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Abstract

Background Health impact assessment (HIA) is a procedure, method and tool for evaluating the potential health
impacts of policies, plans and construction projects, as well as the distribution of these impacts on population. Major-
ity of international studies on health impact assessment have focussed on conceptual papers or case evaluations,
neglecting participants’views on policies.

Methods A semi-structured interview with 30 health impact assessment experts was employed in this study,

and the Nvivo software was utilized to analyse factors that influence policy identification. Subsequently, a multi-stage
stratified random sampling method was adopted to survey 655 pilot staff members involved in health impact assess-
ment in Zhejiang Province. Descriptive statistics were used to describe the current status and identify the factors
influencing policy identification. In addition, hierarchical linear regression analysis and structural equation modelling
were employed to determine the relationship between policy identification and influencing factors.

Results Statistically significant differences were found among participants in the level of identification of policies
across three dimensions. The policy sentiment dimension had the highest score (4.137 +0.664), followed by policy
cognition (4.075+0.632) and policy evaluation (3.631+0.797) dimensions. Subject trust had a positive impact on pol-
icy cognition (8=0.503, P<0.001), policy sentiment (8=0.504, P<0.001) and policy evaluation (3=0.465, P<0.001).
Procedural justice had a positive impact on policy sentiment (8=0.085, P<0.01) and policy evaluation (3=0.084,

P <0.05), but not policy cognition (8=0.056, P>0.05). Policy identification is influenced by age and average monthly
salary among other factors.

Conclusion These results highlight the importance of subjective trust and procedural justice in policy identifica-

tion of health impact assessment. They provide valuable insights to developing interventions to overcome barriers

to the implementation and enhancement of global identification of policies. Going forward, cross-sectoral synergies,
enhanced international communication and training to increase participants’trust in the policy should be optimized
to improve health impact assessment. Additional measures should be taken, such as ensuring seamless communica-
tion channels, embedding health impact assessment in administrative mechanisms, and establishing strong oversight
and grievance mechanisms to improve fairness and transparency in the implementation and results of health impact
assessment.
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Background

Health in All Policies (HiAP) is a public policy develop-
ment approach aimed at improving population health
and health equity. It systematically considers the health
consequences associated with these public policies,
seeks intersectoral collaboration, and avoids policies that
could have adverse effects on health. In 1999, the WHO
defined health impact assessment (HIA) as “a combi-
nation of procedures, methods, and tools by which a
policy, programme or project can be judged or evalu-
ated on the basis of its potential effects on the health of
a population and the distribution of those effects within
the population” [1]. Health impact assessment, as a tool
element of “Health in All Policies” practice, is a profes-
sional technique and effective approach for implement-
ing “Health in All Policies” HIA is a comprehensive tool
that prioritizes health equity and enhances consideration
of potential health impacts of projects, policies and plans
comprehensively and transparently [2]. The tool aims to
maximize health benefits and minimize potential nega-
tive impacts. Notably, HIA is extensively disseminated
and practised around the world, a phenomenon that has
improved the diversification of the concept and methods.
HIA is applied across a wide range of areas, including
transportation, economics, employment, urban and rural
planning, housing, agriculture and infrastructure, among
others [3-5]. Currently, many countries and regions have
established a series of procedures and tools to initiate
and conduct HIA, with a strong emphasis on health in
decision-making [6]. This has achieved a certain degree
of institutionalization of HIA, creating a permanent
demand for its use.

The core objective of HIA is to enable policymakers,
especially those in cross-sectoral positions, to con-
sciously and introspectively incorporate health, health
equity and determinants of health into all policies at an
early stage. Scholars are currently studying the driving
forces and obstacles to HIA implementation. Results
from various surveys indicate that awareness or inter-
est in health issues and social determinants of health
immensely impacts HIA implementation, while lack
of understanding and knowledge of HIA among deci-
sion-makers, as well as public health experts, are key
obstacles to its implementation [7]. In addition, HIA
emphasizes the establishment of intersectoral coopera-
tion on a range of public policy issues, not just health
department policies [1], thus involving key stakehold-
ers, such as decision-makers, practitioners and commu-
nities, in the process of achieving coordinated action

between health and non-health sectors, their roles
and responsibilities, guidance capabilities, policy tar-
get groups and interdependence [8]. These stakehold-
ers from different industries and cultural backgrounds
should identify causes of health problems and the strat-
egies to resolve them to promote policy action in public
health [9]. Since the year 2000, there has been signifi-
cant research on HIA. However, the majority of publi-
cations primarily focus on methodology and guidelines,
comprising conceptual papers, empirical case studies,
disease and epidemic investigations, health policy and
planning, environment and health, socio-economic fac-
tors, health inequality, as well as health promotion and
interventions. Currently, the issue of identification of
the HIA system by policymakers, planners and project
developers; analysis of factors influencing this identi-
fication, has not been sufficiently investigated. Hence,
research that can gauge the level of policy identification
by various cross-sector stakeholders and identify the
factors affecting policy identification would be benefi-
cial for advancing HIA. Such studies will enhance the
sustainability and impact of HIA, and hence improve
public health and health policy.

The genesis of academic inquiry into policy iden-
tification did not occur in isolation. The theoretical
research on policy identification is primarily derived
from Parsons’ social system theory [10], which empha-
sizes that “each specific action includes cognitive ele-
ments, affective elements and evaluative elements
organized together” Among these, cognitive elements
refer to knowledge, namely what can be understood
from the object in the context; affective elements are
related to emotions, referred to as feelings by Parsons,
which constitute reactions to the object; evaluative
elements are associated with how the object is judged
and ranked. Notably, Zhang and Tang [11] also pro-
posed the following general formula for public policy
endorsement: policy identification=trust in political
authority X procedural justice X subjective evaluation
of distributive justice. It points out that the acceptabil-
ity of public policy is the subjective evaluation and pub-
lic endorsement of the expected results of public policy
implementation by the policy object and the general
public. Taking the function as Y—policy identification;
F(X1)—trust in political authority; F(X2)—procedural
justice; and F(X3)—subjective evaluation of distribu-
tive justice, the above formula can be expressed as:
Y=F(X1-X2-X3). Notably, policy identification has been
widely applied in sociology [12], leadership actions
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[13], innovation management [14], empirical and his-
torical research [15], economics [16], education and
educational research [17], among others. However, its
role in the field of health, and healthcare systems [18],
particularly in HIA research, has been overlooked.
Therefore, this study broadens the application scope of
policy identification, fully leveraging the role of policy
identification in the field of HIA, to better comprehend
the challenges and driving factors in the implementa-
tion process of HIA. This contributes to offering guid-
ance for HIA practices in various contexts.

