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In a context where pandemic crises and chronic conditions are a constant and increasing threat, the
success of public health projects is absolutely critical. However, little is known about the factors that
influence the success of projects that aim to provide conditions for people to be healthy and prolong
the life of the population as a whole. A mixed-method study was carried out to fill the literature gap,
resulting in a new model of success factors for public health projects. The research work theorizes the
success factors that impact public health project success, providing relevant knowledge for project
managers and contributing to the successful management of public health projects.
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The goals of public health have expanded over the last decades, and the results of public health initiatives are
now reflected in the decrease of thousands of worldwide cases of measles, diphtheria, and polio!, to name a few.
Furthermore, according to Turnock!, public health focuses on prevention, such as the use of seat belts to reduce
the number of deaths from accidents or even protection policies for the blood supply system to avoid infections
of both hepatitis B and C and human immunodeficiency virus (HIV), whose treatment would cost billions of
dollars.

Public health initiatives fight infectious diseases that are difficult to address without collective action’. For
instance, the COVID-19 pandemic has prompted public health agencies worldwide to carry out initiatives to
issue guidelines regarding prevention measures—such as washing hands regularly, covering mouth and nose,
avoiding contact with people who have the symptoms of the disease, avoiding traveling to cities and areas affected
by the pandemic, etc.—and national recommendations in the case of identified contagion’. The enormous
stress caused by the COVID-19 pandemic has shown vulnerabilities and weaknesses in the public health and
healthcare systems™®.

Public health goals are achieved through projects®. A project is a temporary organization to which resources
are assigned to deliver beneficial change. It is a useful way to introduce innovations, address new needs, or find
solutions to problems that the status quo does not accommodate’. According to the World Health Organization®,
public health projects are initiatives aimed at improving the health and well-being of populations. These projects
focus on preventing disease, prolonging life, and promoting health through organized efforts and informed
choices of society, organizations, public and private sectors, communities, and individuals. These projects
can vary widely in scope and focus. Still, they generally involve activities such as’: disease prevention and
control (implementing vaccination programs, conducting health screenings, and promoting hygiene practices
to prevent the spread of infectious diseases); health education and promotion (educating the public about
healthy lifestyles, nutrition, exercise, and preventive health measures to reduce the risk of chronic diseases);
environmental health (addressing environmental factors that affect health, such as air and water quality, waste
management, and pollution control); health policy and advocacy (developing and advocating for policies that
promote health equity, access to healthcare, and the reduction of health disparities; emergency preparedness and
response (preparing for and responding to public health emergencies, such as natural disasters, pandemics, and
bioterrorism).

Public health projects are essential for protecting and improving the health of entire populations, from local
communities to global regions. However, there has been some criticism regarding these projects!'®: absence
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of clear goals, lack of evidence-based interventions, low-quality evaluation criteria, and poor reporting on
successes and failures. Recognizing success factors is essential to avoid the failure of these projects. Ika!! defines
success factors as conditions, events, and circumstances contributing to project results, i.e., they are variables
that contribute to the likelihood of success'2. If these factors are not identified, monitored, and controlled, they
can jeopardize an endeavor!®. When properly considered, success factors reduce the uncertainties inherent in
project development and contribute to improved results'*.

For the good of public and private institutions, as well as for society as a whole, public health projects and
programs must succeed. The success of a public health project mainly depends on its global impact on the target
population’®. There is a body of knowledge focused on project success factors that are presented in an extensive
number of papers in the literature!®-22. However, in the case of public health projects, studies are practically
non-existent. Furthermore, the extant knowledge is not sufficient to assess whether the “classical lists” of success
factors fit into public health projects focused on the health and wellness of groups and populations since these
projects have specific aspects®. Additionally, studies focusing on project success factors typically identify them
but do not focus on their particular contribution to project success.

Our study contributes to filling the knowledge gap by proposing an empirically validated theoretical model of
success factors for public health projects. We carried out a mixed-method study that included both an exploratory
and a confirmatory analysis. The results enabled us to identify success factors and link them to observed project
success. This work theorizes the success factors that impact the overall success of project management and public
health projects. When integrated with Success Management practices?*~?’, this work provides support for the
successful management of public health projects.

The paper employs the following structure. In the next section, we present the background regarding public
health projects, success factors, and success criteria. In the third section, we describe the research method and
the theoretical model of success factors. In the fourth section, we present the results of descriptive and inferential
statistics. In the fifth section, we discuss the study results. Finally, we present implications for theory and practice,
as well as the limitations that can be addressed in future research.

