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Abstract 

Background: Many countries around the world highlight the health in all policies (HiAP). However, most of the 
related research focused on the influential factors and implementation strategies, with less concern on the evaluation 
of HiAP. In response to HiAP’s call, the Chinese government has proposed health promotion policies (HPPs) in coun-
ties or districts, the evaluation of HPPs in sample counties or districts of Sichuan province in China is an essential basis 
for optimizing policy content, improving policy implementation, and ensuring health promotion’s continuous and 
efficient operation.

Methods: This paper established an evaluation system for HPPs based on the PMC-Index model and then quantita-
tively analyzed 37 representative HPPs from the pilot areas in Sichuan province. In addition, a team of experts con-
ducted a field assessment.

Results: The results showed that the average PMC index of 37 HPPs was 7.091, and correlation analysis showed that 
there was a significant correlation between the PMC index and expert score.

Conclusions: This study indicates that the overall consistency of HPPs was good and proves a connection between 
the formulation and implementation of HPPs.
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Background
The Health in all Policies (HiAP) was proposed in 2013. 
According to the World Health Organization, to improve 
the population’s health and promote health equity, the 
HiAP emphasizes the cross-sectoral search for syner-
gies, the integration of health outcomes, and the avoid-
ance of harmful health effects [1]. Now, HiAP is a term 
used to describe efforts to improve health by incorporat-
ing health considerations into decision-making across 

policy domains [2]. HiAP has become one of the basic 
guidelines in China’s health career in the same year, 
which means that health has been highly prioritized in 
the development of public policy and incorporated into 
all stages of policy-making [3].

With an aging population, a growing health burden, an 
outbreak of infections, and increasing health inequalities, 
a switch from disease treatment-oriented to prevention-
oriented health policy-making could help address the 
prevalent health challenge [4]. The world’s health focus 
is shifting from disease-specific treatment to universal, 
whole-cycle health[5]. However, it is essential to point 
out that the health policies shift still localized in unique 
domain-specific, such as prevention and treatment of 
chronic diseases, management of mental health during 
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the epidemic, the control of childhood obesity, etc [6]. 
There remains a lack of systematic understanding of the 
health policy reform. The intricate and complex relations 
among the health system elements further affirm the 
need for a systematic approach to tackling health system 
challenges. HiAP is a practical and valuable tool to con-
duct system governance.

Through the review over HiAP related research at 
home and abroad, three themes are summarized by ana-
lyzing documents: the conceptualization of HiAP, the 
adoption of HiAP, and the implementation of HiAP [7]. 
Firstly, In terms of the conceptualization of HiAP, which 
is conceptualized as a method, strategy or framework. 
For example, Yuan Yanfei disseminated and popularized 
the concept, development history, action framework and 
international experience of HiAP [8]. Peters highlighted 
the cross-sectoral collaboration of HiAP [9]. Secondly, 
in terms of the adoption of HiAP, the main focus is on 
the influencing factors. For example, Pintodiscussed the 
impact of economic factors on the implementation of 
HiAP [10]. Hofstad pointed out the impact of Norwegian 
bureaucracy on HiAP [11], and Zeeb advocated the con-
sideration and strengthening of environmental themes 
in HiAP [12]. Thirdly, in terms of the implementation of 
HiAP, Newman applied HiAP strategy to obesity [13]. 
Qichao Chen applied HiAP to hospital management 
research [14], and Vassiliou advocated the application 
of HiAP to healthcare policy [15]. At present, the related 
concepts, strategies and measures of HiAP at home and 
abroad are relatively clearly clarified in different perspec-
tives. Some developed countries have designed HiAP 
operating mechanisms according to their national con-
ditions, such as the interdepartmental cooperation com-
mittee system in the Netherlands [16] and the HiAP 
working Group in Boston, USA [17]. However, domes-
tic studies on HiAP are mostly concentrated in a single 
field, especially in the field of health, showing a narrow 
fragmented state of research. It must be emphasized 
that HiAP is a complex multi-factorial, multistage pro-
cess, which gives priority to well understanding the pre-
cise mechanisms. And there’s very little research about 
evaluations of HiAP, including using the scoping review 
approach to analyze the policy texts [7]. Therefore, the 
traditional single-method evaluations should be trans-
ferred to a comprehensive and reliable evaluation [18].

Universal health coverage is a global priority, effectively 
helping reduce the disease burden and promote sus-
tainable development [19]. With a large population, it is 
strategically important for China to improve its national 
health [20]. In 2014, the Chinese government actively 
responded to the concept of HiAP, and launched the 
pilot project of HPPs nationwide that year. The project 
has become an important way to implement the HiAP 

strategy construction and realize the health of the whole 
people. In 2017, HPPs was fully implemented nationwide, 
and all sectors of society responded positively and par-
ticipated fully.

