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CHINA’S SHIFT FROM POPULATION CONTROL TO
POPULATION QUALITY: IMPLICATIONS FOR
NEUROLOGY

China’s population restriction, known across the globe as
the 1-child policy, has been in place since 1981, with
variations to allow some couples a second child.1,2 In
response to social challenges arising from this policy,
the Chinese government announced in 2015 that it
would transition to a new 2-child policy, encouraging
couples since January 1, 2016, to have 2 children.3 This
transition accompanies a focus on population quality
(i.e., improvements in health, education, and social wel-
fare) in newborns to the large Chinese elderly population,
with an initiative to reform the Chinese health care sys-
tem and increase disease screening and prevention. These
changes provide an opportunity to improve the treat-
ment of neurologic disease in China, specifically identi-
fication of disease through newborn screening (NBS) and
disease treatment/prevention through education, patient
registries, and improvement in primary care access.

History of family planning and population control in

China. At the founding of the People’s Republic of
China in 1949, the population of China was an esti-
mated 541 million, doubling to 830 million by the end
of the 1970s.4 Facing such rapid population growth,
China feared insufficient economic, social, and natural
resources. To prevent this, in 1973, the Chinese govern-
ment launched the family planning campaign, issuing
voluntary guidelines on fertility control with a slogan
“late, long, and few;” later marriage, longer spacing
between births, and fewer births overall.1 The birth rate
(live births per 1,000 population per year) dropped from
33.59 in 1970 to 17.90 in 1979, and the total fertility
rate (average number of live births per woman, at current
age-specific rates) decreased from 5.81 to 2.75 (average
level for the world).4 Despite this improvement, China
anticipated continued population pressure on resources
and in 1981, China’s National Family Planning
Commission proposed a population control policy
advocating 1 child per couple (the policy moderated in

1984, allowing most rural families a second child,
although in some provinces the first child had to be
a girl).1,5 In 2002, the policy was enacted as law, the
Population and Family Planning Law, penalizing
couples with excess children (economic and
administrative sanctions).1 An exception was made at
this time to allow a second child in some provinces if
both husband and wife were from single-child families.1

In 2013, if either spouse was from a single-child family,
they were allowed a second child.2 According to China’s
National Bureau, by 2013, the total fertility rate dropped
to 1.55, below the world average.4

Coinciding with controlled population growth,
the 1-child policy led to challenging new social prob-
lems: sex imbalance among newborns (117.7 boys for
every 100 girls in 2012—the highest male/female
ratio in the world), financial strain on those having
more than 1 child, and an aging population with lack
of offspring to care for them, termed the 4:2:1 phe-
nomenon (1 child caring for 4 grandparents).4,6–8

China is the only country in the world with an elderly
population of over 100 million (expected to double
by 2016).1 To address these issues, the Chinese gov-
ernment announced on December 21, 2015, a uni-
versal 2-child policy.3 In addition to easement of
population restrictions, the government is focused
on population quality, including investments in peri-
natal and newborn screening, disease prevention in its
large aging population, and improvements to the Chi-
nese health care system. Over the past 2 decades, the
health care system has been modified, but major
reform was initiated in 2009, to include a goal of
affordable universal healthcare coverage by 2020
and increased access to primary care providers in rural
areas; specialty care centers have been providing over
80% of initial patient evaluations.9,10 There are cur-
rently 3 basic Chinese health care schemes: (1) Urban
Employee Basic Medical Insurance, mandatory for
urban employed residents and funded by employees;
(2) Urban Resident Basic Medical Insurance, funded
by government and individuals, providing voluntary
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coverage to unemployed urban residents (i.e., chil-
dren, elderly without pensions, unemployed); and
(3) New Rural Cooperative Medical System, funded
by government and individuals, providing basic vol-
untary medical benefits to rural residents. Addition-
ally, the Medical Financial Assistance program has
been established to assist the poor (those who receive
the minimum living allowance) with costs from cat-
astrophic health expenses.10,11 In 2010,.90% of the
total Chinese population was covered under one of
these schemes; however, despite this coverage, Chi-
nese residents have significant out-of-pocket expenses
for health care due to low government subsidies and
thus affordability of health care is a significant ongo-
ing issue.10

