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Section 1. National Standards for China Healthy Cities 

 

The standards for a healthy city have more than 100 criteria in ten domains: governance, health 

education, urban sanitation, environment protection, public spaces and drinking water, food 

safety, infectious disease prevention and control, control of disease vectors, hygiene in 

communities and workplaces, and hygiene of urban villages and rural-urban continuum. Since 

the first version was published in 1989, the standards for being a healthy city had been updated 

three times in 1994, 2005, and 2010, respectively. But no dramatic changes were made for the 

main indicators. These four versions of standards include similar indicators, and the 

requirements became slightly more stringent in later years. For example, the criteria for green 

spaces per capita were 4 squared meters (m2) in the 1989 version, ≥ 5 m2 in 1994, ≥ 7.5 m2 in 

2005, and ≥ 8.5 m2 in 2010.  Since this study focuses on the 1996-2012 period, we summarize 

the primary criteria listed in the 2005 version of the standards.  

 

1. Governance. Incorporate the Patriotic Health Campaign (a public health campaign) into the 

socioeconomic development plan. Assure adequate personnel, sufficient budget, and 

appropriate work conditions for the Patriotic Health Campaign. 

2. Health education. Health promotion should be conducted in schools, hospitals, communities, 

workplaces, and other public spaces to increase the proportion of residents with healthy 

behaviors to  ≥ 70%.  

3. Urban sanitation. Urban sanitation should be included in the city's development plan. Urban 

domestic garbage disposal rate must be  ≥ 80%, green coverage rate in the built-up area 

should be ≥ 36%, green spaces per capita ≥ 7.5 m2, rivers and lakes should be clean.  

4. Environment protection. Days with Air Quality Index/Air Pollution index less than 100 should 

be ≥ 70%, the rate of urban sewage treated by sewage treatment plants needs to reach ≥ 

50%, and no big pollution event can have happened in the past three years. 
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5. Public spaces and drinking water. Public spaces should meet the national standards of 

hygiene. The quality of drinking water should meet national standards.  

6. Food safety. There should be effective enforcement of laws related to food safety.  

7. Infectious disease prevention and control. Effective enforcement of related laws. Hospitals 

should set up specific institutions and personnel for infectious disease regulation. 

Wastewater and solid waste discharged by medical care institutions are processed 

according to the national requirements. The percentage of children receiving recommended 

vaccinations should be ≥ 95%. No infectious disease outbreaks in the past two years. 

8. Control of disease vectors. Meet the national standards for pest control for at least three out 

of the four designated pests (rats, flies, mosquitos, and bed bugs).  

9. Hygiene in communities and workplaces. Public toilets should meet national standards. 

Garbage collection facilities should be sufficient. Periodical health education programs 

should be conducted.  

10. Hygiene of urban villages and rural-urban continuum. Garbage collection facilities and sewer 

systems need to be adequate. The number of public toilets meets national standards. The 

streets should be clean.   
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Section 2. Structural Break Model 

 

The event study-style graphs presented in Figure 3 and Figure 4 lay the foundation for the 

structural break analysis. Based on the estimates from the first step (equation 1), we check the 

validity of estimators from the two-step regression models using a structural break analysis with 

unknown breakpoints. If these identified breakpoints occur during or after the introduction of 

treatment (𝜏 = 0), it will support the plausible effects of the public health initiative.  

 

Thus, we apply a structural break analysis to check our DiD estimates' credibility. Specifically, 

we plot 𝛿�̂�s from the first step event-study model (equation 1) against normalized 𝜏, which is 

essentially a single-group time-series type of study design. We adopted a Quandt likelihood 

ratio test from the time-series literature to test for the break with unknown change point 

(Andrews, 1993; Greenstone & Hanna, 2014) and applied critical values developed by Andrews 

(1993) for significance testing (Andrews, 1993).  