Coincidentally, starting in May 2020, Zhejiang Prov-
ince, China, has been focussing on the construction of
Healthy Cities and Health-Promoting Counties (Dis-
tricts), actively practising “Health in All Policies” and
exploring the framework and process of HIA. The appli-
cation of “Health in All Policies” extends to government
departments at all levels, including institutions responsi-
ble for policy formulation and implementation, legislative
bodies and administrative agencies. Therefore, this study
surveyed relevant policy, planning and project developers
as well as some staff, to achieve three objectives: (1) based
on Parsons’ social system theory and the general for-
mula for factors influencing public policy identification
by Zhang Yu and Tang Liangfeng, to construct an initial
conceptual model of the dimensions and influencing fac-
tors of policy identification status; (2) analyse the current
status of policy identification to understand the level of
identification, concern, participation, attitudes and other
aspects among relevant individuals towards the HIA sys-
tem; and (3) based on qualitative interviews, to refine
and summarize the final set of factors influencing policy
identification that are suitable for the HIA field. Combine
this with quantitative questionnaire surveys and struc-
tural equation modelling to analyse the mechanisms of
influence between these factors and policy identification.
Based on this analysis, it is imperative to investigate strat-
egies for enhancing policy identification by specific indi-
viduals in the future.

In conclusion, with the limited number of interna-
tional scholars examining the current status of policy
identification in HIA and the intricate interdepartmental
efforts in the HIA pilot work of Zhejiang Province, gain-
ing insights into participants’ levels of policy cognition,
sentiment and evaluations becomes particularly crucial
for advancing HIA. To address these research gaps, this
study, based on analysing the domestic and international
status of HIA practices, developed a survey questionnaire
for participants in Zhejiang Province’s HIA efforts. Addi-
tionally, it constructed a theoretical framework of policy
identification to explore the mechanisms of influenc-
ing factors related to policy identification. The results of
this study can further illuminate the intentions of policy
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implementers, providing new guidance for improving
the coordination and collaboration capabilities of health
administration departments and optimizing resource
integration and health governance levels of public policy
formulation departments.

HIA in Zhejiang province

In May 2020, Zhejiang province launched a pilot HIA
programme, as part of the construction of healthy cities
and counties, to explore its framework and process. The
programme was implemented in 34 cities and counties,
and a project-based approach was adopted to promote
the establishment of the HIA system. The responsibil-
ity for HIA falls on government departments at all lev-
els, and an HIA evaluation system was established under
the leadership of the local government to ensure the
implementation of HIA work. The leadership group for
the construction of healthy cities at the city level, and
the leadership group for the construction of healthy
counties at the county level, are responsible for organ-
izing and coordinating HIA work within their respective
administrative regions. The departments responsible for
economic and social development planning and policy-
making, major engineering project construction or man-
agement, are responsible for conducting HIA, integrating
health into planning, policies, and major engineering
projects, conducting evaluations before planning and
policy-making, and applying the evaluation results. To
further improve the HIA mechanism, all levels of gov-
ernment have strengthened cooperation with universi-
ties, and research and professional institutions. In this
study, we mainly focussed on public policies and major
engineering projects. HIA employs a hybrid approach,
integrating both qualitative and quantitative evaluation
methods along with surveys. The specific implementa-
tion path consists of seven steps, namely departmental
screening, formation of expert groups, selection, analysis
and evaluation, reporting and recommendations, appli-
cation of results, as well as monitoring and evaluation.
This study conforms to the guidelines of the Zhejiang
Province health impact assessment Work Manual (2022
edition), with necessary adjustments to fit the actual
situation.

Methods

Purpose

We reviewed relevant literature and generated a concep-
tual HIA model for policy identification and the influ-
encing factors. We used a combination of qualitative and
quantitative methods to better understand the current
level of acceptance of HIA policies among relevant per-
sonnel and further analyse the factors and mechanisms
influencing policy identification.
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Conceptual framework

To identify policy identification dimensions, we chose
Parsons’ social system theory [10] as the theoretical
foundation. Based on this theory, we divided the policy
identification dimension into cognition, sentiment and
evaluation categories. In this study, policy identification
in HIA specifically refers to the common acceptance and
recognition of the HIA policy by policymakers, imple-
menters and evaluators; policy cognition mainly refers to
the degree of understanding, knowledge level and depth
of understanding of the policy content and implemen-
tation process by HIA pilot-related personnel, whereas
policy sentiment describes the attitude and concern of
HIA pilot-related personnel towards the health impact
assessment policy. Policy evaluation refers to the views
and evaluations of HIA participants on the actual imple-
mentation process and the effect of policies.

Through literature review, we identified several fac-
tors that influence policy identification. Notably, Zhang
and Tang [11] proposed the following general formula
for determining the identification of public policy: policy
identification =trust in political authority X procedural
justice X subjective evaluation of distributive justice. Pro-
cedural justice significantly affects the formation of policy
cognition among policy recipients [19], and the percep-
tion of procedural justice can enhance public support
for policies in most public decision-making processes
[20]. The public’s trust in the policy-making process also
affects policy sentiment [21]. Therefore, every public pol-
icy should pay attention to the coordination of multiple
interests, while policy-makers need to ensure that the
process does not involve excessively polarizing attitudes
to assure broad public acceptance [22]. Distributive jus-
tice, a value factor that affects “policy identification’, plays
an important role in determining the behaviour choices
of stakeholders, which in turn affects the effectiveness
of policy identification [19]. We believe that procedural
justice in HIA refers to the ability of HIA participants to
conduct evaluations following the established procedures
and standards, ensuring fairness and transparency during
the evaluation process and ultimately obtaining objective,
scientific and reliable evaluation results. HIA’s trust in
the subject refers to participants’ trust in the HIA system,
including evaluation institutions, experts, methods and
results, among others. HIA’s distributive justice refers to
fairness when evaluating specific intervention measures
among different populations. Consequently, the following
conceptual framework is generated (Fig. 1).