Implications of Chinese population policies and health

care reform for neurologic diseases. Prevention of disease:

Stroke. Cerebrovascular disease is the leading cause of
death in China. Annually, China has 2.5 million new-
onset stroke patients, of whom 1.6 million die,
exceeding ischemic heart disease as the leading cause
of death and adult disability in China.12 China also
has a high rate of stroke recurrence (11.2% in the first
year), due to poor adoption of modifiable risk factors,
lack of primary care physicians, and overreliance on
alternative medicine.12,13 Screening and intervention
for high-risk stroke populations were implemented as
major Chinese medical reform projects in 2011, to
include promoting healthy lifestyles (diet, physical
activity, diabetes management, and smoking cessation,
including public smoking bans) with government-
funded education programs and materials directed at
the public, establishment of wider coverage of primary
care in rural areas, and disease screening programs,
such as the Carotid Disease Screen and Intervention
Project, screening patients for carotid disease with sub-
sequent surgical or medical intervention.12 In addition,
as of 2104, 311 hospitals have been designated Stroke
Intervention Base Hospitals (up from 34 in 2010)
with evidence-based standardized therapy, stroke
training/education, administrative support, and col-
laboration among departments.12,14 A stroke registry
is under development.12

Prevention of disease: Dementia.With an aging popu-
lation and restricted offspring to care for them, degen-
erative neurologic diseases such as dementia are
becoming an enormous challenge for China. Demen-
tia is the most common disease in China, with a preva-
lence in 2010 of 9.19 million; 2.6% at age 65–69 years
and 60.5% at 95–99 years.15 The incidence of demen-
tia (Alzheimer disease, vascular dementia, and other
dementia meeting criteria defined by international or-
ganizations) in Chinese age$65 years is overall equal to
that of Western countries, with higher incidence with
age (doubling every 10 years) and in those with lower

education, who are more likely to be in the rural areas.
Additionally, the high incidence of vascular dementia
has been linked to poor risk factor modification (i.e.,
hypertension, diabetes, hyperlipidemia, and prior
stroke).16 Reducing the incidence of dementia is a pri-
ority for the Chinese government with a focus on rural
regions where there is lack of awareness and support for
cognitive impairment; memory loss in China has been
considered part of the normal aging process.15 Chinese
studies on dementia have recommended implementa-
tion of resources at the local level for prevention, diag-
nosis, and treatment of dementia by improving
education, increasing engagement in social activities,
and planning for long-term care by focusing on
government-funded programs, rather than relying on
a free market system.15,17 Public awareness campaigns
and screening for cognitive dysfunction have been ini-
tiated throughout the country. Professor Jia from Bei-
jing Xuanwu Hospital leads dementia research and
prevention in China, establishing a Chinese registry of
patients with Alzheimer disease (China Registry Net-
work), and implementing guidelines for treatment of
dementia and cognitive impairment, along with train-
ing of more than 5,000 cognitive specialists.18 This
group is also studying epidemiology, genetics, early bio-
markers, and dementia treatments; 2 new treatment
drugs, 参乌胶囊 (Shenwu capsule) and 泰思胶囊

(Taisi capsule), are compounded preparations of tradi-
tional Chinese medicine and await international patents.
Shenwu capsule has completed a phase III clinical trial
for mild to moderate Alzheimer disease and Taisi capsule
has completed a phase II trial.19 In addition to research,
The China Population Welfare Foundation initiated an
awareness program in 2012 titled “Yellow bracelet.”
This campaign provides yellow ID bracelets to patients
with dementia at high risk of getting lost, while also
providing professional training for community physi-
cians and information to the public to improve early
identification of patients with cognitive impairment.20

Earlier diagnosis: Duchenne muscular dystrophy. China
has outstanding capability for molecular diagnosis of
genetic diseases but has not yet developed systems
for the widespread application of this technology
throughout the country. In 2013, the national neo-
natal screening rate (phenylketonuria and congenital
hypothyroidism with some regions also screening for
glucose-6-phoshate dehydrogenase deficiency and
congenital adrenal hyperplasia) was just 87%.21 As
China works on improving screening coverage in
rural areas, it is also planning to increase the num-
ber of diseases screened. In the Disease Prevention
Program in Hangzhou City, Zhejiang Province,
NBS for Duchenne muscular dystrophy (DMD) is
being initiated, with consideration to extend DMD
screening throughout China. A recent publication
documented that DMD diagnosis in East China is
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usually delayed until boys are wheelchair-bound, later
in the course of the disease, and corticosteroids are
given to only 25% of diagnosed patients.22 NBS for
DMD will be performed on dried blood spots and
patients with 10-fold elevations in creatine kinase
(CK) will receive follow-up genetic testing.23 Screen-
ing CK on dried blood spots will also lead to diagnosis
of other muscular dystrophies: limb-girdle and con-
genital muscular dystrophies.24 NBS, in combination
with establishing patient registries and protocols for
patient follow-up, will revolutionize DMD care in
China. Other neuromuscular diseases also being con-
sidered for routine NBS include spinal muscular atro-
phy (SMA) and Pompe disease. In the United States,
screening for Pompe disease has been initiated while
DMD and SMA are under consideration.25 Imple-
mentation of NBS for these and other neurologic dis-
eases provides opportunities for earlier treatment,
avoids unnecessary diagnostic studies, and permits
prevention of complications. Additionally, earlier
diagnosis will enable parental genetic counseling.26

As China reforms its health care system to include
universal, more affordable coverage, and improved
access to local health care providers, platforms for
initiating patient registries and specialty care referrals
based on positive NBS will ensure that patients diag-
nosed with these diseases receive published, standard-
ized care.27

Discussion. The Chinese government has recently
announced that it will universally allow couples to
have 2 children, abolishing previous 1-child restric-
tions in place for over 30 years. In combination with
relaxing the population restriction, the government is
focused on investing in population quality, including
health care reform and disease detection, prevention,
and treatment. Although China has extra challenges
compared to other developed countries, especially
access to care for its extensive rural population,
changes and expansion of the NBS program, and edu-
cation and prevention for diseases such as dementia
and cerebrovascular disease, have the potential to
improve the care and treatment of patients with these
diseases.

AUTHOR CONTRIBUTIONS
Qing Ke: drafting/revising the manuscript for content, including medical

writing for content, acquisition of data, conceptualization of the study.

Li Zhang: drafting/revising the manuscript for content, including medical

writing for content, acquisition of data. Chaying He: drafting/revising

the manuscript for content, including medical writing for content, acqui-

sition of data. Zhengyan Zhao: drafting/revising the manuscript for

content, including medical writing for content, acquisition of data. Ming

Qi: drafting/revising the manuscript for content, including medical writ-

ing for content, acquisition of data. Robert C. Griggs: drafting/revising

the manuscript for content, including medical writing for content, acqui-

sition of data, conceptualization of the study. Michele A. Gatheridge:

drafting/revising the manuscript for content, including medical writing

for content, acquisition of data.

STUDY FUNDING
Supported by NIH grant U01NS061799, NIH grant 5–F05–

NS065682, grants from the Muscular Dystrophy Association and the

Parents Project for Muscular Dystrophy, the Education Department of

Zhejiang Province grant Y201223831, Health Bureau of Zhejiang Prov-

ince grant 2013KYA074, Science Technology Department of Zhejiang

Province Qianjiang Talents Project 2013R10051, National High Tech-

nology Research and Development Program (863 Program)

2015AA020513, and Zhejiang Provincial Natural Science Foundation

of China LY16H090007. The funders had no role in the study design,

data collection or analysis, decision to publish, or preparation of the

manuscript.

DISCLOSURE
Q. Ke, L. Zhang, C. He, Z. Zhao, and M. Qi report no disclosures rel-

evant to the manuscript. R. Griggs serves as a consultant for Marathon

Pharmaceutical, PTC Therapeutics, Taro Pharmaceuticals, and Sarepta

Pharmaceuticals. He receives research grant support from the NIH, from

the Muscular Dystrophy Association, and from the Parent Project for

Muscular Dystrophy for a clinical trial of corticosteroids in Duchenne

muscular dystrophy. M. Gatheridge reports no disclosures relevant to

the manuscript. Go to Neurology.org for full disclosures.

REFERENCES
1. Basten S, Jiang Q. Fertility in China: an uncertain future.

Popul Stud 2015;69(suppl 1):S97–S105.

2. Database of People’s Daily [online]. Available at: http://paper.

people.com.cn/rmrb/html/2013-11/16/nw.D110000renmrb_

20131116_2-01.htm. Accessed December 31, 2015.

3. China Internet Information Center [online]. Available at:

http://guoqing.china.com.cn/2015-12/21/content_37365929.

htm. Accessed December 31, 2015.

4. National Bureau of Statistics of China [online]. Available

at: http://www.stats.gov.cn. Accessed August 20, 2015.

5. Yuan X. The transformation and deduction of Chinese

population. Chin J Popul Sci 2000;01:40–45.

6. Mu G. The one-child family is risk. Family Contemporary

Worker 2012;5:11.

7. Hesketh T, Qu JD, Tomkins A. Health effects of family

size: cross sectional survey in Chinese adolescents. Arch

Dis Child 2003;88:467–471.

8. Hesketh T, Zhou X, Wang Y. The end of the one-child policy:

lasting implications for China. JAMA 2015;314:2619–2620.

9. Ke Q, Qi M, Wu W, et al. Rare disease centers for periodic

paralysis: China versus the United States and United Kingdom.

Muscle Nerve 2014;49:171–174.

10. Wang C, Rao K, Wu S, Liu Q. Health care in China:

improvement, challenges, and reform. Chest 2013;143:

524–531.

11. WHO. People’s Republic of China health system review.

Health Syst Transit 2015;578–581.

12. Liu L, Wang D, Wong KS, Wang Y. Stroke and stroke

care in China: huge burden, significant workload, and

a national priority. Stroke 2011;42:3651–3654.

13. Xu G, Liu X, Wu W, Zhang R, Yin Q. Recurrence after

ischemic stroke in Chinese patients: impact of uncontrolled

modifiable risk factors. Cerebrovasc Dis 2007;23:117–120.

14. Chinese Cardiovascular and Cerebrovascular Disease Network

[online]. Available at: http://www.cnstroke.com/newsinfo/

indexs/IndexJiDi.aspx?cCode500060001&year52014. Ac-

cessed September 2, 2015.

15. Chan KY,WangW,Wu JJ, et al. Epidemiology of Alzheimer’s

disease and other forms of dementia in China, 1990-2010:

a systematic review and analysis. Lancet 2013;381:2016–2023.

Neurology 87 August 23, 2016 e87

ª 2016 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/lookup/doi/10.1212/WNL.0000000000003010
http://paper.people.com.cn/rmrb/html/2013-11/16/nw.D110000renmrb_20131116_2-01.htm
http://paper.people.com.cn/rmrb/html/2013-11/16/nw.D110000renmrb_20131116_2-01.htm
http://paper.people.com.cn/rmrb/html/2013-11/16/nw.D110000renmrb_20131116_2-01.htm
http://guoqing.china.com.cn/2015-12/21/content_37365929.htm
http://guoqing.china.com.cn/2015-12/21/content_37365929.htm
http://www.stats.gov.cn
http://www.cnstroke.com/newsinfo/indexs/IndexJiDi.aspx?cCode=00060001&year=2014
http://www.cnstroke.com/newsinfo/indexs/IndexJiDi.aspx?cCode=00060001&year=2014
http://www.cnstroke.com/newsinfo/indexs/IndexJiDi.aspx?cCode=00060001&year=2014
http://www.cnstroke.com/newsinfo/indexs/IndexJiDi.aspx?cCode=00060001&year=2014


16. Yuan J, Zhang Z, Wen H, et al. Incidence of dementia

and subtypes: a cohort study in four regions in China.

Alzheimers Dement 2015;11:1489–1499.

17. Ji Y, Shi Z, Zhang Y, et al. Prevalence of dementia and

main subtypes in rural northern China. Dement Geriatr

Cogn Disord 2015;39:294–302.

18. Jia J. Clinical study of Chinese familial Alzheimers disease.

China Med Newspaper 2015;30:12.

19. Jia J. This study was awarded with the Second Grade

National Prize for Science and Technology Progress: The

application study on epidemiology, pathogenesis, diagnosis

and treatment of mild cognitive impairment and dementia.

J Capital Med Univ 2014;35:1–5.

20. The China PopulationWelfare Foundation [online]. Available

at: http://www.cpwf.org.cn/home/news/view/id/8461.rjh. Ac-

cessed January 19, 2016.

21. Zhong K, Wang W, He F, Wang Z. The status of neonatal

screening in China, 2013. J Med Screen 2016;23:59–61.

22. Li X, Zhao L, Zhou S, et al. A comprehensive database

of Duchenne and Becker muscular dystrophy patients

(0–18 years old) in East China. Orphanet J Rare Dis

2015;10:5.

23. Renard D. Serum CK as a guide to the diagnosis of muscle

disease. Pract Neurol 2015;15:121.

24. Gatheridge MA, Kwon JM, Mendell JM, et al. Identifying

Non-Duchenne muscular dystrophy-positive and false

negative results in prior Duchenne muscular dystrophy

newborn screening programs: a review. JAMA Neurol

2015;73:1–7.

25. Scully MA, Farrell PM, Ciafaloni E, Griggs RC,

Kwon JM. Cystic fibrosis newborn screening: a model

for neuromuscular disease screening? Ann Neurol 2015;

77:189–197.

26. Helderman-van den Enden AT, Madan K, Breuning MH,

et al. An urgent need for a change in policy revealed by

a study on prenatal testing for Duchenne muscular dystro-

phy. Eur J Hum Genet 2013;21:21–26.

27. Scully MA, Cwik VA, Marshall BC, et al. Can outcomes

in Duchenne muscular dystrophy be improved by public

reporting of data? Neurology 2013;80:583–589.

e88 Neurology 87 August 23, 2016

ª 2016 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://www.cpwf.org.cn/home/news/view/id/8461.rjh


DOI 10.1212/WNL.0000000000003010
2016;87;e85-e88 Neurology 

Qing Ke, Li Zhang, Chaying He, et al. 
China's shift from population control to population quality: Implications for neurology

This information is current as of August 22, 2016

Services
Updated Information &

 http://n.neurology.org/content/87/8/e85.full
including high resolution figures, can be found at:

References
 http://n.neurology.org/content/87/8/e85.full#ref-list-1

This article cites 21 articles, 4 of which you can access for free at: 

Subspecialty Collections

 http://n.neurology.org/cgi/collection/stroke_prevention
Stroke prevention

 http://n.neurology.org/cgi/collection/all_neuromuscular_disease
All Neuromuscular Disease

 http://n.neurology.org/cgi/collection/all_cognitive_disorders_dementia
All Cognitive Disorders/Dementia
following collection(s): 
This article, along with others on similar topics, appears in the

  
Permissions & Licensing

 http://www.neurology.org/about/about_the_journal#permissions
its entirety can be found online at:
Information about reproducing this article in parts (figures,tables) or in

  
Reprints

 http://n.neurology.org/subscribers/advertise
Information about ordering reprints can be found online:

rights reserved. Print ISSN: 0028-3878. Online ISSN: 1526-632X.
1951, it is now a weekly with 48 issues per year. Copyright © 2016 American Academy of Neurology. All 

® is the official journal of the American Academy of Neurology. Published continuously sinceNeurology 

http://n.neurology.org/content/87/8/e85.full
http://n.neurology.org/content/87/8/e85.full#ref-list-1
http://n.neurology.org/cgi/collection/all_cognitive_disorders_dementia
http://n.neurology.org/cgi/collection/all_neuromuscular_disease
http://n.neurology.org/cgi/collection/stroke_prevention
http://www.neurology.org/about/about_the_journal#permissions
http://n.neurology.org/subscribers/advertise

