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among multi-ethnic ambulatory older Asians 
with type 2 diabetes mellitus in a primary care 
setting”
Foon Yin Fung1*  and Ngiap Chuan Tan2 

Abstract 

To address and clarify the concerns of fellow researchers of “Revisiting: “Prevalence of and factors associated with 
sarcopenia among multi-ethnic ambulatory older Asians with type 2 diabetes mellitus in a primary care set-
ting”. While chronic obstructive pulmonary disease may be a contributing factor, it is our study limitation to capture a 
significant number of patients with chronic obstructive pulmonary disease for analyses. Also, ethnicity is not associ-
ated with sarcopenia.
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Main text
Sarcopenia is the age-related loss of muscle mass and 
muscle function, a clinical syndrome associated with 
increased disability, falls, hospitalization and mortal-
ity [1–3]. The loss of muscle mass has been attributed to 
aging, underlying inflammation, endocrine dysfunction, 
insulin resistance, nutritional deficit and physical inactiv-
ity [4].

Skeletal muscle dysfunction is observed in people with 
chronic respiratory disease. Among people with chronic 
obstructive pulmonary disease (COPD), common mani-
festations of the muscular system include quadriceps 
weakness, atrophy and changes in the muscle fiber 

morphology [5]. These changes suggest that COPD may 
be associated with sarcopenia. However, a systematic 
review on sarcopenia in patients with COPD showed that 
only two studies reported an association between sarco-
penia and COPD [6]. It also indicated that about 22% of 
individuals with COPD had sarcopenia, with prevalence 
rates varying between 12.4 and 28.1% in clinical settings, 
and 7.9 and 8.4% in population-based settings. Preva-
lence was highest in nursing home settings, ranging from 
53.8 to 66.7%. However there was a large heterogeneity 
across studies due to differences in methods and cut-off 
points used to assess muscle mass, and particularly the 
distinct population settings [6]. Another study alluded 
to high levels of systemic inflammation in patients with 
COPD and sarcopenia, though the inflammatory mecha-
nisms are currently unknown [7].

We thank Li et al. for their keen interest in our paper, 
“Prevalence of and factors associated with sarcopenia 
among multi-ethnic ambulatory older Asians with type 2 
diabetes mellitus in a primary care setting” [8].

Open Access

This comment refers to the article available at https:// doi. org/ 10. 1186/ 
s12877- 020- 01727-0.

*Correspondence:  foonyin.fung@mohh.com.sg
1 MOH Holdings, 1 Maritime Square, #11-25 HarbourFront Centre, 
Singapore 099253, Singapore
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-6414-9301
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12877-021-02563-6&domain=pdf
https://doi.org/10.1186/s12877-020-01727-0
https://doi.org/10.1186/s12877-020-01727-0


Page 2 of 3Fung and Tan  BMC Geriatrics          (2021) 21:690 

We have stated our exclusion criteria clearly: “Those 
with known risks which hindered or compounded sarco-
penia assessment, such as history of stroke, carpal tunnel 
syndrome, severe hip or knee osteoarthritis, dysarthria or 
dysphasia, hearing difficulties, use of walking aid, physi-
cal disabilities that affect hand-grip and/or walking, use 
of electronic implants such as pacemaker, and living in 
residential care facilities were excluded. Patients with any 
form of other disabilities, such as cognitive impairment, 
which rendered them incapable of providing informed 
written consent were also excluded” [8].

We recognize the potential factors associated with 
sarcopenia due to other comorbidities, such as hyper-
tension, hyperlipidemia, ischemic heart disease, chronic 
kidney disease, anemia and others and included these in 
our analyses. As detailed in Table  1 of our manuscript 
[8], 26.7% of sarcopenia group and 5.4% of severe sarco-
penia had other comorbidities which included but were 
not limited to asthma, osteoarthritis, COPD etc. We 
apologize for not being explicit in listing all the other less 
common comorbidities in our study population, which 
included COPD. In the univariate analyses, we found that 
chronic kidney disease and anemia were also associated 
with sarcopenia but these factors were not found in mul-
tivariate analyses.