Sample population and selection criteria
A total of 30 experts were requested to participate in one-
on-one in-depth interviews. The study group comprised
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Fig. 1 Conceptual model of policy identification and its influencing
factors

15 members of the HIA system leadership group from
pilot cities/counties and 15 experienced practition-
ers specializing in in HIA, health city construction and
health promotion in counties (districts) for over 3 years.
The interview questions, which were developed following
a comprehensive literature review, focussed on the three
dimensions of policy identification, namely policy cogni-
tion, sentiment and evaluation, as well as their influenc-
ing factors, including subject trust, procedural justice
and distributive justice among others. The interviews
were conducted using a clear and concise open-ended
outline (Additional file 1: Appendix S1). Briefly, respond-
ents were asked to openly share their attitudes, opinions
and emotional motivations regarding public policy HIA,
and also describe factors they believe affect the level of
HIA identification. These views were subsequently used
to identify and extract factors that influence policy iden-
tification. Informed consent was obtained from all inter-
viewees before audio recording, and pseudonyms were
used to ensure confidentiality during data transcription.
The survey targeted personnel responsible for HIA in
the pilot areas in Zhejiang Province (hereinafter referred
to as pilot areas). These areas mainly comprise health
departments (health and health supervision departments,
disease control, health education institutes, and hospi-
tals, among others), non-health departments (transpor-
tation departments, agriculture and rural affairs bureaus,
ecological environment bureaus, and water conservancy
bureaus etc.), and third-party environmental assessment
companies. Participants were from various regions and
included people of different genders, ages, education
levels, occupations and average monthly incomes. Indi-
viduals who were unwilling to participate were excluded
from the study. In the survey, we employed a multi-stage
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stratified random sampling method. In summary, the
geographical distribution of Zhejiang Province was
considering when stratifying the pilot cities (counties/
districts) for public policy health impact assessment, in
which Hangzhou, Taizhou, Quzhou and Jiaxing were
selected as representatives. A total of 40—-60 individuals
were selected from each city. Additionally, one to three
counties/districts were randomly selected from each
representative city, including Xiaoshan District, Fuyang
District, Qiantang District in Hangzhou, Yuhuan City
in Taizhou, Changshan County and Qujiang District in
Quzhou, and Tongxiang City in Jiaxing. About 40-60
individuals were selected from each county/district for
the survey, and the questionnaires were filled out and
collected on-site. Ultimately, 690 questionnaires were
distributed, of which 655 of the 670 that were returned
were valid.

Survey questionnaire

The survey questionnaire was designed following the
Parsons’ social system theory, the identification scale
[23], and semi-structured interview results. Policy iden-
tification items were designed based on Qin’s policy
identification indicator system [24], while the process of
measuring the influencing factors of policy identifica-
tion was described in Xi’s measurement method [25] for
policy identification influencing factors in combination
with semi-structured interview results. Considering the
Chinese assessment tools used in this, translation was
carried out using the Brislin translation model and back-
translation framework [26] (Additional file 1: Appendix
S2). Specifically, two aspects, namely subject trust and
procedural justice, were used. We also verified their reli-
ability and validity. We incorporated all 34 items of the
survey questionnaire into an exploratory factor analysis
model, and then employed a principal component extrac-
tion method to extract scale components. Ultimately,
five factors with eigenvalues >1 were extracted. We also
deleted 13 items with factor loadings less than 0.4, and
finally remained with 21 items that covered the follow-
ing five dimensions: policy cognition (four items, such as
“Do you understand that health is not only the absence
of disease and pain, but also the concept of physical and
mental well-being and good social adaptation?”), pol-
icy sentiment (four items, such as “Do you agree that
health impact assessment can involve public participa-
tion and influence decision-making?”), policy evaluation
(four items, such as “What is your opinion on the level
of involvement of policy stakeholders in health impact
assessment?”), procedural justice (four items, such as
“The establishment and implementation of health impact
assessment systems have widely solicited opinions from
experts and relevant representatives. Does this conform
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to the actual situation in your area?”), and subject trust
(five items, such as “Do you believe that you can effec-
tively consider health determinants when participating in
policy, planning and projects?”).

Data analysis
Qualitative data were obtained by conducting and record-
ing all interviews, transcribed into Word documents, and
analysed using Nvivo 12 pro software. Briefly, the data
were systematically organized, and coded according to
three coding stages, namely open, axial and selective cod-
ing. Next, theoretical results were continually compared
and revised until a saturation was achieved. The three-
level coding process not only allows analysis of the rela-
tionship between core and main category types but also
reveals the relationship between various elements. The
results were finally summarized in an Excel worksheet.
Quantitative data were first imputed into EpiData 3.1
software to establish a database, then checked for double
entry and verification. Next, the data were subjected to
descriptive statistics using SPSS 22.0 software to reveal
demographic characteristics and policy identification
status of HIA-related personnel. For categorical vari-
ables, frequencies and proportions are presented as mean
values and standard deviations. Policy identification
among individuals with different demographic character-
istics were compared using one-way analysis of variance
(ANOVA). The impact of procedural justice and trust
among authorities on policy cognition, policy sentiment
and policy evaluation was analysed using a hierarchical
linear regression, while controlling for multicollinearity.
Finally, the validity of the path was tested using a model
constructed using Amos.