This study focuses on the HPPs in Sichuan province, 
which is vast in size (486,000 km2) and densely popu-
lated (83.41 million), proper for being the research sub-
ject [21]. For the moment, Sichuan province has selected 
37 counties/districts as pilot projects to implement the 
HPPs. Each region has developed its own "Regional 
Health Promotion Plan" based on the basic national pol-
icy. In 2017, the Sichuan Provincial Health and Family 
Planning Commission built a big health environment to 
integrate health into all policies. In 2018, Leshan City in 
Sichuan Province promoted health concepts to the public 
by introducing mass media. In 2019, Yaan City in Sichuan 
Province launched a health promotion site. In 2020, the 
People’s Government of Sichuan Province made efforts 
to safeguard life-cycle health. In 2021, the Sichuan Health 
Action Promotion Committee standardized management 
and strengthened the monitoring and evaluation of the 
Healthy China Action. The HPPs in Sichuan Province has 
experienced from identification to promotion and deep-
ening, and then to supervision and testing. Therefore, the 
next most important concern is the evaluation of HPPs 
in Sichuan Province, taking factors related into consid-
eration, including whether HPPs is more consistent with 
similar policies? What is HPPs’s dilemma in practice? 
What is next for improvement? Through the evaluation 
of HPPs in Sichuan, we can find out the problem more 
comprehensively, summarize the experience and form 
better policy pathways.

Policy evaluation is a very crucial part of the analy-
sis of public policy [22]. The results can provide a basis 
for rational allocation of health resources and improve-
ment of health policy planning. In the past, the govern-
ment often introduced expert assessment as an essential 
means of policy assessment, but it is prone to subjective 
bias [23]. China’s HPPs still lacks a comprehensive, easy-
to-operate, scientific evaluation method of the pros and 
cons of such policies. A variety of approaches on policy 
evaluation has been adopted, but the more current cut-
ting-edge approach is the PMC-index model.

To assess the strengths and weaknesses of policies 
at multiple levels, Ruiz Estrada presented the Policy 
Model Coherence Index in 2011 [24]. The PMC-Index 
model does not limit the number of secondary indica-
tors included in evaluations [25], while visually present-
ing the advantages and disadvantages of policies and 
the level of internal consistency of policies in the form 
of curved graph. In this study, words extracted from the 
policy text, such as health, promotion, environment, ser-
vice, etc., were used as criteria to further the PMC-Index 
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model so as to be properly applied to our research. In 
recent years, the PMC-Index model has become more 
widely used and has become a popular way to evaluate 
policies. In the field of industrial economy, Hu Feng et al. 
and Xu Liying et al. respectively applied the PMC-Index 
model to China’s robot industry and biomedical indus-
try [26, 27]. In the environmental field, Dai et al. used the 
PMC-index model to evaluate the effectiveness of imple-
menting green development policies in the Yangtze River 
Economic Belt of China [25]. Liu Yating et al. applied the 
PMC index model to study China’s long-term and water 
pollution prevention and control policies [28]. In the 
field of administrative management, Zhou Haiwei et  al. 
applied the PMC-Index model to reservoir migration pol-
icy, which has strong practical application value [29].

In conclusion, compared with other evaluation meth-
ods, PMC-Index model combines quantitative and quali-
tative methods, which is more comprehensive, objective 
and intuitive. Moreover, each district and county gov-
ernment in Sichuan Province continuously expands and 
improves regional health policies based on HiAP, which 
provides a reference template for the evaluation of policy 
consistency. Therefore, this study combined PMC index 
model and expert field evaluation to evaluate the con-
sistency of HPPs in Sichuan Province and explore the 
correlation between policy formulation and implemen-
tation, to analyze the advantages and disadvantages of 
HPPs in Sichuan, and provide theoretical reference for 
policy optimization and innovation.

Methods
PMC evaluation
In this study, HPPs was quantified using the PMC-
Index model, consisting of four steps. Firstly, we 
reviewed and summarized 52 key policy articles based 
on the theme and content of the research. Then text 
and co-word matrices were established by analyzing 
and selecting high-frequency words using ROSTCM 
6.0 software. Secondly, based on the results of text 
mining and literature review, the primary variable was 
designed to meet the research needs, the secondary 
variable was expanded, and the evaluation system was 
established. Thirdly, we selected 37 HPPs from each 
pilot for analysis. By text analysis, the binary count 
method was used to assign values to the secondary 

variables, and then a multi-input policy table was 
established. Finally, the 37 HPPs were rated based on 
the policy consistency criteria (see Table 1). The valid-
ity, advantages and disadvantages of policy texts were 
evaluated by constructing three-dimensional matrices 
and painting a PMC surface.

Data sources and research samples
The search of policies was carried out using the follow-
ing keywords related: health in all policies, health promo-
tion policies, and prefectural health promotion plan. We 
retrieved policies from the Chinese government website, 
the official website of the National Health Commission 
of China, the website named magic weapon of Peking 
University, and the official website of pilots. The retrieval 
dates were from January 1, 2013, to May 30, 2022. We 
have reviewed several types of policy documents, such 
as programs, regulations, observations, measures, plans, 
guidelines, etc., with the focus on those with specific 
action plans. After initial screening, 52 documents were 
obtained, including 15 national-level and provincial-level 
policies and 37 district-level or county-level policies from 
37 pilot regions. These samples were identified as P1 to 
P52, and policy text excerpts are presented in Table 2.

We conducted word segmentation analysis and seman-
tic network analysis on the above 52 policies by ROSTCM 
6.0, and we obtained high-frequency words including 
"health," "education," "service," and "management".

Ultimately, we recognized 37 HPPs from pilot areas as 
the research object, and the quantitative policy evalua-
tion was carried out by using the PMC-Index model.

Classification of Variables and Identification of parameters
For the comprehensive evaluation strategy, the following 
aspects were taken into consideration in selecting vari-
ables in this study. Ruiz Estrada [24] proposed 10 main 
variables, namely research types, research direction, 
data source, econometric methods adopted, study scope, 
research theoretical framework, policy modelling by sec-
tor, economic framework, geographical analysis, paper 
citations and 50 subvariables. On this basis, working with 
the evaluation of the existing policy, for example, Tingting 
Jia, Siqi Zhao would talk about policy nature, policy limi-
tation, and public policy content [30, 31]. Yuying Zou, Yi 
Jihave mentioned policy incentives, such as policy areas, 
publishing institutions, policy evaluation [32, 33]. In 

Table 1 Policy consistency rating sheet

Code 9~10 7~8.99 5~6.99 0~4.99

Connotation Excellent consistency Good consistency Acceptable consistency Poor consistency

Gade A B C D
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addition, Wenjin Zhang also mentioned policy supervi-
sion, function, and Jinming Xing also mentioned policy 
perspective, the policy mix [34, 35]. Finally, based on the 
relevant policy texts of health promotion districts and 
counties in China and Sichuan Province, 10 first-level var-
iables and 44 S-level variables were determined. The first-
level variables are shown in Table  3, numbered X1-X10, 
namely policy nature and timeliness, policy relevance, 
incentives and constraints, policy subject and policy con-
tent, policy evaluation and issuing institutions, policy 
object and policy disclosure. Then we need to set param-
eters for each variable. Then we need to set parameters for 
each variable. Binary assignments were used to give equal 
importance and weight to all secondary variables. More 
specifically, if something in the policy text is consistent 
with the expression of the second variable, the assignment 
value is 1; conversely, the assignment value is 0 [36].

Building a multi‑input‑output table
To quantify the values of the main-variables, a multi-input-
output table was designed at this section (see Table 4).

Measurement of the PMC‑Index
There are usually four steps to calculate the PMC index. 
Firstly, a multi-input- output table was created to incor-
porate primary and secondary variables. Secondly, each 
secondary variable was assigned a value based on text 
analysis and formula (1) [2]. Thirdly, each primary vari-
able was calculated according to formula (3). Fourthly-, 
the PMC index of policies was calculated by adding up 
the sum according to formula (4) [24, 37].

(i is recorded as primary variables, i = 1 . . . n;
j is recorded as secondary variables,  j = 1 . . .m;
Xij is the score for j-th secondary variable in i-th pri-

mary variable;

(1)X ∼ N [0, 1]

(2)X = {XR : [0 : 1]}

(3)Xi(

n

j=1

Xij

T (Xij)
)

Table 2 Policy Texts Summary

Code Policy Text Name Issuing Agency Date

P1 Notice of the national health and Family Planning Com-
mission on printing and distributing the action plan for 
the promotion of the health literacy of the whole people 
(2014-2020)

the National Health and Family Planning Commission May 9, 2014

P2 Guidance on strengthening health promotion and educa-
tion

Propaganda Department of National Health Commission of 
the People’s Republic of China

November 18, 2016

P3 Notice of the general office of the family health and Family 
Planning Commission on the announcement of the first 
batch of national health promotion county (District) project 
pilot

the National Health and Family Planning Commission March 29, 2017

P4 Circular on the issuance of the plan of action for a healthy 
lifestyle for all (2017-2025)

the National Health and Family Planning Commission; Gen-
eral office of the general administration of sport; General 
office of the national federation of trade unions; General 
Office of All-China Women’s Federation, etc

April 27, 2017

P5 Health and Family Planning Commission Press Conference 
on Health Promotion County (District) Construction

the National Health and Family Planning Commission January 25, 2018

P6 Healthy china action(2019–2030) National planning development and information depart-
ment

July 15, 2019

P7 Implementation Opinions of Sichuan Provincial People’s 
Government on Promoting Healthy Sichuan Action

Sichuan provincial people’s government November 26, 2019

P8 Notice of the office of the health Sichuan action promotion 
committee on printing and distributing the workpoints of 
the health Sichuan action in 2021

Health Sichuan Campaign Committee Office March 8, 2021

P9 Notice of patriotic health campaign committee, Sichuan 
province on printing and distributing the opinions of 
Sichuan province on the implementation of the patriotic 
health campaign

Health Sichuan Campaign Committee Office October 28, 2021

P10 Notice of the general office of the national health and 
health commission on reporting the 2021 national health 
promotion county (district) technical evaluation and typical 
experience

the National Health and Family Planning Commission February 16, 2022



Page 5 of 15Yang et al. BMC Public Health         (2022) 22:2391  

Table 3 Variables Setting of Quantitative Evaluation of HPPs

Primary Variable Secondary Variable Two-Level Variable Evaluation Criteria

X1
Policy nature

X1:1 prediction Whether reflects the prediction? Yes is 1, no is 0

X1:2 supervision Whether reflects the supervision? Yes, 1, no, 0.

X1:3 recommendation Whether reflects the suggestion? Yes, 1, no, 0.

X1:4 support Whether reflects the support? Yes, it is 1, no, it is 0.

X1:5 guidance Whether reflects the guidance?Yes, 1, no, 0.

X1:6 diagnosis Whether reflects the diagnosis?Yes is 1, no is 0.

X1:7 description Whether reflects the description?Yes is 1, no is 0.

X2
Policy timeliness

X2:1 long term Whether it involves content longer than 5 years? Yes is 1, no is 0.

X2:2 medium-term Whether it involves 3-5 years? Yes is 1, no is 0.

X2:3 short term Whether it involves 1-3 years? Yes, 1, no, 0.

X2:4 temporary Whether it involves content less than 1 year?Yes is 1, no is 0.

X3
Policy relevance

X3:1 national policy Is it related to other national policies? Yes, 1; no, 0.

X3:2 provincial policy Is it related to other provincial policies? Yes, 1; no, 0.

X3:3 municipal policy Is it related to other municipal policies? Yes is 1, no is 0.

X3:4 other policies Is it related to other policies (county-level policies, etc.)? Yes, 1; no, 0.

X4
Incentives and constraints

X4:1 talent incentives Whether is there talent incentive content? Yes is 1, no is 0.

X4:2 fiscal incentives Whether are there fiscal and tax incentives? Yes is 1, no is 0.

X4:3 administrative approval incentives Whether is there administrative approval support? Yes is 1, no is 0.

X4:4 laws and regulations Do laws and regulations support it? Yes is 1, no is 0.

X5
Policy subjects

X5:1 politics Whether the policy involves the political field? Yes 1, no 0.

X5:2 economy Whether the policy involves the economic field? Yes is 1, no is 0.

X5:3 technology Whether the policy involves the technical field? Yes is 1, no is 0.

X5:4 society Whether the policy involves the social and people’s livelihood? Yes, 
1, no, 0.

X5:5 environmental protection Whether the policy involves the field of environmental protection? 
Yes is 1, no is 0.

X6
Policy content

X6:1 improve the policy system Whether the content is to improve the policy system? Yes is 1, no is 0.

X6:2 strengthen organizational management Whether the content is to strengthen organizational management? 
Yes is 1, no is 0.

X6:3 building a healthy place Whether the content is to establish a healthy place? Yes is 1, no is 0.

X6:4 spreading health culture Whether the content is to spread healthy culture? Yes is 1, no is 0.

X6:5 creating a healthy environment Whether the content is to create a healthy environment? Yes is 1, no 
is 0.

X6:6 foster healthy people Whether the content is to cultivate healthy people? Yes is 1, no is 0

X7
Policy evaluation

X7:1 specific goals Whether the policy has specific goals? Yes is 1, no is 0.

X7:2 detailed planning Whether the policy planning is detailed? Yes is 1, no is 0.

X7:3 scientific
Programme

Whether the policy programme is scientific? Yes is 1, no is 0.

X7:4 sufficient basis Whether the policy basis is sufficient? Yes is 1, no is 0

X7:5 clear rights and responsibilities Whether the policy has clear rights and responsibilities? Yes is 1, no 
is 0.

X8
Issuing agency

X8:1 people’s congress Whether the policy issuing agency is the people’s congress? Yes is 1, 
no is 0.

X8:2 the communist party of china(cpc) commission Whether the policy issuing agency is the communist party of 
china(cpc) commission? Yes is 1, no is 0.

X8:3 government offices Whether the policy issuing agency is the local government office? 
Yes is 1, no is 0.

X8:4 other government departments Whether the policy issuing agency is other functional departments 
of the local government? Yes is 1, no is 0.
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T (Xij) is the number of secondary variables in i-th 
primary variable)

(i is recorded as primary variables, i = 1 . . . n;
Xi is the score for i-th primary variable)

PMC‑surface construction
PMC surfaces can visualize the policy’s strengths and 
weaknesses. Since all policy documents are obtained 
from open websites, all policies receive a score of 1. Also, 
considering the symmetry and balance of the matrix, 
after removing P10, we created a matrix of size 3 * 3 to 
form a curved graph. The associated matrix is shown in 
formula (5) [24].

Expert field evaluations
The Health Promotion Policy Criteria (HPPsC) includes 
six primary indicators (organization and management, 

(4)PMC =

n
∑

i=1

Xi

(5)PMC − Surface =





X1 X4 X7
X2 X5 X8
X3 X6 X9





health policy, healthy places, healthy culture, healthy 
environment, healthy people) and 39 secondary indica-
tors. The expert group scored 37 pilot areas at the field 
research site. The maximum HPPsC score was 1000, but 
the total score was transformed to a percentage grading 
system for a visual representation of the results, with a 
total score of 100. In terms of quality control, firstly, 
experts should be trained before field evaluation, so that 
each expert has the same understanding and standard for 
each evaluation item. Secondly, many evaluation items 
should be objectively existing data. Thirdly, each site has 
more than two experts to evaluate. If there is any incon-
sistency between the two experts, the third expert will 
evaluate until the consensus is reached.

Correlation analysis
Correlations between the PMC-Index score and the field 
evaluation score by experts were estimated using the Per-
son correlation coefficient by Spss26.0 software (IBM 
Corp). Significance tests were 2-tailed, with α=0.05.

Results
PMC evaluation
The PMC‑Index of the policies
Access to existing research, the consultation of a policy’s 
PMC index should be divided into four levels [25]. Scores 

Table 3 (continued)

Primary Variable Secondary Variable Two-Level Variable Evaluation Criteria

X9
Policy objects

X9:1 public institution Whether it has an impact on institutions (schools, hospitals, etc.)? Yes 
is 1, no is 0.

X9:2 enterprise units Whether it affects the enterprise unit? Yes is 1, no is 0.

X9:3 public environment Whether it has an impact on the public environment (parks, trails, 
etc.)? Yes is 1, no is 0

X9:4 communities Whether it has an impact on the community? Yes is 1, no is 0.

X9:5 families and individuals Does it affect families and individuals? Yes is 1, no is 0.

X10
Policy disclosure

- Whether the policy is open? Yes is 1, no is 0.

Table 4 Multi-Input-Output Table

Primary variable X1 X2 X3 X4 X5 X6 X7 X8 X9 X10

Secondary variable X1:1 X2:1 X3:1 X4:1 X5:1 X6:1 X7:1 X8:1 X9:1 -

X1:2 X2:2 X3:2 X4:2 X5:2 X6:2 X7:2 X8:2 X9:2

X1:3 X2:3 X3:3 X4:3 X5:3 X6:3 X7:3 X8:3 X9:3

X1:4 X2:4 X3:4 X4:4 X5:4 X6:4 X7:4 X8:4 X9:4

X1:5 X5:5 X6:5 X7:5 X9:5

X1:6 X6:6

X1:7
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range from 0 to 4.99 for poor consistency policies. Scores 
range from 5 to 6.99 for acceptable consistency policies. 
A score between 7 and 8.99 is a good consistency. A score 
between 9 and 10 is a perfect consistency for policy, and 
the more consistent the text, the better the overall policy 
guidance.

Then through text mining and content analysis, 37 
policy texts of pilot areas were assigned, and the policy 
score was calculated according to the PMC index calcula-
tion formula. It is only P7 with perfect consistency. There 
are 17 policies with good consistency, namely P1, P5, P9, 
P10, P12, P17, P18, P20, P21, P23, P28, P29, P30, P31, 
P32, P34, and P37. There were 18 policies with acceptable 
consistency, P2, P3, P4, P6, P8, P11, P13, P14, P15, P16, 
P19, P22, P24, P25, P26, P27, P35, P36. One policy with 
poor consistency was P33. The average score of the PMC 
index is 7.091, which indicates that the policies of all dis-
tricts and counties have good consistency (see Table 5). 
Among the scores of primary variables, the average score 
of X10 (policy disclosure) is the highest. The average 
score of X8 (issuing agency) is the lowest.

The PMC‑surface of the typical policies
The three-order square matrix was constructed with X1, 
X2, X3, X4, X5, X6, X7, X8, and X9. In this study, one 
policy sample (P7, P1, P3, P33) from each level of ABCD 
was selected to construct the PMC matrix and draw the 
surface map.

The P7 showed a noticeable dent in the X4(incentives 
and constraints) and X8(issuing agency), with low scores 
for incentive restraint and release mechanisms (see Fig. 1).

The P1 sagged the most in the X4(incentives and con-
straints) and X8(issuing authority), followed by the 
X2(policy timeliness) and X3(policy relevance) (see Fig. 2).

The P3 was dented in all dimensions, with X3(policy 
relevance) and X4(incentives and constraints) having the 
most significant impact on curved depressions (see Fig. 3).

The P33 had the most dented surfaces, especially on 
the X4(incentives and constraints), where it scores zero 
points (see Fig. 4).

P7 =





1 0.75 1

1 1 0.25

1 1 1





P1 =





0.857 0.25 1

0.5 0.8 0.25

0.5 1 1





P3 =





0.714 0.25 1

0.5 0.8 0.25

0.25 0.833 0.6





P33 =





0.571 0 0.4

0.25 0.6 0.25

0.25 0.5 0.2





Comparison between P1 and P3
Based on the analysis above, most policies rank B or 
C, and policies in rank B and policies in rank C differ 
significantly mainly in the following dimensions: X2 
(policy timeliness), X3 (policy relevance), X4 (incen-
tives and constraints), X6 (policy content), X9 (policy 
objects) (see Table 6). To shed more light on the differ-
ence between B-level and C-level policies, we will com-
pare P1 (representing B) with P3 (representing C) in 
some aspects.

Policy timeliness: P1 scored higher than P3 in policy 
timeliness. Policy timeliness refers to the time length of 
policy implementation, which is an essential factor affect-
ing the effect of policy implementation [38]. HPPs are 
a basic national policy in our country, indicating that it 
should be implemented and promoted over a long period. 
Specifically, as implementing health promotion district 
and county policies requires cross-sectoral collaboration, 
it takes sufficient time to set up specialized organizations 
and internal collaboration [39]. The policies of health 
promotion districts and counties involve creating healthy 
places, promoting a healthy culture, cultivating healthy 
people, and creating a healthy environment. With enough 
time, it can be proved that culture is deeply rooted in the 
hearts of the people, and the formation of healthy con-
sciousness and habits can be promoted so as to maintain 
the health and friendly living environment for people.

Policy relevance: P1 scored higher than P3 in policy 
relevance. Policies not only concern the continuity of 
time but also the unity and inheritance between policies. 
Policy relevance is implemented through interpreting 
the policy content from the perspectives of breadth and 
depth, to identify the level of government policy formu-
lation stance, and constantly achieve the transition from 
the guiding ideology to the implementation of the pro-
gram [40]. Suppose the government does not strengthen 
the interpretation of relevant documents at all levels in 
the policy formulation process. In that case, there may be 
a shortage of policy basis, it may be challenging to get the 
support of the higher level of government, and there may 
be a contradiction between the policies.

Policy content: P1 scored higher than P3 in policy con-
tent. Based on the available physiological-psychological-
social theory, many factors affect health [41]. Therefore, 
health promotion policies should be formulated compre-
hensively. We should give concern about system develop-
ment and organization management, and strengthen the 
construction of public healthy places and a healthy envi-
ronment. In addition, we should make detailed plans to 
spread a healthy culture and foster healthy citizens. Only 
by ensuring the joint efforts of each component in the 
policy implementation can the health promotion level of 
the districts and counties be improved as a whole.



Page 8 of 15Yang et al. BMC Public Health         (2022) 22:2391 

Ta
bl

e 
5 

PM
C

-In
de

x

P1
P2

P3
P4

P5
P6

P7
P8

P9
P1

0
P1

1
P1

2
P1

3
P1

4
P1

5
P1

6
P1

7
P1

8
P1

9

X1
0.

85
7

0.
85

7
0.

71
4

0.
85

7
1.

00
0

0.
42

9
1.

00
0

0.
85

7
1.

00
0

0.
42

9
0.

57
1

0.
71

4
0.

85
7

0.
85

7
0.

71
4

1.
00

0
0.

71
4

1.
00

0
0.

71
4

X2
0.

50
0

0.
25

0
0.

50
0

0.
25

0
0.

75
0

0.
50

0
1.

00
0

0.
25

0
1.

00
0

1.
00

0
0.

25
0

1.
00

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
1.

00
0

1.
00

0
0.

50
0

X3
0.

50
0

0.
75

0
0.

25
0

0.
25

0
0.

75
0

0.
25

0
1.

00
0

0.
50

0
0.

50
0

0.
75

0
0.

50
0

1.
00

0
0.

25
0

0.
50

0
0.

25
0

0.
25

0
0.

75
0

0.
75

0
0.

00
0

X4
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

50
0

0.
50

0
0.

75
0

0.
25

0
0.

50
0

0.
75

0
0.

50
0

0.
75

0
0.

25
0

0.
25

0
0.

50
0

0.
25

0
0.

75
0

0.
50

0
0.

25
0

X5
0.

80
0

0.
80

0
0.

80
0

0.
60

0
1.

00
0

0.
60

0
1.

00
0

0.
80

0
1.

00
0

0.
60

0
1.

00
0

0.
80

0
0.

80
0

0.
80

0
0.

60
0

0.
80

0
0.

60
0

1.
00

0
0.

60
0

X6
1.

00
0

0.
83

3
0.

83
3

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

83
3

1.
00

0
1.

00
0

0.
83

3
0.

66
7

1.
00

0
1.

00
0

1.
00

0
0.

83
3

X7
1.

00
0

0.
80

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

60
0

1.
00

0
0.

80
0

0.
60

0
0.

60
0

0.
80

0
1.

00
0

1.
00

0
0.

80
0

X8
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

50
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

X9
1.

00
0

0.
60

0
0.

60
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

60
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

X1
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0

PM
C

7.
15

7
6.

39
0

6.
19

8
6.

45
7

8.
25

0
6.

52
9

9.
00

0
6.

90
7

8.
25

0
7.

77
9

6.
50

5
8.

51
4

6.
45

7
6.

34
0

5.
68

1
6.

60
0

8.
06

4
8.

50
0

5.
94

8

ra
nk

B
C

C
C

B
C

A
C

B
B

C
B

C
C

C
C

B
B

C

P2
0

P2
1

P2
2

P2
3

P2
4

P2
5

P2
6

P2
7

P2
8

P2
9

P3
0

P3
1

P3
2

P3
3

P3
4

P3
5

P3
6

P3
7

Av
er

ag
e 

of
 a

ll

X1
0.

85
7

0.
85

7
0.

57
1

0.
42

9
0.

42
9

0.
85

7
0.

71
4

0.
85

7
0.

42
9

0.
71

4
0.

57
1

0.
85

7
0.

42
9

0.
57

1
1.

00
0

0.
57

1
0.

71
4

0.
71

4
0.

73
7

X2
1.

00
0

0.
50

0
0.

25
0

1.
00

0
0.

50
0

0.
50

0
0.

50
0

0.
50

0
0.

75
0

0.
75

0
1.

00
0

0.
50

0
1.

00
0

0.
25

0
0.

50
0

0.
50

0
0.

50
0

0.
50

0
0.

58
8

X3
0.

50
0

0.
50

0
0.

75
0

0.
75

0
0.

25
0

0.
75

0
0.

25
0

0.
25

0
0.

75
0

0.
75

0
0.

75
0

1.
00

0
0.

75
0

0.
25

0
0.

75
0

0.
50

0
0.

25
0

0.
75

0
0.

54
7

X4
0.

50
0

0.
50

0
0.

25
0

0.
75

0
0.

50
0

0.
00

0
0.

00
0

0.
25

0
0.

50
0

0.
25

0
0.

50
0

0.
50

0
0.

75
0

0.
00

0
0.

75
0

0.
75

0
0.

00
0

0.
25

0
0.

41
2

X5
1.

00
0

0.
80

0
0.

60
0

0.
60

0
0.

60
0

0.
80

0
0.

80
0

0.
80

0
0.

60
0

0.
80

0
0.

60
0

1.
00

0
0.

60
0

0.
60

0
1.

00
0

0.
60

0
1.

00
0

0.
80

0
0.

77
3

X6
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

0.
50

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

95
5

X7
1.

00
0

1.
00

0
0.

80
0

1.
00

0
1.

00
0

1.
00

0
0.

80
0

0.
80

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

0.
40

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

91
4

X8
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
0

0.
25

0
0.

25
7

X9
1.

00
0

1.
00

0
0.

80
0

1.
00

0
1.

00
0

0.
80

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

0.
20

0
1.

00
0

0.
00

0
1.

00
0

1.
00

0
0.

90
8

X1
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0

PM
C

8.
10

7
7.

40
7

6.
27

1
7.

77
9

6.
52

9
6.

95
7

6.
31

4
6.

70
7

7.
27

9
7.

51
4

7.
67

1
8.

10
7

7.
77

9
4.

02
1

8.
25

0
6.

17
1

6.
71

4
7.

26
4

7.
09

1

ra
nk

B
B

C
B

C
C

C
C

B
B

B
B

B
D

B
C

C
B



Page 9 of 15Yang et al. BMC Public Health         (2022) 22:2391  

Policy objects: P1 scored higher than P3 in the policy 
objects. From the ecological perspective, the health level 
of an area is assessed on all groups, so the layout of HPPs 

should be carried out from a more macro perspective, 
including enterprises, institutions, public environment, 
communities, families, and individuals mentioned in this 

Fig. 1 PMC-Surface chart of P7 (Perfect)

Fig. 2 PMC-Surface chart of P1 (Good)
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study [42]. HPPs for enterprises and institutions will be 
radiated to the healthy transformation of various indus-
tries. Considering the construction of the healthy public 

environment is conducive to providing environmental 
protection for the physical and mental health of the resi-
dents. Community, family, and individual HPPs are the 

Fig. 3 PMC-Surface chart of P3 (Acceptable)

Fig. 4 PMC-Surface chart of P33 (Poor)
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last mile and the final destination for improving the 
health of the residents.

Expert field evaluations
Naming each pilot region using Arabic numerals. The 
name of the pilot area corresponds to the name of the 
policy. For example, the policy issued by pilot area 1 is P1 
(see Table 7).

Correlation analysis
The PMC-Index score of the variable and the total score 
of field evaluation by experts both were continuous vari-
ables undergoing the normality test. After correlation 
analysis, r=0.415 and P= 0.011 (P < 0.05) were obtained, 
from which it could be concluded that there was a signifi-
cant correlation between the PMC-Index score and the 
total score of field evaluation by experts (see Fig. 5).

Discussion
The overall evaluation of HPPs
The policy is the guidance of actions [43]. When analyzing 
HiAP’s practical logic, some researchers pointed out that 
"health first" was the premise in politics [44], and it’s the 
practical way to formulate health promotion policies from 
the central government to local governments, targeting at 
realizing the "Healthy China 2030" strategy. Quantitative 
evaluation on local health promotion policies is helpful to 
evaluate whether the influence of policies extends to the 
grass-roots level and provides scientific basis for deepen-
ing health promotion policy reform.

As a strong province of population, economy and cul-
ture in western China, Sichuan Province is a demonstra-
tion site of healthy culture construction. Therefore, the 

evaluation of HPPs in this region has important refer-
ence value for the formulation of national HPPs. In this 
study, the health promotion policies of 37 districts (coun-
ties) were quantified and evaluated. Overall, the average 
score of the PMC index was 7.091, indicating that policy 
consistency was good, and more than 90% of the policy 
consistency was at a reasonable and acceptable level. 
However, there is still a gap between policy consistency 
from these policies and excellent consistency, which 
shows that there exist some flaws in the process of local 
policy formulation. In other relevant studies, the PMC 
index of most studies is acceptable consistency or good 
consistency, and the results of this study are consistent 
with those of other studies. This may be related to the 
fact that local policies are detailed implementation rules 
by following central policies and local conditions.

The main factors affecting PMC index score
According to the evaluation dimensions, X2 (policy time-
liness), X3 (policy relevance), X4 (incentives and con-
straints), and X8 (publishing agency) mainly affect the 
PMC index score.

Most 37 sample policies are temporary and short-
term (P1, P2, P3, etc.). However, such health threats as 
obesity, smoking, diabetes, air pollution, etc., require 
long-term policy guidance and prevention to make a dif-
ference [45]. In addition, some researchers pointed out 
that the continuity of policies is the task requirement 
of policy implementation in the new era, and local poli-
cies should actively cooperate with the central policies. 
"Healthy China 2030" is a comprehensive policy covering 
the short, medium, and long term, so local governments 
must strengthen the formulation of long-term health 
promotion policies [36].

The policy relevance can reflect the local govern-
ment’s priority to the superior policy and whether 
the local policy formulation has a scientific basis. In 
this study, most sample policies had the best correla-
tion with national-level policies and the worst correla-
tion with municipal-level policies. Some researchers 
analyzed that the policy is a top-down hierarchical 
diffusion model many times [46], and the specific pol-
icy-making path is meta-policy-basic policy-specific. 
The districts (counties) strengthen the correlation with 
municipal-level policies, which is conducive to ensur-
ing the scientificity of the policies and building an 
excellent political alliance, so as to improve the prob-
ability of policy success [47].

The 37 sample policies included in this study seldom 
involve incentives. From the perspective of policy instru-
ments, appropriate, effective, and incentive policies can 
promote political stability and economic development 
[48, 49], but they lack supply-oriented and environmental 

Table 6 Comparison Between Rank B and Rank C

Primary 
Variables

Average of 
Rank B

Average of 
Rank C

Difference

X1 0.739 0.730 0.009

X2 0.809 0.375 0.434

X3 0.721 0.375 0.346

X4 0.544 0.292 0.252

X5 0.800 0.744 0.056

X6 1.000 0.935 0.065

X7 1.000 0.856 0.144

X8 0.250 0.264 -0.014

X9 1.000 0.856 0.144

X10 1.000 1.000 0.000

PMC 7.863 6.426 1.437
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policy tools in the study. Therefore, in order to ensure the 
smooth implementation of the health promotion pro-
gramme, it is necessary to formulate tax relief, administra-
tive approval priority, talent incentives, financial incentives, 
etc., to motivate all units to participate in health promotion 
activities and expand the scope of health promotion [50].

From the perspective of publishing agencies, 37 sample 
policies are all published by government offices, without 
multi-department joint publication of policies. However, 
many studies have proved that cross-department collabo-
ration is crucial in promoting HiAP, and the same is valid 
for health promotion areas [51]. In the process of policy 
promotion, the health sector cannot be neglected. In fact 
it plays a leading role, so all relevant departments should 
actively interact and cooperate [52]. Moreover, the health 
sector should seek and create shared interests with rele-
vant departments to establish a platform to solve problems 
[53]. In the future, all districts (counties) should establish a 
cooperative working mechanism: "government is respon-
sible for leading, departments are responsible for coopera-
tion, and industries are responsible for implementation".

A significant correlation between policy formulation 
and implementation
According to the correlation analysis, there is a signifi-
cant correlation between the PMC index score and the 

total score of field evaluation, which indicates a correla-
tion between policy formulation and implementation, 
and proves the importance of establishing an integrated 
mechanism for policy formulation and implementation 
[54]. For example, the personnel involved in implement-
ing any policy must have sufficient knowledge of the pol-
icy, even those involved in policy implementation must 
also be involved in the process of policy formulation.

Through the analysis of policy consistency and the cor-
relation between policy formulation and policy imple-
mentation, this study theoretically provides a reference 
basis for HPPs policy formulation and enriches the evalu-
ation research of HPPs. In fact, integrating health into 
all policies is an important and complex project, which 
refers to integrating the three levels of government, soci-
ety and individuals to form a strong synergy to maintain 
and promote health [55]. In policy-making, local govern-
ments should follow the template of policies, strengthen 
departmental collaboration, and promote policy cohe-
sion. In policy practice, all industries in the society follow 
HPPs related rules and regulations to promote the hori-
zontal and vertical development of HPPs. At the same 
time, through various forms, such as publicity, cultural 
activities, increase of sports equipment and facilities, it 
is advocated to integrate HPPs into personal life, to pro-
mote the health of the whole society.

Fig. 5 The Relationship Between PMC Index and Total Score of Field Evaluation
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Limitations
However, the policies selected in this study may have 
some limitations due to policy openness and website 
construction, such as insufficient representation. In the 
future, we can optimize the problem by cooperating with 
government departments or using crawler mining to 
achieve more objective and scientific policy evaluation.

Conclusions
Based on PMC - index model, HPPs evaluation system 
related to the counties/districts of Sichuan province is 
established in this study through conducting the quantita-
tive analysis of HPPs in the counties/districts of Sichuan 
province, and combining the expert field evaluations, which 
explored the Sichuan HPPs consistency as well as the cor-
relation of policy formulation and implementation, for the 
continuous reform of HPPs to provide theoretical reference.
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