Based on data from the Singapore Longitudinal Ageing 
Studies on 2479 Chinese participants aged 55 and above, 
the prevalence of COPD among Chinese is 26% [9]. Nev-
ertheless, no current data is available to shed light on 
prevalence of COPD in other ethnic groups in Singapore. 
COPD could be under-diagnosed or under-reported in 
local setting. Only 2% of diagnosed patients is estimated 
to carry a COPD diagnosis based on airflow limitation 
[10].

The major risk factor for COPD is tobacco smoking. 
Unlike China where the prevalence of smoking is 27.7% 
in 2019, the prevalence of smoking in Singapore is esti-
mated to be lower by about half at about 12–14% [11]. 
Furthermore, local patients with severe COPD are more 
likely to be managed by pulmonologists rather than by 
primary care physicians. The setting of our study was in 
a primary care clinic (polyclinic). Our study was limited 
by a small population of patients with both T2DM and 
COPD. It is not adequately powered to determine the 
ethnic risk of patients with T2DM, COPD and sarco-
penia. A study with a larger study population recruited 
from both primary and tertiary care settings is needed 
to evaluate the association between ethnicity, COPD and 
sarcopenia.

Unlike the homogenous Han ethnic majority group in 
the population in China, the local population in Singa-
pore consists of multi-ethnic Asians. While Chinese is 

the major ethnic group, we had recruited other minor-
ity groups such as the Malays and Indians. The study 
provided an opportunity to assess ethnicity as a poten-
tial factor influencing sarcopenia based on a secondary 
hypothesis. While univariate logistic regression analy-
ses showed that Chinese ethnicity was associated with 
greater risk of sarcopenia, multivariable logistic regres-
sion did not allude to the same result as reported in the 
study findings. Likewise in a study on the prevalence 
and factors associated with sarcopenia among commu-
nity living elderly with type 2 diabetes in primary care 
clinics in Malaysia, which is also a multi-ethnic Asian 
society, no significant association was found between 
ethnicity and sarcopenia [12]. We did not draw the 
conclusion that Chinese ethnic groups were associated 
with a greater risk of sarcopenia among older patients 
with Type 2 diabetes mellitus (T2DM).

It is important to recognize that the demographic 
characteristics, living environment, personal lifestyle 
and behavior differ between populations. It is inap-
propriate to extrapolate that risk factors observed in a 
native population are applicable in a foreign population. 
The Japanese in mainland Japan and those in Hawaii 
have different cardiovascular morbidity and mortality 
risks even though they are of the same ethnicity [13]. 
Fundamentally the epidemiology of a clinical entity can 
differ across populations in various geographical locali-
ties. Failure to recognize this fundamental principle can 
also lead to erroneous interpretations and attribution 
to “inappropriate and unscientific research design”. We 
would like to reiterate that the earlier published study is 
based on sound research design. The results are contex-
tualized to the multi-ethnic Asian population in urban 
Singapore but are limited in its generalizability.

Abbreviations
T2DM: Type 2 diabetes mellitus; COPD: Chronic obstructive pulmonary 
disease.

Acknowledgements
Not applicable.

Authors’ contributions
FFY wrote the manuscript, read and approved the final manuscript. TNC wrote 
the manuscript, read and approved the final manuscript. Both authors contrib-
uted equally to the manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.



Page 3 of 3Fung and Tan  BMC Geriatrics          (2021) 21:690  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 MOH Holdings, 1 Maritime Square, #11-25 HarbourFront Centre, Singa-
pore 099253, Singapore. 2 SingHealth Polyclinics, SingHealth-Duke NUS Family 
Medicine Academic Clinical Programme, 167 Jalan Bukit Merah, Connection 
One, Tower 5, #15-10, Singapore 150167, Singapore. 

Received: 29 September 2020   Accepted: 19 July 2021

References
 1. Janssen I, Shepard DS, Katzmarzyk PTRR. The healthcare costs of sarcope-

nia in the United States. J Am Geriatr Soc. 2004;52:80–5.
 2. Rizzoli R, Reginster J, Arnal J, Bautmans I. Europe PMC funders group qual-

ity of life in sarcopenia and frailty. Calcif Tissue Int. 2014;93:101–20.
 3. Beaudart C, Rizzoli R, Bruyere O, Reginster JY, Biver E. Sarcopenia: burden 

and challenges for public health. Arch Public Health. 2014;72(45):1–8.
 4. Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y, Cederholm T, Landi F, et al. 

Sarcopenia: European consensus on definition and diagnosis. Age Age-
ing. 2010;39:412–23.

 5. Bone AE, et al. Sarcopenia and frailty in chronic respiratory disease: les-
sons from gerontology. Chron Respir Dis. 2017;14(1):85–99.

 6. Benz E, Trajanoska K, Lahousse L, et al. Sarcopenia in COPD: a systematic 
review and meta-analysis. Eur Respir Rev. 2019;28:190049.

 7. Byun, et al. Sarcopenia correlates with systemic inflammation in COPD. 
Int J COPD. 2017;12:669–75.

 8. Fung, et al. Prevalence of and factors associated with sarcopenia among 
multi-ethnic ambulatory older Asians with type 2 diabetes mellitus in a 
primary care setting. BMC Geriatr. 2019;19:122. https:// doi. org/ 10. 1186/ 
s12877- 019- 1137-8.

 9. Ng TP, Niti M, Fones C, Yap KB, Tan WC. Co-morbid association of depres-
sion and COPD: a population-based study. Respir Med. 2009;103(6):895–
901. https:// doi. org/ 10. 1016/j. rmed. 2008. 12. 010 Epub 2009 Jan 10. 
PubMed PMID: 19136238.

 10. https:// www. moh. gov. sg/ docs/ libra riesp rovid er4/ guide lines/ copd. pdf. 
Accessed 25 Apr 2020.

 11. https:// www. moh. gov. sg/ docs/ libra riesp rovid er5/ defau lt- docum ent- libra 
ry/ outco me- of- the- 2018- public- consu ltati on- and- the- gover nment-s- 
final asses e3bf4 6dd03 e8495 998d0 7cdf5 cde7e 9f. pdf. Accessed 27 Apr 
2020.

 12. Sazlina S-G, Lee PY, Chan YM, Hamid MSA, Tan NC. The prevalence and 
factors associated with sarcopenia among community living elderly 
with type 2 diabetes mellitus in primary care clinics in Malaysia. PLoS 
One. 2020;15(5):e0233299. https:// doi. org/ 10. 1371/ journ al. pone. 02332 99 
PMID: 32433712.

 13. Benfante R. Studies of cardiovascular disease and cause-specific mortality 
trends in Japanese-American men living in Hawaii and risk factor com-
parisons with other Japanese populations in the Pacific region: a review. 
Hum Biol. 1992;64(6):791–805.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/s12877-019-1137-8
https://doi.org/10.1186/s12877-019-1137-8
https://doi.org/10.1016/j.rmed.2008.12.010
https://www.moh.gov.sg/docs/librariesprovider4/guidelines/copd.pdf
https://www.moh.gov.sg/docs/librariesprovider5/default-document-library/outcome-of-the-2018-public-consultation-and-the-government-s-finalassese3bf46dd03e8495998d07cdf5cde7e9f.pdf
https://www.moh.gov.sg/docs/librariesprovider5/default-document-library/outcome-of-the-2018-public-consultation-and-the-government-s-finalassese3bf46dd03e8495998d07cdf5cde7e9f.pdf
https://www.moh.gov.sg/docs/librariesprovider5/default-document-library/outcome-of-the-2018-public-consultation-and-the-government-s-finalassese3bf46dd03e8495998d07cdf5cde7e9f.pdf
https://doi.org/10.1371/journal.pone.0233299

	Response to Revisiting: “Prevalence of and factors associated with sarcopenia among multi-ethnic ambulatory older Asians with type 2 diabetes mellitus in a primary care setting”
	Abstract 
	Main text
	Acknowledgements
	References


