review of the type, measurement and quantity of drugs used
by patients during hospitalization.
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Advice: Pharmacists will participate in the administration of
drugs to the participants, potentially harmful drugs or doses
will be revised and patients will receive instructions concerning
medication when discharged.

TCM
4.

Assessment: TCM physicians will comprehensively and
systematically assess the participants based on the TCM
theory of syndrome differentiation, including a TCM tongue
diagnosis and pulse diagnosis.
Advice: TCM physicians will deliver guidance on performing
acupoint massage related to constipation and insomnia,
including Zhigou, Zusanli, Dachangshu, Neiguan, Shenmen,
and Sanyinchiao. Each participant will be instructed on 0 to 4
related acupoints, and each acupoint will be massaged for 5
minutes every day.

Patient education
5.

Nurses will issue a patient education manual to each
participant, covering the basic introduction of frailty, fall
prevention education, first-aid knowledge and cardiovascular
medicine guidance. All participants in both groups will
undergo routine management.
2.7. Follow-up

Data will be collected from all participants at 4 points throughout
the study: before the intervention and 3, 6, and 12 months after
the enrollment. Brief telephone reviews will be conducted
approximately 2 to 3 times per month for all participants to
promote adherence to the intervention. Participants in both
groups will receive at least 12 months of telephone follow-up
after the completion of the assessment or intervention in order to
assess the durability and sustainability of any influence identified
once the intervention stops.
Participants in the intervention group will be defined as

treatment-compliant if they complete at least 50% of the planned
rehabilitation exercises and/or 50% of their planned nutrition
guidance program and 50% of the acupoint massage prescribed
by TCMwithin 12 months. Participants will be required to make
records in the debilitating record book. The individual dietary
plan, rehabilitation exercise instruction with pictures and safety
information, medication instruction, diagram of acupoint
massage and patient education manual will also be represented
in the record book in order to increase patients compliance.
Researchers will assess the actual completion through the above
requirements at the end of the intervention.

2.8. Statistical management and analyses

Statistical management: EDCwill be established for standardized
management. All data of the participants can be traced back to
the source. Peking university clinical research institute will mainly
participate in the process of establishing EDC, data statistics and
quality control of the trial. Full-time supervisors will examine the
whole process of the trial. We will regularly publish the research
progress and resolve issues in the research.
Statistical analyses:Wewill conduct an intention-to-treat (ITT)

analysis for the primary analysis, including primary and
secondary outcomes, with a per-protocol (PP) analysis used
for the sensitivity analysis. The ITT population is defined as all
randomized participants in the study, and the PP population is
defined as all randomized participants who were actually
compliant with their treatment. The participants clinical features
5

will be compared between the intervention and control groups.
Continuous variables will be expressed as the mean± standard
deviation in a normal distribution and median and interquartile
range in a non-normal distribution, and categorical variables will
be expressed as numbers and percentages. Baseline characteristics
will be compared by x2 tests or Fishers exact tests for categorical
variables and t-tests or Wilcoxons rank sum tests for continuous
variables. A covariance analysis will be used to analyze the Fried
phenotype, SPPB and modified means of the 2 groups, taking
the central effect of the test into account, and the 95% confidence
interval (CI) of the difference between the 2 groups will
be calculated. Only when the above 2 main indicators satisfy
the statistical hypothesis (superior effect), can the hypothesis be
considered valid. For time-event data, the Kaplan–Meier method
will be used to estimate death, non-elective hospital readmission
and fall events. A log rank test will be performed for the 2 groups.
A Cox proportional-hazard regression model will be used to
calculate the effect of potential risk factors on the events. We will
summarize the number of enrollments and completion of each
center, list the drop-outs, compare the total drop-out rate and list
the reasons for termination in detail and compare the character-
istics between those with missing outcome data and those who
have completed follow-up. The safety evaluation table will
be included to describe the number of adverse events and the
incidence of adverse events, serious adverse events, adverse
reactions and serious adverse reactions in the two groups.
Statistical significance will be set at a 2-sided P value <.05.
A cost-effectiveness analysis will also be performed to

determine whether or not CGA and multi-disciplinary manage-
ment interventions are cost effective relative to no intervention.
The costs of outpatient visits, readmissions and delivering the
intervention; the type of hospital admission and number of
hospitalization; and the length of stay in the hospital within 12
months will be estimated from the perspective of the medical
insurance institutions. The number of assessors and interveners,
working hours, labor costs, equipment costs and consultation
expenses will be obtained. A standard multiplication model will
be used to estimate theQALYs, calculated based on the EQ-5D or
BADL for each individual using the monthly interval.[37] We will
estimate life-years (LYs) using individual patient data by
calculating the time to death from recruitment.[37] Costs and
QALYs or LYs will be summed as a decision model to estimate
incremental cost-effectiveness ratios.
2.9. Adverse events and severe adverse events
2.9.1. Adverse events: fractures associated with rehabilita-
tion exercise. Severe adverse events: persistent or severe
disability or dysfunction caused by rehabilitation exercise.
If adverse or severe adverse events occur, the relationship

between them and the intervention will be assessed, the intensity
andmode of intervention will be adjusted, the intervention will be
suspended if necessary, and the participants will receive
appropriate treatment. We will immediately provide a diagnosis
and treatment and report the occurrence in a timely manner while
compensating the participant according to the relevant laws and
regulations of our country.

2.9.2. Ethics and dissemination. This study was reviewed and
approved by Ethics Committee of Beijing Hospital, China. (ID
number: 2019BJYYEC-045–02). All participants will sign their
informed consent according to the Declaration of Helsinki prior
to data collection. The results of this trial will be presented at

http://www.md-journal.com
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scientific conferences andpublished in peer-reviewed journals. The
design and development of this study is patient-centered. Patients
were not involved in the development or design of the study. The
burden of the intervention will not be assessed by patients
themselves. Patients or their guardians will receive a verbal and
written summary of the tests and evaluation results, as well as the
study results that are allowed to be disseminated to them.
3. Discussion

At present, there is still a lack of effective guidelines for the
management of elderly frailty patients. As the most effective
measure to improve physical fitness and muscle strength,
rehabilitation exercise and reasonable diet have great heteroge-
neity. Moreover, the safety, cost-effectiveness, long-term sustain-
ability and population acceptance ability of rehabilitation
exercise or reasonable diet still need large randomized control
tests or systematic reviews to verify. As a large nation of catering,
the food culture of China is very pluralistic, but many old people
in China have a deep-rooted food culture. Simple nutritional
assessment and diet are particularly needed to guide the daily diet
of the elderly. We hope that the nutrition intervention program
designed in our study can be popularized. In addition, we will
teach the appropriate content of standard rehabilitation exercise
according to the results of physical fitness assessment, and
recommend the best exercise intensity to the patients. Moreover,
standardized medication guidance, simple acupoint massage on
insomnia and constipation and patient education can be well
performed by a team in clinical work. A remarkable characteristic
of our study is the utilization of an interdisciplinary team
(physicians, nurses, nutritionists, rehabilitation physicians,
pharmacists, TCM physicians) that manages for inpatients in
different clinical departments. Our result may be able to show
that an individualized multi-component prescription for elderly
frailty patients is plausible.
This paper outlines the protocol for a randomized, single-blind,

parallel, multi-center clinical study to explore the prognosis of
elderly frailty patients after CGA and multi-disciplinary manage-
ment in China. The main purpose of this paper is to explore a
diagnosis and treatment management mode for elderly frailty
patients, rather than to evaluate the weight of a specific measure
among a variety of interventions, since the effect of each measure
has been clearly demonstrated in previous studies. If our
hypotheses are correct, we can establish a set of systematic and
standardized management mode. Compared with the control
group, the cost-effectiveness analysis of CGA and multi-disciplin-
ary management is the focus of our research, and also the key part
of whether the research results can be popularized.
Themain limitation to our study is that it takes a little long time

to evaluate the particularly frailty elderly patients, but only an
accurate CGA can better complete the interventionmeasures, and
we can cooperate with all patients to complete the evaluation
content when they are enrolled through strict inclusion-exclusion
criteria and the assessment can also be conducted in several times,
and for simple questions, we can also consult the patients family
members or caregivers.
There is strong evidence to support CGA in a hospital setting in

the Europe and North America, and randomized evidence from
China would further strengthen the evidence base. The
intervention being tested is CGA with the addition of TCM, if
it is effective, it may further supplement the existing CGA. The
study results will be extremely relevant to elderly patients. This
6

protocol, if beneficial, will demonstrate the interaction of various
intervention strategies, wherein a rehabilitation exercise, diet
adjustment, multi-drug evaluation, acupoint massage in TCMand
patient education are included, will help improve elderly frailty
patients, and will be useful for clinicians, nurses, policymakers,
public health authorities and the general population.
3.1. Trial status

At present, hospital and patient recruitment for this trial is
ongoing. The first patient was included in June 2019 and
recruitment is expected to be completed in December 2020.
Protocol version number is 1.0, dated March 10, 2019.
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