 

Results from the structural break analysis are documented in Table A8. We identified 

(statistically) significant trend breakpoints for analyses based on cities from west China (𝜏=5, 

five years later), all counties (𝜏 =2, two years later), and counties from east China (𝜏 =5, five 

years later) in the temporal trends of U5MR, adjusting for confounders. The breakpoint year for 

the full city sample was at the named year (𝜏 = 0), which is only marginally significant. These 

results imply that the China Healthy Cities (Counties) initiative was significantly associated with 

reductions in U5MR among these cities/counties, and there were lagged effects. They are 

consistent with the patterns displayed in event study-style graphs (Figure 3 and Figure 4) and 

also substantially corroborate findings in Table 3 from our two-step regression models.  

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2021-007154:e007154. 7 2022;BMJ Global Health, et al. Yue D



 6 

Section 3. One-Step Approach 

 

Both the two-step approach and the one-step approach yield consistent estimators. However, 

the two-step approach is more efficient, mainly because the two-step approach does not need 

to collapse data to the group level and because the one-step approach requires knowledge or 

efficient estimation of the variance-covariance matrix to implement GLS or FGLS, respectively 

(Donald & Lang, 2007; Greenstone & Hanna, 2014) . These two approaches should produce 

numerically similar estimates but smaller standard errors for the two-step approach. As a 

sensitivity analysis, we performed the one-step approach as specified below: 

 𝑈5𝑀𝑅𝑐𝑡 = 𝛼 + 𝜃11(𝐶𝐻𝐶𝑟𝑎𝑛𝑔𝑒) + 𝜃21(𝐶𝐻𝐶)𝜏 ∗ 1(𝐶𝐻𝐶𝑟𝑎𝑛𝑔𝑒)𝜏 + 𝜃31(𝐶𝐻𝐶𝑟𝑎𝑛𝑔𝑒)𝜏 ∗ 𝜏+ 𝜃41(𝐶𝐻𝐶)𝜏 ∗ 𝜏 ∗ 1(𝐶𝐻𝐶𝑟𝑎𝑛𝑔𝑒)𝜏 +  𝜋11(𝑡𝑎𝑢𝐿) + 𝜋21(𝑡𝑎𝑢𝑅) + 𝜆𝑡 + 𝛾𝑐 + 𝛽𝑋𝑐𝑡 + 𝜖𝑐𝑡 
 

Where 1(𝐶𝐻𝐶𝑟𝑎𝑛𝑔𝑒)=1 if 𝜏 is within the restricted range. (𝐶𝐻𝐶)𝜏=1 for China healthy 

cities/counties after gaining the title (including the naming year). 1(𝑡𝑎𝑢𝐿)=1 indicates τ is on the 

left of restricted range and 1(𝑡𝑎𝑢𝑅)=1 indicates the right. 𝜆𝑡, time fixed effects (accounting for 

national trends). 𝛾𝑐, city/county fixed effects (controlling for permanent unobserved determinants 

of U5MR across cities/counties). 𝑋𝑐𝑡  include population at the year-end, area of the 

administrative region, gross domestic product (GDP), value-added of primary industry, value-

added of secondary industry, number of student enrollments in secondary schools, number of 

student enrollments in primary schools, and number of beds in hospitals. The regression is 

weighted by the inverse of standard errors of U5MR, and clustered at the city/county level. 
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Section 4. Robustness to Other Confounding Factors 

 

Additionally, we assessed our estimates to other potential confounding factors. First, To assess 

the robustness of our estimates to per-capita measures, we estimated our primary DiD model 

adjusting for city/county-level per-capita socioeconomic variables. Per-capita measures make 

cities/counties more comparable regarding levels of socioeconomic development, but our 

identification rests on comparability in trends. The results are documented in Table A6. In 

general, the effect sizes are pretty similar to those from our main analysis. But there are two 

exceptions regarding statistical significance. The ten-year effect for healthy cities in the east, 

and both five- and eight-year effects of healthy counties in the west become statistically 

significant, which were not significant when adjusting for absolute numbers of socioeconomic 

variables. However, these significant estimates do not pass our “structural break model” test, 

which compromises their credibility. We use absolute numbers (i.e., GDP) instead of per-capita 

measures (i.e., GDP per capita) in the main analysis for the following reason. We consider 

confounding variables as those affecting both U5MR and the healthy city status. Since cities 

must make large investments in their urban infrastructure (e.g., sewage treatment plants, roads, 

and lights), their economy plays a big role in supporting this. Moreover, since only districts of a 

prefecture-level city are subject to evaluation, most investments were made in these districts. 

But the city could use the city’s overall budget. 

 

Moreover, our U5MR measure is for the overall population in a certain county or district, 

including both urban and rural residents. To assess the impact of increased urbanization on our 

estimates, we conducted a sensitivity analysis by additionally controlling for province-level 

urbanization rate obtained from yearbooks of statistics (we don’t have city/county-level data on 

urbanization rate).  It yields consistent estimates as reported in Table A7.  
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Lastly, China saw a dramatic expansion of public health insurance during the study period; the 

nationwide insurance rate increased from 22% in 2003 to 87% in 2008. To rule out the 

possibility that such insurance expansion could explain our findings on the initiative’s impact on 

U5MR, we re-estimated our primary model and additionally adjusted for region-level health 

insurance rates. We only found health insurance coverage rates in three regions (east, central, 

and west China) for 1998, 2003, 2008, and 2013 from the UNICEF website 

(https://www.unicef.cn/en/figure-325-health-insurance-coverage-1998-2003-2008-and-2013). 

These numbers are estimated based on China’s National Health Services Surveys. We imputed 

the missing insurance rates in other years using linear interpolation and then merged them to 

our analytic datasets. Table A8 documents the results. There are no meaningful changes in 

estimates. It is very likely that healthy cities/counties and non-healthy cities/counties 

experienced similar trends in health insurance coverage, which should be captured by our year 

fixed effects in equation 1. 
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Table A1. Descriptive Statistics of Missing Values. 

  China Healthy Cities   China Healthy Counties 

  Missing 

Total 
City-

Years 
Percent 
Missing   Missing 

Total 
County-

Years 
Percent 
Missing 

Population (millions) 240 12,019 2.0  237 27,727 0.9 
Area (square per kilometer) 346 12,019 2.9  1,576 27,727 5.7 
Gross Domestic Products (millions, 
Chinese Yuan) 362 12,019 3.0  1,171 27,727 4.2 
Primary Sector Added Value 
(millions, Chinese Yuan) 538 12,019 4.5  521 27,727 1.9 
Secondary Sector Added Value 
(millions, Chinese Yuan) 719 12,019 6.0  565 27,727 2.0 
Number of Students in Middle 
School (persons) 532 12,019 4.4  3,979 27,727 14.4 
Number of Students in Elementary 
School (persons) 514 12,019 4.3  3,827 27,727 13.8 
Number of beds in hospitals (units) 848 12,019 7.1   1,058 27,727 3.8 

Notes: The total number of observations for the China Healthy Cities study include 707 cities (N) over 17 

years (T). The total number of observations for the China Healthy Counties study includes 1,631 counties 

(N) over 17 years (T).  
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Table A2. Estimates for for China Healthy Cities from the two-step regression model with 

different restricted ranges of 𝝉. 

  
3-Year 
Effect 

4-Year 
Effect 

5-Year 
Effect 

6-Year 
Effect 

8-Year 
Effect 

10-Year 
Effect 

All regions       𝜏 ∈ [−8, 10] -0.46** 
(0.19) 

-0.59** 
(0.21) 

-0.72*** 
(0.24) 

 -0.85*** 
(0.26) 

 -1.12*** 
(0.31) 

-1.38*** 
(0.37) 𝜏 ∈ [−6, 8] -0.59** 

(0.14) 
 -0.72** 
(0.16) 

-0.85** 
(0.18) 

 -0.99** 
(0.20) 

-1.25*** 
(0.25)  𝜏 ∈ [−4, 6] -0.28** 

(0.11) 
 -0.34** 
(0.13) 

-0.41** 
(0.18) 

-0.47** 
(0.18)   𝜏 ∈ [−4, 4]  -0.22* 

(0.10) 
 -0.27* 
(0.12)     

East       𝜏 ∈ [−8, 10]  -0.15 
(0.16) 

-0.16 
(0.18)  

-0.18 
(0.19)  

-0.20 
(0.22)  

-0.23 
(0.26)  

-0.26 
(0.30)  𝜏 ∈ [−6, 8]  -0.37** 

(0.16) 
 -0.42** 
(0.18) 

 -0.47** 
(0.20) 

-0.51** 
(0.23)  

-0.60* 
(0.28)   𝜏 ∈ [−4, 6]  -0.13 

(0.24) 
-0.11 
(0.29)  

 -0.09 
(0.34) 

-0.07 
(0.39)    𝜏 ∈ [−4, 4]  -0.15 

(0.25) 
-0.17 
(0.30)      

Central       𝜏 ∈ [−8, 10]  -0.70 
(0.76) 

-0.73 
(0.84)  

-0.76 
(0.93)  

-0.80 
(1.03)  

-0.86 
(1.24)  

-0.92 
(1.45)  𝜏 ∈ [−6, 8]  0.08 

(0.87) 
 0.32 
(0.51) 

 0.57 
(0.58) 

 0.82 
(0.66) 

 1.32 
(0.81)  𝜏 ∈ [−4, 6]  0.03 

(0.39) 
0.15 
(0.47)  

0.27 
(0.55)  

0.38 
(0.63)    𝜏 ∈ [−4, 4] -0.02 

(0.23)  
 -0.01 
(0.28)     

West       𝜏 ∈ [−8, 10]  -1.64* 
(0.92) 

-2.43** 
(1.03)  

-3.22** 
(1.14)  

-4.01*** 
(1.26)  

 -5.60*** 
(1.52) 

-7.18*** 
(1.79)  𝜏 ∈ [−6, 8]  -1.27 

(0.91) 
-1.79 
(1.04)  

-2.30* 
(1.19)  

 -2.81* 
(1.34) 

 -3.84** 
(1.65)   𝜏 ∈ [−4, 6]  0.57 

(0.76) 
0.67 
(0.91)  

0.77 
(1.07)  

0.87 
(1.24)      𝜏 ∈ [−4, 4] 0.56 

(0.85) 
0.64 
(1.03)          

Notes: Etimates were from the two-step regression model with different retricted ranges of 𝜏, by 

region. *** p<0.01, ** p<0.05, * p<0.1 
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Table A3. Estimates for for China Healthy Counties from the two-step regression model 

with different restricted ranges of 𝝉. 

  
3-Year 
Effect 

4-Year 
Effect 

5-Year 
Effect 

6-Year 
Effect 

8-Year 
Effect 

10-Year 
Effect 

All regions       𝜏 ∈ [−8, 10] -0.38 
(0.60) 

-0.82 
(0.66) 

-1.27 
(0.73) 

-1.71* 
(0.81) 

-2.59** 
(0.97) 

-3.47*** 
(1.15) 𝜏 ∈ [−6, 8] -0.82* 

(0.39) 
1.21** 
(0.44) 

-1.61*** 
(0.50) 

-2.00*** 
(0.57) 

-2.79*** 
(0.70) 

 𝜏 ∈ [−4, 6] -0.87 
(0.51) 

1.34* 
(0.61) 

1.81** 
(0.72) 

-2.28** 
(0.83)  

 𝜏 ∈ [−4, 4] -0.85* 
(0.36) 

-1.27** 
(0.44)    

 

East       𝜏 ∈ [−8, 10] -0.50 
(0.84) 

-1.15 
(0.93) 

-1.80 
(1.04) 

-2.45* 
(1.15) 

-3.75** 
(1.39) 

-5.05*** 
(1.63) 𝜏 ∈ [−6, 8] -0.78 

(0.49) 
-1.29** 
(0.57) 

-1.81** 
(0.65) 

-2.32*** 
(0.73) 

-3.36*** 
(0.90) 

 𝜏 ∈ [−4, 6] -0.37 
(0.52) 

-0.67 
(0.63) 

-0.97 
(0.74) 

-1.27 
(0.85)  

 𝜏 ∈ [−4, 4] -0.29 
(0.23) 

-0.48 
(0.27)    

 

Central       𝜏 ∈ [−8, 10] 0.62 
(0.38) 

0.67 
(0.42) 

0.73 
(0.46) 

0.78 
(0.51) 

0.89 
(0.62) 

1.00 
(0.74) 𝜏 ∈ [−6, 8] 0.29 

(0.30) 
0.39 
(0.34) 

0.48 
(0.39) 

0.58 
(0.44) 

0.77 
(0.54) 

 𝜏 ∈ [−4, 6] -0.02 
(0.35) 

0.01 
(0.42) 

0.05 
(0.50) 

0.09 
(0.57)  

 𝜏 ∈ [−4, 4] -0.09 
(0.21) 

-0.16 
(0.25)    

 

West       𝜏 ∈ [−8, 10] -1.44 
(1.03) 

-1.82 
(1.14) 

-2.20 
(1.27) 

-2.58* 
(1.40) 

-3.34* 
(1.69) 

-4.10* 
(2.00) 𝜏 ∈ [−6, 8] -1.59 

(1.41) 
-2.06 
(1.61) 

-2.52 
(1.83) 

-2.99 
(2.06) 

-3.91 
(2.55) 

 𝜏 ∈ [−4, 6] -1.53 
(1.08) 

-2.40 
(1.29) 

-3.27* 
(1.52) 

-4.13* 
(1.75)  

 𝜏 ∈ [−4, 4] -1.47 
(0.74) 

-2.20* 
(0.89)    

 

Notes: Etimates were from the two-step regression model with different retricted ranges of 𝜏, by region. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A4. Descriptive Statistics of Socioeconomic Variables of Studied Cities and Counties.  

 

  

 
Healthy cities/counties 

up to 2012  
Non-Healthy cities/counties 

up to 2012 

 N Mean SD Median  N Mean SD Median 

Panel A: Cities          
U5MR (deaths per 1000 live births) 176 9.31 3.88 8.39  531 12.77 5.79 11.60 
Population (millions) 176 1.18 1.09 0.83  531 0.82 0.66 0.67 
Area (square per kilometer) 176 2,661 9,126 1,437  531 2,694 4,899 1,732 
Gross Domestic Products (millions, RMB) 176 127,688 181,559 62,388  531 39,117 56,597 24,730 
Primary Sector Added Value (millions, RMB) 176 3,089 2,760 2,577  531 2,949 2,280 2,384 
Secondary Sector Added Value (millions, RMB) 176 56,104 58,022 34,367  531 18,873 21,083 12,489 
Number of Students in Middle School (persons) 176 71,167 75,875 43,350  531 43,837 35,491 34,700 
Number of Students in Elementary School (persons) 176 93,117 113,467 56,100  531 54,269 42,575 40,400 
Number of beds in hospitals (units) 176 7,915 8,107 5,400  531 3,978 5,007 2,800 

          
Panel B: Counties          
U5MR (deaths per 1000 live births) 126 16.23 8.01 13.65  1505 19.76 12.47 15.90 
Population (millions) 126 0.44 0.28 0.39  1505 0.44 0.34 0.35 
Area (square per kilometer) 126 4,950 13,886 1,865  1505 4,540 10,128 2,201 
Gross Domestic Products (millions, RMB) 126 16,281 17,212 11,693  1505 9,385 8,990 6,792 
Primary Sector Added Value (millions, RMB) 126 2,049 1,395 1,777  1505 1,823 1,520 1,404 
Secondary Sector Added Value (millions, RMB) 126 9,436 11,861 5,466  1505 4,679 5,438 3,092 
Number of Students in Middle School (persons) 126 22,608 16,966 18,600  1505 21,663 19,175 15,700 
Number of Students in Elementary School (persons) 126 30,175 24,348 22,500  1505 32,599 49,423 23,600 
Number of beds in hospitals (persons) 126 1,295 851 1,100  1505 1,098 829 900 

Notes: N refers to the number of cities or counties. U5MR represents under-five mortality, and RMB is Chinese yuan. Data are assessed based on 
values in 2012.  
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Table A5. Estimates from the Structural Break Analysis 

  Year of structural breakpoint QLR test statistic 

Panel A. China Healthy Cities   

All cities 0 9.3* 

East 6 1.7 

Central 6 1.6 

West 5 23.0*** 

   

Panel B. China Healthy Counties  

All counties 2 16.3*** 

East 5 37.3*** 

Central 5 5.7 

West 3 4.7 
Notes: Data are normalized time (𝜏) and Quandt Likelihood Ratio (QLR) test statistics. Year of structural 
breakpoint is defined as the normalized time with maximum F statistic. *** p<0.01, ** p<0.05, * p<0.1. 

We identified (statistically) significant trend breakpoints for analyses based on cities from west 
China (𝜏=5, five years later), all counties (𝜏 =2, two years later), and counties from east China (𝜏 
=5, five years later) in the temporal trends of U5MR, adjusting for confounders. The breakpoint 
year for the full city sample was at the named year (𝜏 = 0), which is only marginally significant. 
These results imply that the China Healthy Cities (Counties) initiative was significantly 
associated with reductions in U5MR among these cities/counties, and there were lagged effects. 
They are consistent with the patterns displayed in event study-style graphs (Figure 3 and Figure 
4) and also substantially corroborate findings in Table 3 from our two-step regression models. 
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Table A6. Regression Estimates from One-Step Approach for the Impact of Public Health 

Initiative on Under-Five Mortality Rates in China.  
All cities  East  Central  West 

 Panel A: China Healthy Cities 
        Time trend 0.39***  0.18**  0.03  0.50  

(0.09)  (0.09)  (0.18)  (0.31) 
        Policy -0.12  -0.16  -0.67  0.44  

(0.27)  (0.28)  (0.67)  (1.24) 
        Policy × Time trend -0.13  -0.02  0.02  -0.66  

(0.11)  (0.10)  (0.32)  (0.41) 
        Constant 20.52***  15.30***  24.65***  34.89***  

(1.10)  (0.94)  (3.80)  (5.31)  
       

        Observations 10,965  4,556  3,672  2,737 
        R-squared 0.86  0.88  0.84  0.85 
        
        5-Year Effect -0.75  -0.25  -0.55  -2.84* 
        10-Year Effect -1.38  -0.34  -0.43  -6.12* 
        
Panel B: China Healthy Counties 
        Time trend 0.41***  0.28**  -0.01  0.74*** 

 (0.14)  (0.12)  (0.20)  (0.28) 
        Policy 0.66*  0.86*  0.27  0.19 

 (0.40)  (0.47)  (0.53)  (0.84) 
        Policy × Time trend -0.39**  -0.49***  0.07  -0.50 

 (0.20)  (0.18)  (0.29)  (0.40) 
        Constant 33.32***  16.85***  43.31***  71.72*** 

 (3.09)  (1.69)  (2.78)  (5.66) 
        

        Observations 27,727  6,205  8,109  13,413 
        R-squared 0.84  0.89  0.82  0.84 
        
        5-Year Effect -1.30  -1.56*  0.63  -2.32 
        8-Year Effect -2.48*  -3.01**  0.85  -3.82 

Notes: Standard errors (in parentheses) are clustered at the city or county level.  
*** p<0.01, ** p<0.05, * p<0.1 
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Table A7. Regression Estimates of the Public Health Initiative and Under-five Mortality 

Rates Controlling for City/County-Level Per-Capita Socioeconomic Measures 
  All regions  East  Central  West 

Panel A: China Healthy Cities        
      Time trend 0.36***  0.11***  0.11  0.75*** 
 (0.03)  (0.03)  (0.11)  (0.10) 
      Policy 0.07  -0.00  -0.41  0.61 
 (0.17)  (0.17)  (0.59)  (0.52) 
      Policy × Time trend -0.28***  -0.10**  -0.08  -0.71*** 
 (0.03)  (0.03)  (0.12)  (0.11) 
      Constant -19.40***  -19.60***  2.08***  26.12*** 

 (0.14)  (0.14)  (0.54)  (0.46) 
        
      5-Year Effect -1.32***  -0.48*  -0.78  -2.93*** 
 (0.26)  (0.26)  (0.97)  (0.84) 
      10-Year Effect -2.71***   -0.96**   -1.16   -6.47*** 
 (0.40)  (0.40)  (1.52)  (1.31) 
Observations 19  19  19  19 
First-step N 645  268  216  161 
First-step N*T 10,965  4,556  3,672  2,737 
        
Panel B: China Healthy Counties       
      Time trend 0.40***  0.26*  -0.04  0.73*** 
 (0.05)  (0.12)  (0.04)  (0.13) 
      Policy 0.69**  1.60**  0.44  0.57 
 (0.31)  (0.74)  (0.26)  (0.69) 
      Policy × Time trend -0.29***  -0.63***  0.05  -0.59*** 
 (0.07)  (0.15)  (0.05)  (0.16) 
      Constant -49.21***  -37.70***  10.09***  8.91*** 
       (0.26)  (0.63)  (0.21)  (0.61) 
        
     5-Year Effect -0.75  -1.57  0.68*  -2.36** 
 (0.47)  (1.12)  (0.38)  (1.12) 
     8-Year Effect -1.62**   -3.47**   0.83   -4.12** 
 (0.64)  (1.49)  (0.51)  (1.52) 
Observations 19  19  19  19 
First-step N 1,631  365  477  789 
First-step N*T 27,727  6,205  8,109  13,413 

Notes: Data are regression estimates (95% CI) from the second step of our two-step econometric 
approach. Separate analyses for China Healthy Cities and China Healthy Counties. Estimates from 
subgroup analyses by region were also reported. The ten-year effect for healthy cities in east, and both 
five- and eight-year effects of healthy counties in the west become statistically significant, where were not 
significant when adjusting for absolute numbers of socioeconomic variables. However, these significant 
estimates did not pass our “structural break model” test, which compromises their credibility.  
*** p<0.01, ** p<0.05, * p<0.1 
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Table A8. Regression Estimates of the Public Health Initiative and Under-five Mortality 

Rates Additionally Controlling for Province-Level Urbanization Rates 
  All regions  East  Central  West 

Panel A: China Healthy Cities        
      Time trend 0.39***  0.12***  0.07  0.57*** 
 (0.03)  (0.02)  (0.10)  (0.15) 
      Policy -0.08  -0.05  -0.49  0.79 
 (0.16)  (0.13)  (0.57)  (0.80) 
      Policy × Time trend -0.11***  0.03  0.02  -0.74*** 
 (0.03)  (0.03)  (0.12)  (0.17) 
      Constant -15.63***  -13.40***  4.21***  28.80*** 

 (0.14)  (0.11)  (0.50)  (0.70) 
        
      5-Year Effect -0.63**  0.12  -0.39  -2.89** 
 (0.24)  (0.20)  (0.90)  (1.27) 
      10-Year Effect -1.17***   0.29   -0.29   -6.57*** 
 (0.38)  (0.31)  (1.40)  (1.99) 
Observations 19  19  19  19 
First-step N 626  268  216  142 
First-step N*T 10,642  4,556  3,672  2,414 
        
Panel B: China Healthy Counties       
      Time trend 0.34***  0.31***  0.01  0.57*** 
 (0.08)  (0.10)  (0.07)  (0.16) 
      Policy 0.86*  1.37**  0.47  -0.54 
 (0.49)  (0.57)  (0.40)  (0.91) 
      Policy × Time trend -0.39***  -0.66***  -0.02  -0.27 
 (0.10)  (0.12)  (0.08)  (0.19) 
      Constant -51.33***  -36.52***  6.79***  -3.57*** 
       (0.41)  (0.49)  (0.33)  (0.77) 
        
     5-Year Effect -1.07  -1.94**  0.37  -1.9 
 (0.74)  (0.88)  (0.59)  (1.40) 
     8-Year Effect -2.22**   -3.92***   0.32   -2.72 
 (0.98)  (1.17)  (0.79)  (1.87) 
Observations 19  19  19  19 
First-step N 1,542  365  477  700 
First-step N*T 26,214  6,205  8,109  11,900 

Notes: Data are regression estimates (95% CI) from the second step of our two-step econometric 
approach. Separate analyses for China Healthy Cities and China Healthy Counties. Estimates from 
subgroup analyses by region were also reported. Cities and counties from Chongqing and Tibet are 
excluded from this analysis due to the lack of data on urbanization rates.   
*** p<0.01, ** p<0.05, * p<0.1 
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Table A9. Regression Estimates of the Public Health Initiative and Under-five Mortality 

Rates Additionally Controlling for Region-Level Insurance Coverage Rates 
  All regions  East  Central  West 

Panel A: China Healthy Cities        
      Time trend 0.29***  0.17***  0.06  0.53*** 
 (0.03)  (0.02)  (0.10)  (0.13) 
      Policy -0.14  -0.10  -0.61  0.74 
 (0.15)  (0.12)  (0.59)  (0.72) 
      Policy × Time trend -0.17***  -0.02  -0.03  -0.79*** 
 (0.03)  (0.03)  (0.12)  (0.15) 
      Constant -15.45***  -19.87***  2.32***  29.75*** 

 (0.13)  (0.11)  (0.52)  (0.63) 
        
      5-Year Effect -0.98***  -0.18  -0.76  -3.22*** 
 (0.24)  (0.19)  (0.93)  (1.14) 
      10-Year Effect -1.82***   -0.26   -0.92   -7.18*** 
 (0.37)  (0.30)  (1.45)  (1.79) 
Observations   19  19  19 
First-step N 645  268  216  161 
First-step N*T 10,965  4,556  3,672  2,737 
        
Panel B: China Healthy Counties       
      Time trend 0.46***  0.28**  -0.02  0.74*** 
 (0.06)  (0.12)  (0.05)  (0.14) 
      Policy 0.17  1.45**  0.45  -0.30 
 (0.33)  (0.66)  (0.32)  (0.82) 
      Policy × Time trend -0.36***  -0.65***  0.05  -0.38** 
 (0.07)  (0.14)  (0.07)  (0.17) 
      Constant -43.48***  -42.30***  10.21***  -1.53** 
       (0.28)  (0.57)  (0.25)  (0.70) 
        
     5-Year Effect -1.61***  -1.8*  0.73  -2.2* 
 (0.50)  (1.04)  (0.46)  (1.27) 
     8-Year Effect -2.67***   -3.75**   0.89   -3.34* 
 (0.66)  (1.39)  (0.62)  (1.69) 
Observations 19  19  19  19 
First-step N 1,631  365  477  789 
First-step N*T 27,727  6,205  8,109  13,413 

Notes: Data are regression estimates (95% CI) from the second step of our two-step econometric 
approach. Separate analyses for China Healthy Cities and China Healthy Counties. Estimates from 
subgroup analyses by region were also reported.   
*** p<0.01, ** p<0.05, * p<0.1 
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Figure A1. Inclusion Flowchart of Cities and Counties Included in the Analysis 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: a: The five counties that lack of socioeconomic variables include Jinmen County of Fujian 
province, Gongqingcheng of Jiangxi province, Sui County of Hubei province, Huinong of Ningxia 
province, and Shuangqiao of Chongqing. b:  The four cities that lack of socioeconomic variables include 
Binhaixin District of Tianjin, Wansheng District of Chongqing, Liupanshui City of Guizhou, and Lasa City 
of Tibet province. 
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