Ethical considerations

The study was supported by Zhejiang Provincial Health
Monitoring and Evaluation Center, and the study pro-
tocol was reviewed and approved by Hangzhou Normal
University’s scientific research ethics committee. Before
each interview, the first author introduced the research
objectives and obtained verbal consent and permission to
record the interview from the participants.

Results

Interview results

In this study, we classified and integrated categories
on the basis of the conceptual connections and logical
sequences between them. This resulted in six main cat-
egories with corresponding sub- and open coding cat-
egories, shown in Additional file 1: Appendix S3. We
employed a three-level coding system to extract a more
comprehensive core category from the resultant main
categories. Subsequently, we examined the interplay
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between the core category and the other primary catego-
ries. This enabled us to articulate the contextual relation-
ships between each element, resulting in the development
of a robust theoretical framework. A summary of the core
categories and their relationship structures formed by
selective coding is shown in Additional file 1: Appendix
S4. In this study, subjective evaluations of the distribu-
tive justice mostly focus on the identification of expected
policy outcomes by policy recipients. In the current pilot
phase of HIA, the main focus is on researching the insti-
tutional framework, operational mechanisms, technical
specifications, and evaluation processes of HIA to ensure
the feasibility and operability of the HIA implementation
process. Although distributive justice is an important
factor in policy identification, it is mentioned less fre-
quently in structured interviews. This is because assess-
ing distributive justice requires more practical experience
and long-term tracking of effects to draw accurate con-
clusions. In the pilot phase, the emphasis may be more
on understanding and collecting information on the
challenges of implementing HIA, operational difficul-
ties, optimization of evaluation methods and the level
of stakeholder involvement to help improve the insti-
tutional and procedural aspects of HIA. However, this
does not mean that the importance of distributive justice
is being ignored. In subsequent work, as HIA is further
applied and its long-term effects are tracked, subjective
evaluations of distributive fairness will be more widely
considered and incorporated to ensure the fairness, sus-
tainability and social justice of HIA. Therefore, this study
combines the actual circumstances to modify the influ-
encing factor model for policy identification in health
impact assessment, which is defined as policy identifica-
tion =subject trust X procedural justice (see the modified

Policy
cognition

Policy
evaluation

Fig. 2 Modified conceptual model of policy identification and its
influencing factors
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model in Fig. 2), with the function relationship formula
expressed as Y=F(X1 X X2); where Y represents policy
identification, F(X1) represents subject trust, and F(X2)
represents procedural justice.

Quantitative research results

Sample characteristics

The basic characteristics of the research participants
are listed in Table 1. In summary, 655 individuals par-
ticipated in the survey, of which 52.4% were female.
The average age of the participants was 38 years, with
75.7% of them being married. With regards to employ-
ment status, a majority of the officers (85.3%) had formal

Table 1 Descriptive  summary of  respondents’  socio-
demographic profiles
Demographic category Sample size %
(n=655)

Gender
Male 312 476
Female 343 524
Marital status
Single/divorced/widowed 159 243
Married 496 75.7
Mode of appointment
Regular staff 559 853
The contract 96 14.7
Position
Clerks 188 28.7
Officers 319 48.7
Deputy officers and above 148 226
Degree of education
Junior college and below 58 89
Undergraduate course 516 78.8
Postgraduate or above 81 124
Job content

Administrative management 193 29.5
Medical technology 149 22.7
Administrative management and medical 164 250
technology
Others 149 227
Department of Work
Health department 247 37.7
Non-health sector 408 62.3
Reasons for participation in HIA
Superior requirement 516 788
Take one's own initiative 84 12.8
Others 55 84
Have you learned about HIA?
Yes 296 452
No 359 54.8
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employment status, with clerks (48.7%) accounting for
the highest job positions. In addition, the participants
had an average work experience of 11 years, with most
of them (78.8%) holding a bachelor’s degree. Regard-
ing job responsibilities, majority of participants (29.5%)
were engaged in administrative management. In terms
of work departments, most of the respondents (62.3%)
of the officers worked in non-health departments. An
analysis of the salary situation revealed that the average
monthly salary for the participants was 6950 yuan. Addi-
tionally, the majority (78.8%) of individuals participated
in HIA work due to higher-level requirements, and 54.8%
of them reported not having any prior knowledge of HIA.

Preliminary analyses

We employed Cronbach’s a coefficient as a reliability
measure for each variable, and subsequently adopted
0.7 as the threshold. The five dimensions of the policy
identification questionnaire, namely trust in the subject,
procedural justice, policy knowledge, policy sentiment
and policy evaluation had Cronbach’s a coefficients of
0.912, 0.778, 0.731, 0.861 and 0.890, respectively. All
these exceeded 0.7, indicating that HIA participants had
relatively good internal consistency on the policy identi-
fication questionnaire. Next, we employed the composite
reliability (CR) value [27] to test the internal consistency
between the measurement and corresponding latent vari-
ables. Results showed that the estimated comprehensive
reliability of all structures exceeded the recommended
threshold of 0.7, indicating good reliability of the ques-
tionnaire (Table 2).

We employed factor analysis to evaluate the structural
validity of the questionnaire (Additional file 1: Appen-
dix S2). Before conducting factor analysis, the Kaiser—
Meyer—Olkin (KMO) measure and the Bartlett test of
sphericity were performed to assess the variables. The
KMO statistic tests the partial correlation between vari-
ables and ranges between 0 and 1, with values above 0.9
indicating that factor analysis is highly suitable. On the
other hand, the Bartlett test of sphericity determines
whether the variables are independent, and its signifi-
cance probability (P value) is used to assess whether fac-
tor analysis is appropriate. In this study, the public policy
health impact assessment and policy endorsement ques-
tionnaire had a KMO measure of 0.893, which was above
the reference standard of 0.7. The Bartlett test of sphe-
ricity resulted in a x* statistic of 9380.02 with P<0.001,
which was statistically significant and allowed for factor
analysis.

Following the two-step approach [28], we performed
a confirmatory factor analysis (CFA) using the maxi-
mum likelihood estimation method test reliability and
validity (convergence and discriminant validity) of the
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Table 2 Measurement model results

Constructs/indicators Itemloadings Zvalue Construct AVE
reliability

Subject trust 0.667 N/A? 0.895 0.633
0.841 18968
0.854 19.209™
0.831 18775
0914 20218

Procedural justice 0.751 N/A? 0.784 0.547
0.876 22634
0.865 223717
0819 21152

Policy cognition 0.697 N/A? 0.870 0.633
0.593 6.290""
0917 10560
0.924 10523

Policy sentiment 0.928 N/A? 0.809 0523
0.929 32729
0.588 16.883"
0.602 17453™

Policy evaluation 0.718 N/A? 0.921 0.745
0.807 19.722™
0.904 21662
0.841 20.508™"

21n AMOS, one loading has to be fixed to 1
" P<0.001
AVE, average

measurement model before testing our hypotheses.
Next, we employed standardized factor loadings [29]
and average variance extracted (AVE) [30] to evaluate
convergence validity. Results showed that all stand-
ardized factor loadings were statistically significant
(P<0.001: Table 2). AVE reflects the variance captured
by the construct related to the variance caused by
measurement error, with a higher AVE value indicat-
ing a more convergent construct. A value above 0.5 is
recommended, while a range of 0.36-0.5 is considered
acceptable. All AVE values obtained in this study were
above 0.5.

Discriminant validity analysis [31] typically involves
examining the correlation or distinction between the
latent characteristics of potential variables and those of
other latent variables. Here, we assessed discriminant
validity by comparing the square root of the AVE [31]
of each dimension with the correlations between latent
variables. The dimensions were deemed to have good dis-
criminant validity if the square root of the AVE of each
dimension was greater than the correlation between any
two dimensions. Notably, all estimated AVE values were
higher than the square correlations between structures



Liu et al. Health Research Policy and Systems (2023) 21:118 Page 8 of 15
Table 3 Means, standard deviations and correlations among variables

Constructs Means sD 1 2 3 4 5

1. Policy evaluation 3631 0.797 0.863?

2. Policy sentiment 4137 0.664 0.525° 0.723

3. Policy cognition 4.075 0.632 0.299 0.552 0.812

4. Procedural justice 3.548 0.702 0.086 011 0.068 0.686

5. Subject trust 3979 0.666 0477 0.689 0.510 0.037 0.795

Square root of AVE is on the diagonal (in bold). Inter-construct correlations are on the off-diagonal

2 Average variance extracted
b Inter-construct squared correlations

SD, standard deviation

(Table 3), indicating that each structure was statistically
different from other structures.

Policy identification status

Among the three policy identification dimensions, policy
sentiment had the highest score (4.137 + 0.664), followed
by policy cognition (4.075+0.632), with policy evalua-
tion recording the lowest score (3.631+0.797). Detailed
results are shown in Table 3.

Single factor analysis

Next, we employed single-factor analysis to further ana-
lyse differences in policy identification and its influenc-
ing factors among the personnel involved in HIA in pilot
areas of public policy. Results are shown in Additional
file 1: Appendix S5. In summary, we found statistically
significant differences in policy cognition among HIA
participants with different appointment methods, posi-
tions, departments and whether they have been informed
about HIA. Further comparison revealed that formal staff
(4.10£0.61) have a significantly higher (P2<0.05) policy
cognition of health impact evaluation than contract
workers (3.87 £ 0.66). Staff who hold positions of deputy
director or higher (4.17 £0.58) had a significantly higher
(P<0.05) policy cognition of health impact evaluation
than clerks (4.12+0.61) and general staff (3.91+0.66).
Moreover, health department staff (4.26+0.59) had a
significantly higher (P<0.05) policy cognition of health
impact evaluation than non-health department staff
(3.96£0.63). Participants who had been informed about
HIA had a significantly higher (P<0.05) level of policy
cognition regarding HIA (4.25+0.61) than those who had
not been informed (3.92 +0.60).

Furthermore, we observed that awareness of HIA and
the various motivations for participating in it can impact
policy sentiment. Specifically, participants with prior
knowledge of HIA (4.23+0.64) expressed higher levels
of policy sentiment compared with those who were not
aware (4.05 1 0.67) (P<0.05). Individuals actively engaged

in HIA initiatives (4.35+0.59) displayed significantly
higher levels of policy sentiment than participants who
were mandated by superiors (4.09 +0.67) (P<0.05).

There were significant differences in the policy evalu-
ation of HIA participants towards the HIA policy based
on their marital status, job position and department.
Notably, single workers rated the HIA policy (3.86+0.68)
significantly higher (P<0.05) than married individu-
als (3.55+0.81); HIA participants with clerks positions
(3.76 £ 0.74) had a significantly higher evaluation of HIA
policy than those with officers positions (3.56+0.83)
and those with deputy positions or above (3.60+0.75)
(P<0.05); non-health department personnel rated the
HIA policy (3.72+0.73) significantly higher (P<0.05)
than health department personnel (3.47 £ 0.88).

Hierarchical linear regression

In this study, we conducted a hierarchical linear regres-
sion analysis with policy cognition, policy sentiment and
policy evaluation as dependent variables. In the first layer,
demographic characteristics with statistically significant
differences in the univariate analysis were controlled as
covariates. In the second layer, demographic characteris-
tics and subject trust were used as independent variables,
and in the third layer, demographic characteristics, sub-
ject trust and procedural justice were utilized as inde-
pendent variables. The AR? values were analysed to infer
the impact of these variables on policy cognition, policy
sentiment and policy evaluation.

Firstly, a hierarchical linear regression analysis was
performed with policy cognition level as the dependent
variable. The results showed that the variance inflation
factors (VIF) for all independent variables were below 5,
indicating no significant multicollinearity. When demo-
graphic characteristics and subject trust were included
in the equation, AR? became statistical significant (all
P<0.001). By comparing the changes in AR* values, it
was observed that subject trust had a larger impact on
policy cognition level, explaining 24.2% of the variance.
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The results are shown in Additional file 1: Appendix S6.
Participants who were knowledgeable about HIA had
higher policy cognition scores relative to those who did
not know about HIA. Additionally, subject trust had a
positive effect on policy cognition among participants
familiar with HIA (8=0.503, P<0.001).

Secondly, a hierarchical linear regression analysis was
conducted with policy sentiment level as the dependent
variable. The VIF values for all independent variables
were below 5, indicating no significant multicollinearity.
When subject trust and procedural justice were included
in the equation, AR? became statistically significant (all
P<0.01). By comparing changes in AR* values, it was
observed that subject trust had a larger impact on policy
sentiment level, explaining 47.2% of the variance. The
results are shown in Additional file 1: Appendix S7. Policy
sentiment level among HIA participants increased with
the scores in subject trust (8=0.504, P<0.001) and with
higher scores in procedural justice (5=0.085, P<0.01).

Finally, a hierarchical linear regression analysis was
performed with policy evaluation level as the depend-
ent variable. The VIF values for all independent variables
were below 5, indicating no significant multicollinearity.
When demographic characteristics, subject trust and
procedural justice were included in the equation, AR?
had statistical significance (all P<0.05). By compar-
ing the changes in AR? values, it was observed that sub-
ject trust had a larger impact on policy evaluation level,
explaining 20.8% of the variance. The results are shown
in Additional file 1: Appendix S8. Older participants and
those with higher average monthly income had lower
policy evaluation scores. Policy evaluation level increased
with higher scores in subject trust (8=0.465, P<0.001)
and with higher scores in procedural justice (5=0.084,
P=0.012).

Measurement model and structural model

Various fit indices were used to assess the quality of the
measurement model; a y*/degrees of freedom (df) ratio
between 0 and 5 indicated a good model fit. Similarity
indices such as Goodness-of-Fit Index (GFI), Adjusted
Goodness-of-Fit Index (AGFI), TLI and Comparative
Fit Index (CFI) with values >0.900 also indicated a good
fit. Difference indices such as root mean square error of
approximation (RMSEA) and standardized root mean
square residual (SRMR) with values <0.080 indicated
good model fit [32]. Model fit indices for this model
(Table 4) revealed that the y?/df ratio was 3.473, SRMR
was 0.086, RMSEA was 0.061, while GFI, AGFI, Incre-
mental Fit Index (IFI), CFI and Tucker-Lewis Index (TLI)
were 0.923, 0.901, 0.952, 0.952 and 0.944, respectively.
Therefore, compared with the reference values, the model
had a good overall fit.
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Table 4 Fitindices

Fit indices Reference value Model value
x/df <5.000 3473

SRMR <0.080 0.086

RMSEA <0.080 0.061

GFl >0.900 0.923

AGFI >0.900 0.901

IFI >0.900 0.952

CFI >0.900 0.952

TL >0.900 0.944

In Table 5 and Fig. 3, the five hypothesized paths
(H1, H2, H3, H5 and H6) in the structural model were
significant in the expected direction with standard-
ized path coefficients of 0.570, 0.716, 0.524, 0.072 and
0.078, respectively, all withP<0.05, which supports the
hypotheses. Only procedural justice was not significantly
associated with policy cognition (8=-0.007, P>0.05);
therefore, hypothesis H4 was not supported.

Discussion

Building on Parsons’ social system theory and Zhang and
Tang’s policy identification framework, we scrutinized
the current level of policy identification among HIA
participants. Two pivotal factors were identified, subject
trust and procedural justice, that exert a significant influ-
ence on this identification level. The research outcomes
affirm the support for all five hypotheses we put forth,
furnishing valuable directional guidance for recognizing
and mitigating challenges inherent in current HIA prac-
tices. The specific survey findings are outlined below.

Analysis of the current status of HIA policy identification

In this study, HIA participants’ policy identification with
HIA exhibited significant differences in policy cogni-
tion, policy sentiment and policy evaluation. Specifically,
the personnel involved in HIA work expressed a positive
attitude towards future HIA development; however, they
lacked a deep understanding of HIA policy and were not
satisfied with its implementation processes and effects.
This is consistent with previous research results in China
and in other countries where HIA is implemented [33—
36]. In Quebec City, Canada, not all HIA participants
(stakeholders) are familiar with HIA, and many peo-
ple feel that their participation in HIA implementation
processes is relatively low; therefore, they cannot play a
greater role. They hope to learn more about the HIA pro-
cesses so that they can better use it in different situations
and benefit.
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Table 5 Estimated standardized coefficients
Hypothesized relationship Unstandardized SE Z-value P-value Standardized Supported?
H1: Subject trust— policy cognition 0404 0.048 8450 xxx 0.570 YES
H2: Subject trust — policy sentiment 0.625 0.050 12435 *xx 0.716 YES
H3: Subject trust — policy evaluation 0.726 0.065 11.185 xxx 0.524 YES
H4: Procedural justice — policy cognition —0.004 0.020 —0.203 0.839 —0.007 NO
H5: Procedural justice — policy sentiment 0.042 0.019 2.236 0.025 0.072 YES
H6: Procedural justice — policy evaluation 0.072 0.036 2015 0.044 0.078 YES
***P<0.001
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Fig. 3 Model path diagrams and standardized estimates

We analysed the differences in policy identification
among participants and postulated that they could be
attributed to the following reasons. With rapid devel-
opment of the society and economy, people are more
concerned about health than ever before, and more
discussions are being held on how to live a happy
and healthy life. As people become increasingly wor-
ried about their health, this has sparked the interest
and motivation of stakeholders to perform HIA [1].
Moreover, as governments, health organizations and
the public recognize the need for more comprehensive
assessment of health impacts, people have renewed
their interests in health impact assessment methods
[37]. However, HIA overlaps with other sectors such as
environmental, cultural and social impact assessments

[38] and is inherently interdisciplinary, where knowl-
edge is not only generated through the collaboration of
experts from various disciplines, but also through inter-
actions with local stakeholders and citizens [39]. This
dynamic influences both the health sector and non-
health sectors in their comprehension and implemen-
tation of HIA policies. Certain educational institutions
have a unique role to play in HIA implementation and
can narrow the gap between HIA practice and knowl-
edge among health and non-health sector person-
nel [40]. Therefore, development of HIA teaching and
training products will improve the cognitive levels of
HIA participants [7]. There have been advances in HIA;
however, due to financial and manpower constraints, as
well as imperfect participation mechanisms at the local
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level, the actual implementation has not met people’s
expectations [41].

Analysis of factors influencing HIA policy identification
Regarding the factors influencing HIA policy identifica-
tion, after controlling for demographic variables, our
hierarchical linear regression results align with the struc-
tural equation model path analysis results.

Policy cognition

Our results indicate that participants who had prior
knowledge of HIA exhibited higher levels of cognition
compared with those who had no knowledge about HIA,
which is consistent with the results of Li’s study [42]. Cur-
rently, over half of the HIA participants (54.8%) reported
that they never learned about HIA, indicating that pub-
licity about HIA is not widespread. Furthermore, subject
trust has a significant positive impact on participants’
policy cognition level, reflecting the prevalent notion that
fundamental cognitive processes depend on trust (Ploy-
warin [43], Mayo [44]). In particular, if a majority of HIA
participants hold the belief that HIA policies are carefully
formulated with due consideration for public interests
and the promotion of public health, this conviction may
increase their appreciation for HIA policies. This can
motivate them to actively pursue information pertain-
ing to HIA, subsequently influencing their levels of cog-
nition and comprehension regarding HIA. Conversely,
if HIA participants harbour doubts about HIA policies,
they may not actively seek out relevant information. This
sceptical mindset might lead to reduced interest in poli-
cies, diminishing their motivation to delve into policy
details, thereby limiting their interaction with policies
and their comprehensive understanding and awareness
of them. It is worth noting that procedural justice has
no significant effect on policy cognition, which seems to
be different from Bai et al. [45], who revealed that pro-
cedural justice can promote knowledge acquisition to
improve cognition. The disparity arises from the distinct
research contexts of the two studies. Bai et al. explored
the functioning of procedural justice within business
alliances. In contrast, our study focusses on a provincial
pilot project for HIA, examining how procedural justice
impacts the cognitive processes of policy participants. In
reality, the survey of policy cognition among HIA partici-
pants places greater emphasis on aspects such as policy
objectives, planning and scope, with relatively less focus
on procedural details of policy formulation and imple-
mentation. This situation may be partly because policy
cognition is influenced not only by the fairness of policy
procedures but also by individual backgrounds, experi-
ences, beliefs and other factors. In this context, HIA par-
ticipants are more inclined to focus on how policies meet
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societal needs and address issues. They may be more
concerned about the practical impact of policies rather
than just the details within the policy procedures.

Policy sentiment

The research results indicate that subject trust positively
influences policy sentiment. This finding aligns with the
studies by Rodriguez-Sanchez et al. [46] and Yuan et al.
[47], where they found that the general trust of the pub-
lic in the government and its policies affects people’s
emotional response to policies. This emotional response,
in turn, directly or indirectly impacts policy acceptance
through anticipated costs and benefits. Establishment
of a health impact assessment system covering the pro-
vincial level is a new initiative in China. When HIA par-
ticipants trust the HIA policies, they anticipate that the
government will implement the “health in all policies”
strategy through HIA, promoting democracy and public
health. This trust also instills confidence in HIA partici-
pants regarding engaging in HIA work. Furthermore, we
found that procedural justice has a positive impact on
policy sentiment. This research result is consistent with
the studies by Jang et al. [48], Edward et al. [49] and Wu
et al. [50]. Specifically, procedural injustice can trigger
emotional responses such as anger, frustration or fear.
Implementing procedural justice in policy execution can
reduce anger and frustration among relevant individuals,
thereby enhancing policy compliance.

Policy evaluation

Research has revealed a negative correlation between age
and monthly income with policy evaluation, which is in
partial agreement with the perspective presented by Xiao
et al. [51]. Considering the practical circumstances, it
is reasonable to speculate that, due to the government’s
close attention and emphasis on the pilot work of HIA,
participants with relatively higher age and income levels
typically bear greater work pressure and responsibilities.
They exhibit increased concern for the actual effects and
long-term outcomes of policies. When the implemen-
tation effects of HIA are not sufficiently prominent or
require an extended period to fully manifest, they may
exhibit a more cautious evaluation of policies. This cau-
tious evaluation might stem from their higher expec-
tations regarding policy impact and a more stringent
standard for policy success. Subject trust significantly
influences policy evaluation. Albrecht [52] and Wals [53]
reported a positive correlation between increased public
trust in the government and heightened policy support.
Ma [54] suggests that to achieve better policy evalua-
tion, the government must prioritize establishing trust
in decision-making execution, thereby enhancing public
support and approval of policies. When HIA participants
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have a high level of trust in the government and its for-
mulated HIA policies, they are more inclined to accept
the objectives and principles of the policy, believing it
is designed for the benefit of the public. This trust leads
to a more active and open evaluation of policy imple-
mentation, not solely from a personal or specific inter-
est standpoint. Conversely, if different stakeholders have
varying interpretations of the objectives HIA should
achieve, reaching a consensus on the anticipated effects
of HIA implementation becomes challenging. This diver-
gence may influence trust, potentially leading to negative
evaluations. In addition, procedural justice has a positive
impact on policy evaluation. This aligns with the research
findings of Martin et al. [55] and Liu B et al. [56], who
discovered a positive correlation between procedural
justice and policy evaluation. The survey results further
emphasize that the procedural fairness of policies makes
participants more readily accept policy outcomes and
raises fewer doubts.

Measures to enhance HIA policy identification
Enhancing the trust of HIA participants in HIA policy
helps enhance their identification of the policy. Trust
is an essential component of effective governance in all
major areas of public policy and is crucial for enhancing
policy legitimacy [57]. Thus, when conducting HIA activ-
ities, a cross-sectoral collaborative mechanism should be
established firstly. Through the integration of independ-
ent organizational resources, facilitation of a coordinated
framework, and allocation of goals and responsibili-
ties to different government departments, a trust-based
multi-sectoral collaboration can be established. This
ensures that HIA participants from various positions and
departments fully understand policy-related information.
Together, they can collectively study and review major
issues in HIA implementation, thereby enhancing the
acknowledgment, respect and trust of HIA policy among
participants. Secondly, to strengthen HIA practice and
improve the quality of assessments, it is vital to organize
training, international exchanges, workshops and semi-
nars. Indeed, while HIA is widely used in some regions,
its education and training are relatively limited globally
[58]. Therefore, it is urgent to learn and draw from inter-
national advanced assessment methods and experiences.
This will enhance the objective analysis, evaluation and
discussion of HIA by multi-disciplinary experts, ele-
vate the assessment quality and scientific rigor, thereby
strengthening the trust in HIA policy among partici-
pants. It ensures they can effectively engage in the HIA
process and deeply understand and support the HIA
policy.

Promoting the procedural construction of HIA policy
and enhancing the sense of procedural justice among
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HIA participants will increase their policy identification.
First, the government should establish effective commu-
nication channels. It is crucial to not only incorporate
the perspectives of vulnerable groups and citizens [37],
but also to allow experts from diverse fields to engage
in health impact assessments and express their view-
points openly. Additionally, as our country endeavours to
establish a comprehensive HIA system, it is worth not-
ing that HIA is presently considered a “selective action”
conducted prior to the government’s formulation of pub-
lic policies, plans and projects. There is a need to further
integrate HIA into the administrative framework. The
government should establish a corresponding framework
specifying when and to what extent HIA is required [3]
and provide information on all stages of HIA implemen-
tation, ensuring transparency in supervision [59]. This
will improve their perceptions of fairness and justice in
the policy design and implementation process, thereby
increasing policy recognition for HIA. Lastly, to ensure
a fair and transparent assessment process and results, the
government should establish supervisory and grievance
mechanisms. This allows HIA participants to provide
feedback and complaints based on the decision-making
process and assessment outcomes. In turn, decision-
making departments can continuously refine policies to
ensure their effectiveness and sustainability. This con-
tinuous monitoring mechanism fully utilizes the key role
of HIA participants, urging the government to seriously
respond to assessment outcomes and feedback and take
necessary measures to refine policies, protecting the
public interest. By implementing the aforementioned
measures, we can foster an environment of procedural
justice, where individuals engaged in HIA operate within
a fair, transparent and well-organized framework. This
not only upholds the integrity and trustworthiness of the
decision-making process but also amplifies participants’
endorsement of HIA policies, ultimately advancing the
effectiveness and sustainability of HIA practice.

Limitations

This study has several limitations. First, since the data
collected in this study was cross-sectional, factors that
may impact policy identification were not fully consid-
ered. Second, as HIA needs to consider economic, tech-
nological and other social factors, too strict quantitative
analyses may decrease the acceptability of HIA policies.
Third, the strategy of “Health in All Policies” aims to
increase the responsibility of policy makers at all levels
towards health, prompting various departments to more
consciously and sensitively shoulder health responsibili-
ties. At present, HIA is in the pilot stage in China, and
this phase focusses more on whether HIA can effectively
promote progress. Consequently, the main focus of the
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study is on relevant policy, planning and project devel-
opers as well as some staff. While HIA participants are
essential components of policy implementation, the ulti-
mate target of policy recognition is the public. Gaining a
deeper understanding of public opinions would be ben-
eficial for advancing HIA and democratization. In sub-
sequent research, it is advisable to include the public in
the scope of the study, comprehend their perspectives on
HIA policies, and attitudes. This would further address
the limitations of the participant-centric viewpoint, pro-
viding a more comprehensive and objective data sup-
port that aligns with public needs and expectations,
enhancing policy acceptance and implementation effec-
tiveness. Finally, the relationship between policy identi-
fication, subject trust and procedural justice is a complex
dynamic process. These concepts have interactive effects
and mediating factors that require further research and
understanding. Therefore, exploring the mediating fac-
tors between policy identification and subject trust, and
procedural justice will be an important direction for
future research. These studies will provide policymakers
with a deeper understanding, enabling them to design
more attractive and credible policies, and promote public
acceptance and support for policies.

Conclusions

Globally, HIA is increasingly being applied in various
countries; however, its practice is limited by various chal-
lenges and difficulties. To enhance the practical value
of HIA, efforts must be made to address the problems
encountered in the application process. Policy identifica-
tion is crucial for policy implementation and execution.
Therefore, based on the perspective of policy identifica-
tion, this study has constructed a theoretical framework
for HIA policy identification and explored in depth the
impact mechanism of procedural justice and subject trust
on policy identification, providing improvement for the
field of policy identification and HIA research. We con-
ducted a survey within the scope of Zhejiang Province to
investigate the HIA participants’ identification with HIA
policies. Although the level of identification with HIA
policies among participants was relatively high, there is
still room for improvement. Furthermore, we emphasized
the positive influence of subject trust and procedural jus-
tice on policy identification, and these research findings
are supported by empirical evidence from the process
of HIA institutional construction in Zhejiang Province.
Therefore, we further put forward improvement sug-
gestions, such as establishing a cross-departmental col-
laboration platform for HIA, conducting training and
exchanges, facilitating channels for opinion communi-
cation, disclosing process information, and establishing
supervision and appeal mechanisms, to enhance subject
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trust and procedural justice, thereby enhancing par-
ticipants’ identification with policies and promoting the
smooth implementation and optimization of HIA. This
not only provides action guidance for Zhejiang Province
and other HIA pilot regions, but also contributes valu-
able experience to the global promotion of HIA.

Abbreviation
HIA  Health impact assessment
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