Background

Public health projects

Population-based public health projects are focused on the determinants of health for defined populations and
are concerned with providing conditions for individuals, groups, and society as a whole to be healthy®. It is
important to improve governance in healthcare, for example, by assessing value generation®’. Interventions
regarding populations’ health integrate the “art and science” of preventing disease, prolonging life, promoting
physical and mental health, sanitation, personal hygiene, control of infectious diseases, and organization of
health services®’. Public health projects can assist in decision-making at the local, national, and international
levels in areas such as environmental and occupational health policies, injury prevention policies, and nutrition
and food safety policies®!. The types of projects in the scope of public health are guided by predefined objectives,
as follows!%:

+ Research projects: The main goal of this type of project is to improve the decision-making process by increas-
ing knowledge through the development of the “evidence base”. Part of these projects is related to identifying
health problems in a given population and the factors that are contributing to such problems. Another part is
related to the evaluation of the quality and effectiveness of a public health intervention project by analyzing
the implementation process and both the short and long-term results;

« Development projects: This type of project involves the development and pre-testing of a public health in-
tervention to address a specific problem in a given population or target group. The projects are focused on a
detailed analysis of the problems, which results in the selection of relevant objectives and intervention strate-
gies with demonstrated or expected effectiveness;

+ Implementation projects: This type of project is focused on the wider dissemination and implementation
of an existing public health intervention in a particular target group or population. These projects should
feature a careful analysis of both the target audience and implementation conditions and usually require the
involvement of third parties (intermediaries) familiar with the target population and the local context to sup-
port the implementation process. A specific form of this type of project is community projects, which follow
a bottom-up approach and strongly emphasize the participation of community stakeholders.

Projects in public health can be a combination of more than one type of project. Oftentimes, these combined
projects feature subprojects with specific objectives and expected outcomes.

Some examples of public health projects are as follows: the use of artificial intelligence applications and
telehealth as solutions for protecting public health in pandemic times®?; analyses of how perceptions about
vaccines and anti-vaccination movements impact public health3***; definition of public health measures to
assess attitudes and behaviors to reduce transmission of COVID-19%. Knowing the variables that impact project
success is a critical requirement to effectively manage health projects and thus increase the likelihood of positive
outcomes for the citizens.

Project success factors
36:37_One of the reasons for such project results is related to success

Many projects fail or do not fulfill their goals
factors®®, which constitute a set of circumstances, facts, or influences that contribute to the project outcomes>®.
Success factors have been intensively explored by project management research over the past three

decades!**0-*3 and are a critical element of Success Management>%.
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Some of these success factors have already been associated with project management in the public health
sector. Research conducted on maternal, newborn, and child health* has identified factors that directly
impact project success: for example, unrealistic planning (planning factor), inadequate working environment
(stakeholders’ management, mission, and environment, leadership factors), political interference (organizational
culture factor), and inefficient knowledge acquisition (project execution and control, monitoring and evaluation
factors). Milat et al.*> assessed success factors by focusing on scaling up public health actions in low and
middle-income country contexts. Among the key success factors found were the following: the importance of
establishing monitoring and evaluation systems; economic and cost modeling of intervention approaches; active
involvement of a variety of implementers and the target community; tailoring the scaled-up approach to local
context; use of participatory approaches; systematic use of evidence; infrastructure to support implementation;
strong leadership and advocates; political will; well-defined scale-up strategy; and strong advocacy.

Project success criteria

Understanding and evaluating the success of projects is crucial. Project success is measured against project
objectives and success criteria®’~%°. The success criteria form the set of principles or standards through which a
judgment of project success is made?®. They are the informal and formal measures by which project goals and
impact on stakeholders are assessed”"">2.

The classical success criteria are related to scope, time, costs, quality, and goals: delivering the product,
finishing the project on time and within budget, and achieving the project’s short, medium, and long-term
goals 356,

In more recent times, other criteria than time, cost, and quality are considered in project success
evaluation®>*’-%. One of such criteria is related to stakeholder satisfaction (e.g., end users)”’. Some examples
are: Satisfaction with the final product—the final product meets requirements and specifications defined by the
project owner”; Satisfaction and benefits for the client—the project owner is satisfied with the results, and the
planned benefits are generated?3435468.71; Satisfaction and benefits for stakeholders—stakeholders are satisfied
during project implementation, and at project closure the planned benefits and outcomes are generated to the
network of stakeholders3843-5468.71,

The overall project success is made up mainly of two different elements: the success of project management
and the success of the project product®. Successful project management, on the one hand, depends on the
management process, namely on the project’s successful completion in relation to the three dimensions
mentioned above of scope, time, and cost, which reveals the extent of its efficacy and efficiency. Product success,
on the other hand, is primarily concerned with the effects of the projects outputs (products or services) in
the post-project phase. Cooke-Davies’? noted that ensuring project deliverables success is more difficult than
ensuring project management success.

Method and theoretical model

Our research followed a mixed approach composed of qualitative and quantitative methods. Mixed methods
strategies provide a powerful mechanism for researchers to address research situations and make contributions
to both theory and practice’®. After a narrative literature review, our research started with a qualitative study
(exploratory phase) to define the theoretical model, followed by a quantitative study (confirmatory phase) to
corroborate the model.

Qualitative study

Prior to the qualitative study, a narrative literature review was conducted to find evidence concerning “generic
success factors” and “public health success factors”. Over forty papers were considered eligible and subsequently
analyzed. Based on this literature review, a preliminary theoretical model of success factors was developed.

To refine and evolve the preliminary model, a set of interviews was carried out with experts in both project
management and public health who worked in the public, private, and social sectors. The selection of interviewees
was determined according to their expertise in public health projects and project management. Among the
interviewees are directors of public and private institutions, a member of the Ministry of Health, a city mayor, a
health project manager, and professors who are also researchers and health project coordinators.

Prior to conducting the interviews, a script was developed addressing the success factors and success criteria
in the scope of public health projects. The script was pre-tested with two individuals, and minor changes were
made regarding wording. Nine semi-structured interviews were then conducted. The interviews were audio
recorded with the respondents’ permission, with seven face-to-face interviews and two videoconference
interviews. This step enabled the identification of new important themes (not present in the preliminary model)
and the reformulation or removal of variables, leading to the evolution of the prior model (which was based on
the literature review). The theoretical model (Fig. 1) presented in “Theoretical model and measurement” is the
final result of the qualitative study.

Theoretical model and measurement
Achieving success in public health projects is critical for any public institution since it directly impacts the
lives of citizens. Figure 1 presents the theoretical model of success factors resulting from the qualitative study.
Table 5, in the appendix, presents details of the constructs. Each arrow in the figure represents the hypotheses
to be tested.

Mission and environment consists of factors related to the project’s raison détre and respective context. The
projects purpose can impact its success. The purpose must be in line with the public environment and be clear,
realistic, and achievable. These success factors are associated, for example, with the public interest in the project’s
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Fig. 1. Theoretical model.

results and its contribution both to priority public health programs and promoting the organizations strategic
goals*>#37L74-79 "Thus, we propose the following hypothesis:

H1 There is a statistically significant relationship between the construct “mission and environment” and the
success of project management (PM success).

Organizational culture is a set of values, beliefs, and behavioral norms that guide how the organization’s
employees perform their work®®#!. In the public sector, for example, initiatives that promote less bureaucracy
and more flexibility can be factors directly linked to project results. These organizational factors can be related to
organizational structure, work environment, and knowledge sharing*"7*-7782-84 Thus, we establish the following
hypothesis:

H2 There is a statistically significant relationship between the construct “organizational culture” and the success
of project management (PM success).

Stakeholder management consists in identifying, analyzing, and proactively engaging stakeholders to achieve
goals®. In public health projects, it is important to map strategic partners and affected communities. The related
success factors may be associated, for example, with involvement, trust, confidence, compatible development
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priorities, community engagement, end-user involvement, and communication and active listening of all
stakeholders!41:43:63:6571.74-78,8284.8687 Thys, we put forward the following hypothesis:

H3 There is a statistically significant relationship between the construct “stakeholder management” and the
success of project management (PM success).

Planning consists generally in the definition of tasks, resources, and other actions necessary to be performed
to achieve the proposed objectives®®. These success factors are related, for example, to the quality (accuracy and
consistency) of project planning, clear identification of success criteria and success factors, risk identification and
response plans, and detailing of scope and timelines*!:6*7>76.78:89-91 Thys, we formulate the following hypothesis:

H4 There is a statistically significant relationship between the construct “planning” and the success of project
management (PM success).

Resourcing can include supplies, materials, equipment, services, and team members®2 In project management,
resources must be managed accordingly to ensure that they are sufficient to successfully complete the project®.
Its respective success factors are accurate budgeting, suitable funding to support the project plan and assure
project completion, and allocation of sufficient resources when needed>*’4798487 Thus, we advance the
following hypothesis:

H5 There is a statistically significant relationship between the construct “resourcing” and the success of project
management (PM success).

Monitoring and evaluation consists in tracking, reviewing, and reporting on project progress to evaluate
whether the planned actions are being performed as expected and whether objectives are being accomplished”*.
Monitoring and evaluation can result in preventive or corrective actions to keep the project on track for success?.
These success factors are related, for example, to the quality of the project management information system and
appropriate performance indicators**¢>7476, Thus, we propose the following hypothesis:

H6 There is a statistically significant relationship between the construct “monitoring and evaluation” and the
success of project management (PM success).

Communication and cohesion is the process of acquiring all relevant information, interpreting it, and effectively
disseminating it to the people who may need it®>. Communication is one of the areas that impact project success
the most®. Its respective success factors are appropriate information available for all key project stakeholders,
suitable communication channels and information flows, cooperation, cohesion, trust, and interpersonal
relationships within the project team*143:63.74-76.82.8487.97 "Thysg, we establish the following hypothesis:

H7 There is a statistically significant relationship between the construct “communication and cohesion” and the
success of project management (PM success).

Project team consists of a group of people with complementary skills, from different disciplines and/or
functional areas, who become a team with the objective of completing a project®®. The project team can impact
project success through factors such as motivation, experience, and technical competencies to carry out the
work?1:43:63.66.71.74-76.78.99.100 Thyg, we propose the following hypothesis:

H8 There is a statistically significant relationship between the construct “project team” and the success of pro-
ject management (PM success).

The project manager is the person assigned by the performing organization to lead the project team and is
responsible for achieving the project’s success!?!. Project manager success factors are related to conflict-solving
skills, competency, background in project management, leadership skills, ability to delegate authority, good
perception of his role and responsibilities, commitment to the project, and experience in PM*36371L747689 Thys,
we put forward the following hypothesis:

H9 There is a statistically significant relationship between the construct “project manager” and the success of
project management (PM success).

Project execution and control consists of processes and activities performed to complete the work defined in
the project management plan in order to meet project requirements®2. These success factors are related to the
use of project management standards (methods, tools, techniques), streamlining of processes, troubleshooting,
ability to deal with unexpected crises and deviations from the plan, ability to make a “fresh start” when mistakes
are identified*>43>%:63.74.76.77:828489.97.99 Thys, we advance the following hypothesis:

H10 There is a statistically significant relationship between the construct “execution and control” and the suc-
cess of project management (PM success).

Project Management Success (PM Success) refers to how efficiently a project achieves its goals and
objectives®. The following are among the most commonly used success criteria in the literature related to
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project management: meeting the schedule, meeting the budget, achieving project objectives, and stakeholder
satisfaction2°%76:82:8489.102 Angther important dimension of project success relates to the success of project
outputs®. On the one hand, the success of the products and services and the success of project management are
independent, but a project management failure might compromise the success of the outputs. As a result, it is
important to note that the project and any final products or services should not be viewed in isolation'®®. On the
other hand, the link between project management and overall project performance, which is hard to measure
and model, remains somewhat unexplored, as it usually involves complex constructs*>!%4. Therefore, we propose
the following hypothesis:

H11 There is a statistically significant relationship between the construct “success of project management” (PM
success) and overall project success.

Quantitative study

We carried out a questionnaire-based survey to test the theoretical model. The survey involved project managers
and team members of public health projects (see Table 1) that contributed to the execution of the Priority Public
Health Programs, co-financed by International Programs (Third EU Health Program and EEA Grants) and
by the Gilead Genese Program’. Other projects were also identified, considering the Portuguese Good Health
Practices Award.

The questionnaire included open and closed questions and was organized into the following three sections:
(1) Section 1 - descriptive data regarding the respondent and their organization; (2) Section 2 - characterization
of the project (e.g., schedule, budget, sources of funding, partnerships, type of public health intervention), and
relevant data to measure the achieved success; (3) Section 3 — data concerning the measurement of the success
factors constructs. The variables of the explanatory and responsive constructs were measured using ordinal
scales. The measuring variables are detailed in the Appendix.

The survey was piloted by conducting three pre-tests to identify potential ambiguities and exclude any
questions that could lead to misinterpretation. Some adjustments regarding wording were made based on this
feedback. The link to the questionnaire (created in Google Forms) was submitted by email after a telephone call
to the project manager based on the following objectives: (1) identifying whether the project met the eligible
criteria (completed less than 24 months ago); (2) explaining the goals of the research; (3) ensuring anonymity
and relevance of participation; (4) maximizing the chances of response. We also requested project managers to
forward the questionnaire link to their project team members. The email with the invitation to participate in the
study was sent to 106 project managers, and a follow-up telephone contact was then made (15 to 30 days after
sending the email) to maximize the response rate.

A total of 142 responses were received: 85 from project managers and the remaining from team members.
The global response rate cannot be accurately calculated, as the link for the questionnaire was sent by project
managers to an unknown number of project team members. The data were analyzed using statistical analysis
software (IBM SPSS Statistic 24 and AMOS). The quantitative analysis enabled us to find statistically significant
relations between the factors and the degree of success achieved by projects. The literature supports that
quantitative analysis is the most suitable for finding incidence, distribution, and relations between variables in a

natural context without manipulation!®.

Results

Reliability

The internal reliability of the model was investigated using Cronbach’s Alpha. The initial model comprised
86 variables. After confirming the factorial analysis, five explanatory variables and one responsive variable
were removed (see Appendix for details). The alpha coeflicient for all the constructs, except “monitoring and
evaluation’, was above the acceptable threshold level of 0.7!%. An alpha coefficient value above 0.6 is considered
acceptable in social science research!07:1%8,

Frequency and descriptive statistics
Table 2 presents the sample demographics.

Program description Invited projects (1)
EEA Grants 21
Third EU Health Program 12

Priority Health Programs
Prevention and Tobacco Control
Healthy Food Promotion
Physical Activity Promotion
Diabetes 49
Cardiovascular-brain diseases

Respiratory diseases

HIV/AIDS and Tuberculosis Infection

Prevention and Control of Infections and Antimicrobial Resistance Oncological diseases

Gilead Genese Program 8

Portuguese Good Health Practices Award 16

Table 1. Number of projects invited for participation (by program).
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The sample consisted of 142 responses, all fully completed and considered valid. The majority of respondents
were project managers (59.9%), female (76.8%), aged 43 on average, holding a master’s degree (28.9%), and
having previous experience in PM (57.7%). The majority (69.0%) answered that there is no project management
office (PMO) and that no PM software (93.7%) is used in the organization. The project timelines averaged 24
months, and the budget was €400.938, mainly obtained from the promoting organization’s own budget (37.2%)
and EU grants (20.0%).

Inferential statistics: correlations and modeling

Spearman’s correlations

The strength of the association between success factors and success criteria was measured by bivariate analysis,
and a non-parametric Spearmans correlation was applied. The averages, standard deviations (SD), and
Spearman’s correlation matrix of the constructs are presented in Table 3. We observe that there is a statistically
significant positive relationship between all the independent variables and the success constructs.

Structural equation modeling

The model adequacy was assessed by Structural Equation Modeling (SEM). SEM is a robust technique for
evaluating, modifying, and testing relationships between variables'®. The estimation method used was the
maximum likelihood method. The quality of fit was evaluated using the following indexes: x2 statistic, Root
Mean Square Error of Approximation (RMSEA), Tucker-Lewis Index (TLI), and Comparative Fit Index (CFI).
All the estimates presented are standardized. The specified model presented acceptable adjustment quality
indexes. The model and regression coefficients are shown in Fig. 2.

Gender N % Project role N |%
Male 33 23.2% | Project manager | 85 | 59.9%
Female 109 |76.8% | Team member 57 | 40.1%
Education |N % Age (year) N |[%
Lower than
abachelor’s |4 2.8% <35 31 |21.8%
degree
Bachelor 73 51.4% 35-45 50 |35.2%
ﬂAaSte” 41 |28.9% |46-55 48 |33.8%
egree
dD°°t°'a‘es 24 |169% |>55 13 |9.2%
egree
Average 43
Project
Management
Experience N | % PMO N | %
Yes 82 |57.7% Yes 44 | 31.0%
No 60 |42.3% No 98 |69.0%
PM Project budget
software N % (Euro) N %
Yes 9 6.3% <1000 23 16.2%
Ei’é g Omot 1133 |937% | 1000-59.999 |16 | 11.3%
60,000~ )
500,000 27 19.0%
> 500,000 14 |9.8%
Do not know/ 62 | 43.7%
no answer
Project
timeline Project
(month) N % funding N (%
<12 57 | 4019 | Organization | |57 50
budget
12-23 15 | 106% | Sommunity oy g
funds
24-35 54 38.0% EU grants 36 |20.0%
>35 13 9.2% Sponsors 18 | 10.0%
Do not
know/no 3 2.1% Other 20 | 11.1%
answer
Average 24 Do notknow/ | ¢ | goq
no answer
Table 2. Sample demographics.
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Average (SD) | 1 2 3 4 5

Mission and environment ?075 11 6)

Organizational culture (514(())54) 0.406**

Stakeholder management (5i116625) 0.593** | 0.292**

Planning (56?99210) 0.556" | 0.361% | 0.507*

Resourcing ?1561;)8) 0.375%* 1 0.255** | 0.336** | 0.501**

Monitoring and evaluation ‘(‘fg%) 0.327% | 0245% | 0.404** | 0.566* | 0.513%

Communication and cohesion (Sfolgg) 0.567* | 0.347% | 0595 | 0699 | 0.454%

Project team 5.750 0.420% | 0.305%* | 0.421%* | 0.427% | 0.443*
(0.962)

Project manager (5183538) 0.410%* | 0.379** | 0.361** | 0.422** | 0.353**

Execution and control ?115366) 0.588** | 0.588** | 0.607** | 0.607** | 0.428**

PM success 3414 0.345% | 0.208** | 0.405* | 0.401%* | 0355
(0.781)

Project success (5095973) 0.236** | 0.205* | 0.265** | 0.370** | 0.244**
6 7 8 9 10 11

Mission and environment

Organizational culture

Stakeholder management

Planning

Resourcing

Monitoring and evaluation

Communication and cohesion | 0.506**

Project team 0.534** 0.563**

Project manager 0.479** 0.535** | 0.776**

Execution and control 0.568** 0.740%* | 0.547** | 0.517**

PM success 0.524** 0.504** | 0.482** | 0.396** | 0.373**

Project success 0.225** 0.403** | 0.389** | 0.304** | 0.317** | 0.486**

Table 3. Averages, standard deviations, and Spearman’s correlations of the latent variables. * p <0.05; **
p<0.01.

After analyzing the standardized coefficients and their degrees of significance, it is possible to confirm the
following hypotheses regarding the surveyed projects:

H5 There is a statistically significant relationship between the construct “resourcing” and the success of project
management (0.263, p <0.05).

H7 There is a statistically significant relationship between the construct “communication and cohesion” and the
success of project management (0.306, p <0.01).

H8 There is a statistically significant relationship between the construct “project team” and the success of pro-
ject management (0.406, p <0.001).

H10 There is a statistically significant relationship between the construct “execution and control” and the suc-
cess of project management (0.403, p <0.001).

H11 There is a statistically significant relationship between the construct “success of project management” and
overall project success (0.650, p <0.001).

The behavior of the variables that measured the success factors happened as expected, so positive variations
in the explanatory constructs benefited PM success and overall project success, and the magnitude of this
relationship is more expressive regarding the constructs “project team” and “execution and control”. Overall, the
explanatory constructs define a 53.2% variance in PM success. In addition, variations in PM success, measured
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Mission and
environment

Organizational

H1
T-0.121(ns)

H2 _— 0.047(ns)

Response
constructs

PM success
(R2 = 0.532)***

culture
-0.080(ns)
H3
Stakeholder _—
-0.093(ns)
management
—
H4
1= 0.263*
H5 -0.104(ns)
e % 306" il
Resourcing 1 ;
He 0.650**
/ 0.406***
Monitoringand | .
/ 0.007(ns
Communicgtion 4 He 0403
and cohesion
H9
Project team
H10
. v
Project manager
Overall project
success
Execution and (R2 = 0.422)**

Fig. 2. Model and regression coefficients. * p <0.05; ** p <0.01, *** p <0.001, ns (not significative).

by the achievement of goals, results, and end-users satisfaction, defined a 42.2% variance in overall project
success.

Findings - correlation and cross-validation

The findings from the correlation and modeling analysis are presented in Table 4, which shows the standardized
coeflicients from SEM in ascending order, along with the correlation values from Spearman’s correlations and
effect sizes based on Cohen!!’: large correlations are described as being greater than 0.50; medium correlations
ranging from 0.30 to 0.49; and small correlations ranging from 0.10 to 0.29. The SEM results support the results
of the correlation tests.

Discussion

This research identified positive relationships between a set of success factors constructs and PM success/
overall project success. The final model defines a 53.2% variance in PM success, and PM success defines a 42.2%
variance in overall project success. By addressing the identified success factors, the chances of success of public
health projects increase. There is still 46.8% variance in PM success and 57.8% variance in overall project success
that remain unexplained by these constructs and should be addressed in future research. This is not surprising,
as previous work was unable to explain more than 45% of project success, and confirms the challenge of building

appropriate constructs of overall project success**.
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SEM results

Standardized
Ref | Independent variables Dependent variable | Spearman’s correlations | Sig. coefficients | Sig. Effect size
H5 | Resourcing PM success 0.355 <0.01 |0.263* <0.05 | Small
H7 | Communication and cohesion | PM success 0.504 <0.01 | 0.306** <0.01 | Medium
H8 | Project team PM success 0.482 <0.01 | 0.406* <0.001 | Medium
H10 | Execution and control PM success 0.373 <0.01 | 0.403*** <0.001 | Medium
H11 | PM success Overall project 0.486 <0.01 | 0.650*** <0.001 | Large

success

Table 4. Combined results for the correlation test and SEM.

The research findings show that enhanced PM success and overall project success can be achieved by focusing
on the success factors. The Spearman’s correlations and SEM results confirm that the following: “Resourcing”
contributes to project success; “Communication and cohesion” contribute to project success; “Project team”
highly contributes to project success; “Execution and control” highly contribute to project success; “PM success”
highly contributes to overall project success.

“Resourcing” contributes to PM success

Adequate resources (human, financial, material) should be allocated to the project and managed properly to
increase the chances of success. The construct “Resourcing” comprises a realistic budget, a commitment to
allocate funds, and ensuring that resources are available when necessary’%. Oftentimes, success is only achieved
if project benefits outweigh the costs and there is also a timely Return On the Investment (ROI). So, the business
case, the cost-benefit, cost-effectiveness, or cost-utility analysis must be managed carefully during project
implementation’®’®. Having a realistic budget and a commitment to allocate funds represent a constraint for
many healthcare organizations because there is a gap between their possibilities and the degree of ambition of
their goals, so usually budgets are not adjusted to project goals’>76787%87 Furthermore, strategy and decisions
are influenced by politics since governmental decisions frequently change steering committees, so resource
allocation is often compromised at any time during project implementation by the lack of medium/long-term
commitments with top management. In many cases, “relaunching” the project — approaching it as a “new one”
and with “new ownership” - is the only option for “regaining” support from top managers and ensuring that
resources (human, physical, material, financial) are available when necessary. So, it is also important to ensure
that the earned value of the project is controlled. If costs incurred for the work performed are higher than the
planned costs, the causes must be identified, and adequate corrective measures should be implemented in a
timely fashion®'.

“Communication and cohesion” contributes to PM success

Good personal internal and external communication abilities, as well as well-organized information and
dynamic communication flow, increase the levels of success. Communication is more than a process of
exchanging messages and implicates making them trustworthy, appropriate, relevant, and understandable by
the audience?!, as well as effective, efficient, and consistent for all project stakeholders®!. When there is a lack
of communication, any problem that arises may not be solved or may take a long time to be solved?!. This
result is consistent with previous research’47¢7%8287 Trust and cohesion within the project team and between
project stakeholders clearly contribute to project success®?, as projects have gradually become temporary
social networks of stakeholders that are committed to obtaining certain benefits!!!. Many interpersonal factors
explain the quality of communication among project players, and this aspect influences success, both globally
and at the level of some success criteria®?. Therefore, the project manager should carefully manage informal
communications and implement a formal communications plan to get everybody involved and committed to
the project. The plan should consider: (1) the continuous technological evolution of society (new information
and communication technologies, social networks); (2) increasing demands for digital access to information (by
accessing digital clouds, for example); (3) increasing of virtual teams (people working, for example, in different
countries); (4) results from dissemination in partnership with key stakeholders. Furthermore, every project plan
should include a project start-up event and a project closure event>112,

“Project team” contributes to PM success

Organizing and managing a high-performing team strongly influences project success. In fact, project team
commitment, motivation, and experience contribute to project success'*. Organizing a multidisciplinary group,
building confidence, trust, cohesion, and good interpersonal relationships between all team members positively
impact teamwork and both individual and group performance. Focusing on these aspects should be actively
promoted by the project manager. Project managers should also consider the characteristics of high-performance
teams?19;  commitment, communication, empowerment, competence, cohesion and interdependence,
diversity, structure, and recognition. A performance evaluation system may assess team performance through
effectiveness and efficiency. High performance is intrinsically linked to motivation for carrying out the
projectil.74-76.79:99.100 "The strategy of project-oriented organizations should not only focus on team performance
during project implementation but also on developing and maintaining internal organizational capabilities
regarding project management. This process depends on finding and maintaining good project managers and
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incorporating project management skills into their collective knowledge. Investment in project management
training programs is a reality of many organizations when seen as a vehicle to identify and prepare good in-house
project managers and capitalize on their performance regarding organizational development’®. Organizations
should also provide a skills development plan for workers, as well as effective internal professional development
opportunities. The training programs must be tailored to resource needs and should address the development of
relevant scientific and technical competencies in the scientific area of the project, as well as the development of
project management skills”.

“Execution and control” contributes to PM success

Project management success is intrinsically linked to the quality of project execution and control processes.
This conclusion is supported by previous work?2%76-78838%113 " projects benefit from using specific project
management tools and techniques (e.g., work breakdown structure, organizational breakdown structure,
communication plan, risk matrix)!!'%, from defining and implementing adequate logistics, establishing agile
processes, the ability to manage the unforeseen and errors in a timely fashion and to overcome the resistance
to change imposed by the project. Furthermore, every project plan should include short periodic meetings
with the team, meetings with the steering committee and partners, and control reports on the project. Project
management standards like ICB*! and PMBOK!''? have been addressing the discussion on this subject.

“PM success” highly contributes to overall project success

The results also show that performing well in project management is a good predictor of overall project success.
As the average value for PM success is lower than the value for project success, we may argue that besides failing
to finish on time, within budget, with the planned quality, and with satisfied stakeholders, many public health
projects are seen as successful. Nevertheless, our results show that in public health projects, project management
success strongly influences the overall project success, and these projects have important particularities that
should be considered in their management®.

Additional insights

Other interesting results emerged from this study. No statistically significant relationship was found between the
success of public health projects and their strategic character for the organization, their political priority, their
public interest, and the clarity of their mission, all success factors that fall within the construct “environment and
mission”. A previous study supports this conclusion®® and justifies it by considering this explanatory construct
as a macro-managed component of the organization’s governance that may not be visible at the operational
level. It should also be noted that a significant proportion of the projects included in our sample were funded
by a European funding program or by a private funding grant, so they are less vulnerable to environmental
factors. We believe that the opportunism that characterizes many of the decisions regarding projects promoted
by government-funded organizations is minimized in this context, an idea that is also supported by Dwyer et
al.’®. Likewise, public health projects usually involve the management of public stakeholders, the participation of
the community, great involvement and participation of the informal and formal structures of the project context,
addressing its power and interests, which are the success factors intrinsically linked to the construct “stakeholder
management”. These action paradigms of public health may have less influence on projects sponsored by grants
or private initiative. Therefore, it is necessary to test the robustness of this lack of effect in a sample of entirely
publicly funded health projects.

Regarding the construct “organizational culture’, the respondents’ answers reveal cultural differences
between permanent and temporary organizations that remain over time. The results support the thesis that
projects are often “islands” (or “silos”) within organizations and have their own culture and dynamics, and so
are not systematically influenced by the environment, culture, values and working patterns and habits of the
permanent organization'!>~!18, which is not necessarily a negative trait. It may be interesting to explore whether
this is a risk or a protective factor in future research.

Regarding the “planning’, “project manager” and “monitoring and evaluation” constructs, we did not find
arguments in the literature that can explain the absence of statistically significant individual relationships
with the success achieved, so we believe that this corresponds to one or both of the following conditions: (1)
the “planning” and “monitoring and evaluation” constructs are sometimes considered inherent to project
management and therefore are not identified by the modeling procedure; (2) the meaningfulness of these
explanatory constructs is hard to establish in a questionnaire. This conclusion justifies conducting additional
research since it does not conform to generally accredited project management practices.

Concerning the response constructs, we identified that project impact on the target population was not a good
predictor of the perceived overall project success. This is hardly surprising since 32% of the respondents revealed
that it was not possible to assess the impact of the project on the target population’s health. This aspect should
also be carefully addressed in future research because it represents a constraint in evaluating the effectiveness of
public health projects and compromises investments in health promotion and prevention programs by public
and private organizations. Many projects included in the sample have been completed recently, although we
believe that this lack of evidence of the positive effects of the project on the target population is still a matter of
concern.

Conclusions

To the best of our knowledge, this is the first study that explores the manageable determinants of successful
public health projects. We evidenced the strong relationship between certain conditions (success factors) and
the success achieved in projects. The success factors should be considered for all the parties involved in project
financing, planning, implementation, and evaluation, such as program and project owners, project managers,
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project teams, project officers, financing agencies, stakeholders, and top managers. This knowledge also has
operational value for project management, as it can be used as a forecasting, diagnostic, and management tool
by using the identified success factors as a checklist throughout the projects’ life cycle, from start-up to closing,
particularly when addressing critical issues of project implementation. Therefore, the main recommendation
of this study is that project-oriented organizations should take into account the proposed project management
framework based on a model of success factors to enhance project success.

Another recommendation is that organizations should raise the awareness (e.g., by organizing training
sessions) of project teams and stakeholders that all elements of the model are relevant for project success,
even the less objective and subjective ones, such as “organizational culture”. Such elements should be clear and
meaningful to employees, as they are the basis of some important project management competencies.

Our study has some limitations that can be addressed in future research. The responses were obtained from
individuals (project managers and project team members) responsible for project implementation, so the survey
data suffer from potential participant bias, which is a limitation also pointed out in other studies*>!1°. We believe
that such bias was minimized by submitting an anonymous online questionnaire. In the future, extending the
participation to other stakeholders — such as decision-makers, financiers, groups, or individuals served or
affected by the project — can help clarify this issue. In addition to this potential bias, there are drawbacks to
relying on memory in retrospective studies, as well as the challenge of recording facts about projects that have
already been completed. To minimize this effect, we excluded projects finished more than 24 months before the
date of invitation to participate. This seems to be an acceptable differential because it allows for the capture of
medium- and long-term goals and results, not only those regarding the operational management of the project.
Even though, it should be noted that, in some projects, their effects can come even later than 24 months. It
should also be noted that most of the published studies are retrospective, so this option was taken according to
the literature and is positive because it benefits from the maturity of initiatives?¢4243:828%119.120 ‘We consider that
future research should also focus on prospective studies that address the effects of dynamics between the project
and its environment by including ongoing projects in different stages of implementation!!>121,

Another suggestion for future research is the identification and characterization of project success factors
throughout the project lifecycle, as was done by Hyviri'?? and suggested by a variety of authors (e.g., Belout and
Gauvreau®?). It should be assessed whether factors that influence success at a tactical or planning stage differ
from the major influencers in the operational implementation stage. This knowledge can provide important
contributions to building a lifecycle management framework for public health projects.

This model can also be tested with other metrics and methods. In the future, we suggest determining the
performance of project management using quantitative metrics of effectiveness and efficiency (including more
explicit value-based metrics as proposed by Pereira et al.>? and Varajio and Trigo'??), without neglecting the
subjective nature of project management evaluation. This means that success can be assessed both by internal
measures (e.g., objectives, budget and schedule, technical and business performance) and external measures
(e.g., stakeholder satisfaction, value creation, effective target benefits, and future growth).

Data availability
The datasets generated and analyzed during the current study are not publicly available due to confidentiality
reasons but are available (in anonymized form) from the corresponding author upon reasonable request.

Received: 10 June 2024; Accepted: 4 October 2024
Published online: 20 October 2024

References
1. Turnock, B. Public Health: What It Is and How It Works 5th edn (Jones & Bartlett, 2012).
2. Anomaly, J. What is public health? Public goods, publicized goods, and the conversion problem. Public. Choice, (2021).
3. Cruz, M. P. et al. COVID-19, a worldwide public health emergency. Revista Clinica Espafiola. 221 (1), 55-61 (2021).
4. Brownson, R. C. et al. Reimagining Public Health in the Aftermath of a pandemic. Am. J. Public Health. 110 (11), 1605-1610
(2020).
. Benjamin, G. C. What is Public Health? Telling our own story. Am. J. Public Health. 112 (4), 613-614 (2022).
6. Kickbusch, I. The contribution of the World Health Organization to a New Public Health and Health Promotion. Am. J. Public
Health. 93 (3), 383-388 (2003).
7. Turner, ]. The Handbook of Project-based Management: Leading Strategic Change in Organizations 3th edn (McGraw-Hill
Education, 2009).
8. WHO. Essential public health functions, health systems and health security: Developing conceptual clarity and a WHO roadmap for
action. (2018).
9. CCDE. CDC Foundation. (2024). https://www.cdcfoundation.org
10. EC EU Health Programme: Project Management in Public Health in Europe (Publications Office, 2011).
11. Ika, L. A. Opening the black box of project management: does World Bank project supervision influence project impact? Int. J.
Project Manage. 33 (5), 1111-1123 (2015).
12. Ika, L. A. & Donnelly, J. Success conditions for international development capacity building projects. Int. J. Project Manage. 35 (1),
44-63 (2017).
13. Pinto, J. K. & Mantel, S. J. The causes of project failure. IEEE Trans. Eng. Manage. 37 (4), 269-276 (1990).
14. Trigo, A. & Varajao., J. IT Project Management Critical Success Factors. in International Conference on Computational Science and
Its Applications. Cagliari, Italy: Springer International Publishing. (2020).
15. Santos, C. et al. Project Management in Public Health: a systematic literature review on Success Criteria and factors. Portuguese J.
Public. Health. 38 (1), 37-48 (2020).
16. Baier, M. S. et al. Success factors of process digitalization projects—insights from an exploratory study. Bus. Process. Manage. J. 28
(2), 325-347 (2022).
17. Venczel, T. B., Berényi, L. & Hriczo, K. