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Abstract 

Background  Sarcopenia is a progressive and generalized skeletal muscle disorder that is associated with an increased likelihood of 

adverse outcomes, including falls, fractures, physical disability, and mortality. However, there have been few systematic studies of the 

prevalence and prognostic values of sarcopenia in older patients with coronary heart disease (CHD). This study aimed to investigate the 

prevalence of sarcopenia in hospitalized older patients with CHD, and to prospectively evaluate the effect of sarcopenia on the short-term 

prognosis of these patients. Methods  Patients aged ≥ 65 years, with the diagnosis of CHD from Peking Union Medical College Hospital 

between December 2017 and November 2018, were included. Sarcopenia was diagnosed according to consensus of the Asian Working 

Group for Sarcopenia in 2014. Follow-up items included unscheduled return visits, occurrence of major adverse cardiac and cerebral events 

(MACCE), and all-cause mortality. The MACCE-free survival curve of sarcopenic and non-sarcopenic older patients with CHD was esti-

mated by the Kaplan-Meier method. Cox regression analysis was used to analyze the association between sarcopenia and an unscheduled 

return visits, MACCE, and all-cause mortality. Results  A total of 345 older patients with CHD were enrolled in the study, with a median 

age of 74 years. Among the patients, 78 (22.6%) were diagnosed with sarcopenia. During the follow-up time, there were significantly more 

unscheduled return visits in sarcopenic patients than in non-sarcopenic patients (34.2% vs. 21.8%, χ2 = 4.418, P = 0.036), while there was no 

significant difference in the occurrence of MACCE (χ2 = 2.869, P = 0.09) or all-cause mortality (χ2 = 1.673, P = 0.196) between these patient 

groups. The Kaplan-Meier curve showed that the MACCE-free survival time of sarcopenic patients was significantly shorter than that in 

non-sarcopenic patients (χ2 = 4.102, P = 0.043). After adjusting for sex, age, and the Charlson comorbidity index, sarcopenia was not an 

independent risk factor of unscheduled return visits (HR = 1.002, 95% CI: 0.556–1.807). However, the complication of anxiety and depres-

sion was an independent risk factor (HR = 1.876, 95% CI: 1.012–3.477, P = 0.046) for unscheduled return visits in older patients with CHD. 

Conclusions  There is a high prevalence of sarcopenia among hospitalized older adults with CHD. A shorter MACCE-free survival time 

and more unscheduled return visits are found in sarcopenic older patients with CHD. Clinicians should pay more attention to the functional 

status of older patients with CHD, as well as identification and management of geriatric syndromes. 
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1  Introduction 

China has entered an aging society. By the end of 2016, 
the number of older adults aged 60 and older reached 230 
million. This number is projected to reach 418 million by 
2035 and peak at 487 million by 2053.[1] Coronary heart 
disease (CHD) is one of the main reasons affecting the 
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health of the older population (especially older people aged 
≥ 80 years old) and its prevalence increases with age. In 
China, the mortality of acute myocardial infarction increases 
almost exponentially since 40 years old, and it is more 
prominent in people aged ≥ 80 years.[2]  

Sarcopenia, which is defined as a low muscle mass and 
low muscle function and/or reduced physical performance,[3] 
is a major public health consideration. Sarcopenia leads to 
serious adverse health consequences, such as functional 
disabilities, frailty, fatigue, falls, fractures, hospitalizations, 
multiple comorbidities (osteoporosis, diabetes mellitus),[4] 
mortality, and compromised quality of life.[5] 
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The effect of low muscle mass and reduced muscle 
strength on quality of life and prognosis of older patients 
with cardiovascular disease is not well understood, and 
there are few related clinical studies. A propensity score- 
matched analysis of a single center all-comer cohort study 
included 475 patients with coronary artery disease who un-
derwent successful percutaneous coronary intervention.[6] 
Muscle mass was measured using the cross-sectional areas 
of skeletal muscle at the first lumbar (L1) vertebral level 
and was presented as the L1 skeletal muscle index (L1 SMI, 
normalized for height). During the three-year follow-up, the 
incidence of major adverse cardiovascular events (MACEs) 
(39.6% vs. 11.8%, P < 0.001) and all-cause mortality 
(23.7% vs. 5.9%, P < 0.001) were significantly higher in 
patients with a low L1 SMI than in those with a high L1 
SMI. Moreover, a low L1 SMI was an independent predic-
tor of a higher risk of all-cause mortality [hazard ratio (HR) 
= 4.07, P < 0.001] and MACEs (HR = 3.76, P < 0.001). 
However, this study did not assess muscle strength and 
physical performance of the patients, and analyzed the 
prognostic implications of sarcopenia as a whole in patients 
with coronary artery disease. 

There is no published clinical study on the prevalence of 
sarcopenia in older patients with CHD (including stable 
coronary heart disease and acute coronary syndrome), and 
the effect of sarcopenia on the prognosis of older patients 
with CHD. To bridge this important knowledge gap, this 
single-center study aimed to examine the prevalence and 
prognostic value of sarcopenia for older patients with CHD. 
We also aimed to accumulate clinical data for following 
intervention studies for older patients with CHD and sarco-
penia in China. 

2  Methods 

This was a prospective, observational study of hospital-
ized older patients with CHD. The study protocol was ap-
proved by the institutional review board of Peking Union 
Medical College Hospital (S–589). Study procedures were 
performed in accordance with the Declaration of Helsinki 
ethical principles for medical research involving human 
subjects. 

2.1  Study population 

Patients with CHD who were aged ≥ 65 years and ad-
mitted to the Cardiology and Geriatrics Departments, Pe-
king Union Medical College Hospital from December 2017 
to November 2018 were enrolled in this study. Patients with 
the following conditions were considered for inclusion: (1) 
selective coronary angiography identified one or more major 

coronary artery stenosis ≥ 50%; (2) clinical symptoms, an 
electrocardiogram, and myocardial markers were in accor-
dance with the 2014 American College of Cardiol-
ogy/American Heart Association (ACC/AHA) guideline for 
diagnosis and treatment of acute coronary syndrome (ACS); 
(3) stable coronary heart disease; (4) New York Heart As-
sociation classes I-II; and (5) patients willing to participate 
in this study and sign informed consent. ACS included ST 
segment elevation myocardial infarction, non-ST segment 
elevation myocardial infarction, and unstable angina pecto-
ris. Patients with the following conditions were exclusion: 
(1) patients with aphasia, delirium, and inability to commu-
nicate because of severe cognitive impairment; (2) patients 
complicated by Parkinson’s disease, severe knee or hip os-
teoarthritis, lumbar spinal canal stenosis, or tumors; (3) New 
York Heart Association classes III-IV; and (4) patients with 
an unstable condition, not willing to participate in this study, 
and incomplete information and assessment data. 

2.2  Data collection 

A clinical database was established to record age, sex, 
height, and weight of the patients in detail, and the body 
mass index (BMI) was calculated. Underlying diseases, 
such as diabetes mellitus, hypertension, anxiety, and de-
pression, of the patients were also recorded. Fasting blood 
samples were taken the next morning after admission. White 
blood cell count, neutrophil count, and hemoglobin and 
platelet count were determined, as well as other laboratory 
parameters, such as serum creatinine, total cholesterol, 
triglyceride, low-density lipoprotein cholesterol, serum al-
bumin, prealbumin, and high-sensitivity C-reactive protein 
levels. Evaluation of patients with stable CHD was con-
ducted on the second day after hospitalization. Evaluation of 
patients with ACS was conducted after complete remission 
of myocardial ischemia symptoms. 

2.3  Assessment of sarcopenia 

A Jamar handgrip dynamometer was used to measure 
grip strength. Walking speed was measured by the 6-m 
walking speed test. Sarcopenia was diagnosed according to 
consensus of the Asian Working Group for Sarcopenia in 
2014 as follows: (1) the walking speed cut point was a 6-m 
walking speed ≤ 0.8 m/s; and (2) the grip strength cut point 
was < 26 kg for men and < 18 kg for women.[3] When (1) 
and/or (2) was found, muscle mass, including skeletal mus-
cle mass of the limbs and the whole body, of the patient was 
further measured by bioelectrical impedance analysis, and 
the appendicular skeletal muscle mass index (ASMI) was 
calculated. Patients with an ASMI < 7.0 kg/m2 (men) or < 
5.7 kg/m2 (women) were diagnosed with sarcopenia. Meas-
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urements were conducted by the InBody720 Body Compo-
sition Analyzer (Biospace Co., Ltd., Korea). 

2.4  Assessment of physical function and other assessments 

Activities of daily living (ADL) of the patients were as-
sessed by the Katz ADL Scale.[7] Instrumental activity of 
daily living (IADL) of the patients was assessed by the 
Lawton IADL scale.[8] Comorbidity of the patients was 
evaluated by the Charlson comorbidity index.[9] We re-
corded long-term medication use and assessed whether there 
was polypharmacy. We examined the nutritional status of 
the patients by the Mini Nutritional Assessment-Short Form 
(MNA-SF). An MNA-SF score ≤ 7 indicates malnutrition 
and MNA-SF scores 8-11 indicate a risk of malnutrition.[10] 
In a balance test, we evaluated the full tandem stance time 
of the patients, and < 10 s indicated that the patient failed 
the test.[11] The history of falls over the previous year, uri-
nary incontinence, and living conditions of the patients were 
recorded. 

2.5  Follow-up 

Through a clinical visit or telephone consultation, the 
time and specific reasons for occurrence of the following 
were recorded in detail: (1) unscheduled return visits; (2) 
major adverse cardiac and cerebral events (MACCE), in-
cluding myocardial infarction, stroke, new-onset or wors-
ened heart failure, and death from cardiac and cerebrovas-
cular disease, and (3) all-cause mortality during the fol-
low-up period. 

2.6  Statistical analyses 

SPSS software version 24.0 was used for statistical 
analysis. Normally distributed data are expressed as mean ± 
SD and the t-test was used for comparison between two 
groups. Non-normally distributed data are expressed as me-
dian (interquartile range) and the Wilcoxon rank sum test 
was used for comparison between two groups. Count data 
are expressed by frequency (percentage), and comparison 
between groups was performed by the chi-square test or 
Fisher’s exact test. Cox regression analysis was used to 
analyze the association between sarcopenia and unsched-
uled return visits, MACCE, and all-cause mortality. Sur-
vival rate was estimated by the Kaplan-Meier method and 
comparison between the two survival curves was performed 
by the log-rank test. All of the tests were two-sided and the 
difference was statistically significant when P < 0.05. 

3  Results 

There were 414 older patients with CHD who were ad-

mitted to the Cardiology and Geriatrics Departments, Pe-
king Union Medical College Hospital from December 2017 
to November 2018. Of them, 69 patients were excluded 
according to exclusion criteria. A total of 345 patients with 
CHD with complete data aged ≥ 65 years were included in 
this study. The patients were aged between 65 and 96 years 
old, with a median age of 74 years. There were 250 cases of 
stable CHD and 95 cases of ACS. Among these patients, 78 
(22.6%) were diagnosed with sarcopenia according to the 
consensus issued by the Asian Working Group for Sarco-
penia. Patients with sarcopenia were significantly older in 
age and had a lower BMI compared with non-sarcopenic 
patients (both P < 0.001). The Charlson comorbidity index 
and long-term medication use were significantly greater in 
sarcopenic patients compared with non-sarcopenic patients 
(both P < 0.05). The proportion of ACS was significantly 
lower and that of anxiety and depression was higher in sar-
copenic patients than in non-sarcopenic patients (both P < 
0.05). MNA-SF scores in sarcopenic patients were signifi-
cantly lower than those in non-sarcopenic patients (P < 
0.001). The proportions of urinary incontinence, history of 
falls in the previous year, and living alone in sarcopenic 
patients were significantly higher than those in non-sarco-
penic patients (P < 0.05 for all). In patients with sarcopenia, 
the ADL score and IADL score were significantly lower 
than those in non-sarcopenic patients (both P < 0.001). The 
percentage of those who failed to complete the full tandem 
stance test was significantly higher in sarcopenic patients 
than in non-sarcopenic patients (P < 0.001). High-sensitivity 
C-reactive protein levels were higher, and albumin and 
prealbumin levels were lower in sarcopenic patients than in 
non-sarcopenic patients (all P < 0.05) (Table 1). 

The follow-up time of older patients with CHD ranged 
from 90 days to 446 days and the median follow-up time 
was 351 days (300, 394). There were three cases of loss of 
follow-up (two cases in the sarcopenia group and one case 
in the non-sarcopenia group). During the follow-up period, 
84 (24.6%) patients had unscheduled visits. There were 
significantly more unscheduled visits in sarcopenic patients 
than in non-sarcopenic patients (χ2 = 4.418, P = 0.036) (Ta-
ble 2). 

During the follow-up period, there was no significant 
difference in the rate of MACCE between the two groups 
(χ2 = 2.869, P = 0.09) (Table 3). There was also no signifi-
cant difference in all-cause mortality between the two 
groups (χ2 = 1.673, P = 0.196) (Table 4). 

The median MACCE-free survival time in patients with 
sarcopenia was 337 days (282, 389) and that in non-sarco-
penic patients was 361 days (304, 398). The Kaplan-Meier 
curve showed that the MACCE-free survival time of sarco- 
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Table 1.  Comparison of clinical data of sarcopenic and non-sarcopenic older patients with CHD. 

Variable 
All cases 

(n = 345) 

Sarcopenia group 

(n = 78) 

Non-sarcopenia group 

(n = 267) 

χ2 or  

t-value 
P-value

Median age, yrs 74 (69, 79) 79.5 (75, 84) 72 (68, 77) −6.875 < 0.001**

Male 208 (60.3%) 32 (41%) 176 (65.9%) 15.623 < 0.001**

Body mass index, kg/m2 24.93 ± 4.42 23.52 ± 4.26 25.42 ± 3.04 −4.401 < 0.001**

History of falls 92 (26.7%) 28 (35.9%) 64 (24%) 4.391 0.036* 

Urinary incontinence 76 (22%) 33 (42.3%) 43 (16.1%) 24.13 < 0.001**

Living alone 33 (9.6%) 12 (15.4%) 21 (7.9%) 3.925 0.048* 

Median MNA-SF score 12 (11, 13) 11.5 (9, 12.25) 12 (11, 14) −3.977 < 0.001**

Acute coronary syndrome 95 (27.5%) 14 (17.9%) 81 (30.3%) 4.643 0.031* 

Complicated with type 2 diabetes mellitus 144 (41.7%) 38 (48.7%) 106 (39.7%) 2.019 0.155 

Complicated with anxiety and depression 35 (10.1%) 13 (16.7%) 22 (8.2%) 4.703 0.030* 

Median Charlson comorbidity index 1 (0, 2) 1.5 (1, 3) 1 (0, 2) −2.708 0.007* 

Median long-term medication use 7 (5, 9) 7 (6, 10) 7 (5, 9) −2.228 0.026* 

Median ADL score 6 (5, 6) 5 (4, 6) 6 (6, 6) −6.99 < 0.001**

Median IADL score 8 (7, 8) 6 (4, 8) 8 (8, 8) −8.637 < 0.001**

Median grip strength, kg 26.9 (20.1, 33.4) 17.6 (14.88, 23.7) 29.7 (23.3, 35.1) −10.27 < 0.001**

Median walking speed, m/s 0.86 (0.67, 1.01) 0.6 (0.44, 0.71) 0.92 (0.81, 1.05) −10.211 < 0.001**

Failure to complete full tandem stance 85 (24.6%) 45 (57.7%) 40 (15%) 59.308 < 0.001**

Median albumin, g/L 40 (38, 43) 40 (37, 42) 41 (38, 43) −2.164 0.030* 

Prealbumin, mg/L 225.86 ± 49.01 207.64 ± 52.07 231.18 ± 46.86 3.803 < 0.001**

Median glycosylated hemoglobin, % 6.1 (5.7, 7.1) 6.2 (5.7, 7.2) 6.1 (5.7, 7) −0.697 0.486 

Median uric acid, mmol/L 340 (283.5, 405) 348 (298.5, 439.75) 337 (281, 395) −1.589 0.112 

Median high-sensitivity C-reactive protein, mg/L 1.2 (0.51, 2.75) 1.85 (0.75, 4.92) 1.09 (0.49, 2.35) −2.915 0.004* 

Median triglycerides, mmol/L 1.16 (0.87, 1.59) 1.15 (0.87, 1.61) 1.17 (0.86, 1.57) −0.383 0.702 

Median low-density lipoprotein cholesterol, mmol/L 1.95 (1.59, 2.4) 2.01 (1.64, 2.43) 1.95 (1.57, 2.4) −0.825 0.409 

Data are presented as means ± SD or n (%) or median (interquartile range). *P < 0.05, **P < 0.001. ADL: activities of daily living; CHD: coronary heart disease; 

IALD: instrumental activity of daily living; MNA-SF: Mini Nutritional Assessment-Short Form. 

Table 2.  Comparison of unscheduled return visits for sarcopenic and non-sarcopenic patients with CHD during follow-up. 

Variable 
All patients 

(n = 342) 

Sarcopenia group 

(n = 76) 

Non-sarcopenia group 

(n = 266) 
P-value 

Unscheduled visit 84 (24.6%) 26 (34.2%) 58 (21.8%) 0.027* 

Infectious disease 17 (20.2%) 9 (34.6%) 8 (13.8%) 0.005* 

Angina/acute myocardial infarction 19 (22.6%) 6 (23.1%) 13 (22.4%) 0.497 

Arrhythmia 5 (5.9%) 3 (11.5%) 2 (3.4%) 0.140 

Congestive heart failure 2 (2.4%) 1 (3.8%) 1 (1.7%) 0.935 

Stroke 4 (4.8%) 1 (3.8%) 3 (5.2%) 1.000 

Acute intestinal obstruction 3 (3.6%) 2 (7.7%) 1 (1.7%) 0.255 

Fracture after falling 6 (7.1%) 1 (3.8%) 5 (8.6%) 1.000 

Other causes 28 (33.3%) 3 (11.5%) 25 (43.1%) 0.116 

*P < 0.05. CHD: coronary heart disease. 

 

penic patients was significantly shorter than that in non-sar-
copenic patients (χ2 = 4.102, P = 0.043) (Figure 1). 

After adjusting for sex, age, and the Charlson comorbid-
ity index, we found that sarcopenia was not an independent 

risk factor of unscheduled return visits (HR = 1.002, 95% 
CI: 0.556–1.807), MACCE (HR = 0.875, 95% CI: 0.469– 
1.633), and all-cause mortality (HR = 0.409, 95% CI: 0.126– 
1.33). However, the complication of anxiety and depression  
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Table 3.  Comparison of MACCE in sarcopenic and non-sarcopenic patients during follow-up. 

Variable 
All patients 

(n = 342) 

Sarcopenia group 

(n = 76) 

Non-sarcopenia group 

(n = 266) 
P-value 

Major adverse cardiac and cerebral events 20 (5.8%) 8 (10.5%) 12 (4.5%) 0.050 

Death from cardiac and cerebrovascular diseases 11 (55%) 4 (50%) 7 (58.3%) 0.251 

Stroke 4 (20%) 1 (12.5%) 3 (25%) 0.856 

Acute myocardial infarction 3 (15%) 2 (25%) 1 (8.3%) 0.063 

New-onset or worsen heart failure 2 (10%) 1 (12.5%) 1 (8.3%) 0.320 

MACCE: major adverse cardiac and cerebral event. 

Table 4.  Comparison of all-cause mortality in sarcopenic and non-sarcopenic patients with CHD during follow-up. 

Variable 
All patients 

(n = 342) 

Sarcopenia group 

(n = 76) 

Non-sarcopenia group 

(n = 266) 
P-value 

All-cause mortality 19 (5.56%) 7 (9.21%) 12 (4.51%) 0.101 

Cardiac and cerebrovascular diseases 11 (57.9%) 4 (57.1%) 7 (58.3%) 0.251 

Multiple organ failure due to severe pneumonia 4 (21.1%) 2 (28.6%) 2 (16.7%) 0.179 

Tumor 1 (5.3%) 1 (14.3%) 0 0.061 

Diabetic ketoacidosis 1 (5.3%) 0 1 (8.3%) 0.592 

Unknown causes 2 (10.5%) 0 2 (16.7%) 0.448 

CHD: coronary heart disease. 
 

 

Figure 1.  Comparison of MACCE-free survival curves be-
tween sarcopenic patients and non-sarcopenic patients. MACCE: 
major adverse cardiac and cerebral event. 

was an independent risk factor (HR = 1.876, 95% CI: 
1.012–3.477, P = 0.046) for unscheduled return visits in 
older patients with CHD. 

4  Discussion 

In recent years, the effect of sarcopenia as assessed with 
various methods on the prognosis of patients with diabetes 
mellitus, liver cirrhosis, and tumors has been previously 
studied.[12–18] These studies have also reported that sarco-

penia assessed with various methods was closely associated 
with subclinical features of CHD, such as coronary artery 
calcification and subclinical coronary artery stenosis.[19–21] 
However, the effect of  CHD on sarcopenia remains unclear. 
This study showed that there was a high prevalence of sar-
copenia in hospitalized older adults with CHD. The inci-
dence of unscheduled return visits in sarcopenic older pa-
tients with CHD was higher than that in those without sar-
copenia. Moreover, the MACCE-free survival time in pa-
tients with sarcopenia was significantly shorter than that in 
patients without sarcopenia. 

The current study showed that during follow-up, 24.6% 
of older patients with CHD had unscheduled return visits. 
Among them, angina pectoris/myocardial infarction and 
infectious disease were the most common reasons for those 
visits. Furthermore, these reasons were also the most com-
mon reasons for unscheduled return visits in sarcopenic 
older patients with CHD. The incidence of unscheduled 
return visits in patients with sarcopenia was significantly 
higher than that in patients without sarcopenia. These results 
suggest that the rate of unscheduled return visits of older 
patients with CHD, especially those complicated by sarco-
penia, is high after discharge. Therefore, clinicians should 
provide detailed health instructions to patients and their 
families when they are discharged from hospital. 

Our study showed that there were no significant differ-
ences in the rates of MACCE and all-cause mortality be-
tween sarcopenic and non-sarcopenic patients with CHD. 
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After adjusting for age, sex, and comorbid diseases, sarco-
penia was not an independent risk factor of unscheduled 
return visits. Because of the small sample size, particularly 
the short follow-up time, and the fact that this was a sin-
gle-center study, the association between sarcopenia and 
prognosis of older patients with CHD cannot be fully de-
termined. To understand the effect of sarcopenia on the 
long-term prognosis of CHD, the sample size should be 
further expanded. Additionally, further follow-up observa-
tions and multicenter clinical studies should be conducted. 

In our study, 10.1% of older patients with CHD were 
complicated by anxiety and depression. Cox regression 
analysis showed that the complication of anxiety and de-
pression was an independent risk factor for unscheduled 
visits in older patients with CHD. Mental illness itself is an 
independent risk factor for the onset and exacerbation of 
CHD. Watkins, et al.[22] showed that anxiety increased 
all-cause mortality by 1.6 times in patients with CHD. For 
older patients with CHD complicated by anxiety and de-
pression, a multidisciplinary team of geriatrics should be 
included in ward rounds. Furthermore, whether patients 
should be prescribed anti-anxiety and depression drugs 
should be determined under joint discussion of geriatricians, 
psychiatrists, and clinical pharmacists. Drug interactions 
between prescribed anti-anxiety and depression drugs and 
the drugs currently being taken by patients should also be 
evaluated. 

The current study showed that the MACCE-free survival 
time in sarcopenic patients was significantly shorter than 
that in non-sarcopenic patients. Cox regression analysis 
showed that sarcopenia was not an independent risk factor 
for MACCE. This difference in findings might have been 
caused by the degree of coronary artery lesions, age, sex, 
comorbid diseases or geriatric syndromes of the patients. 
Further studies are required to determine this issue. 

In treatment of sarcopenia, progressive exercise schemes 
of at least three times per week (including resistance exer-
cise) can improve physical function of older patients with 
sarcopenia and frailty, and reduce the occurrence of adverse 
events, such as falls.[23–25] For older patients with CHD and 
sarcopenia or frailty, a corresponding rehabilitation exercise 
scheme should be developed according to the cardio-pul-
monary function of patients with the assistance of therapists. 
The therapeutic effects of nutritional interventions, such as 
supplementation of protein, vitamin D, and antioxidants, on 
sarcopenia remain controversial. The PROVIDE study was 
a randomized, double-blind, placebo-controlled study, 
which enrolled 380 older patients with reduced muscle mass, 
but self-care in daily life.[26] The active group (n = 184) re-

ceived a vitamin D and leucine-enriched whey protein nutri-
tional supplement for consumption twice daily for 13 weeks. 
The control group (n = 196) received an iso-caloric control 
product for consumption twice daily for 13 weeks. Primary 
outcomes of handgrip strength and the Short Physical Per-
formance Battery score, and secondary outcomes of the 
chair-stand test, gait speed, balance score, and appendicular 
muscle mass were measured at baseline, week 7, and week 
13 of the intervention. This previous study showed that 
handgrip strength and the Short Physical Performance Bat-
tery score were improved in both groups without significant 
between-group differences. The active group improved 
more in the chair-stand test compared with the control group 
[between-group effect, 95% CI: −1.01 (−1.77–−0.19), P = 
0.018]. The active group gained more appendicular muscle 
mass than did the control group [between-group effect, 95% 
CI: 0.17 (0.004–0.338), P = 0.045]. In our study, nutri-
tional-related indices (MNA-SF score, albumin levels, and 
prealbumin levels) in patients with sarcopenia were signifi-
cantly lower than those in patients without sarcopenia. 
Therefore, attention should be paid to the nutritional status 
of older patients with CHD complicated by decreased 
physical function. For older patients with CHD complicated 
by malnutrition and nutritional risk, a nutritional prescrip-
tion should be provided, and body fitness training should 
be carried out simultaneously to improve their physical 
function. 

This study was an observational cohort study and pro-
posed no intervention measures for sarcopenia. In future 
studies, we plan to design a prospective cohort study based 
on comprehensive geriatric assessment, and focus on inter-
vention of a geriatric interdisciplinary team, including geri-
atricians, cardiologists, dieticians, therapists, clinical phar-
macists, psychologists, and social workers. We aim to in-
vestigate the effects of comprehensive geriatric assessment 
and use of a geriatric interdisciplinary team on prognosis 
and quality of life of older patients with cardiovascular dis-
ease complicated by sarcopenia. 

4.1  Limitations 

There were several limitations in this study. Firstly, the 
sample size of this study was small and the follow-up time 
was relatively short. In the future, the sample size should be 
further expanded, and the effect of sarcopenia on long-term 
prognosis of older patients with CHD should be studied. 
Secondly, the degree of underlying coronary lesions was not 
included, which may have affected the outcome. Thirdly, 
because of the small sample size, different types of CHD 
were not analyzed separately to investigate the effects of 
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sarcopenia on the prognosis of older patients with ACS and 
stable CHD. Last but not least, secondary prophylactic 
therapy in CHD and percutaneous intervention/coronary 
artery bypass grafting treatment between the sarcopenia and 
non-sarcopenia groups were not analyzed in this study, 
which should be investigated in the future. 

4.2  Conclusions 

Our study shows that there is a high prevalence of sarco-
penia in hospitalized older adults with CHD. The incidence 
of unscheduled return visits in sarcopenic older patients 
with CHD is higher than that in patients without sarcopenia. 
There is no difference in the incidence of MACCE and 
all-cause mortality between older patients with CHD and 
sarcopenia and those without sarcopenia. Sarcopenia is not 
an independent risk factor of short-term prognosis in older 
patients with CHD. However, the complication of anxiety 
and depression is an independent risk factor of unscheduled 
return visits in older patients with CHD. The MACCE-free 
survival time in patients with sarcopenia is significantly 
shorter than that in patients without sarcopenia. 
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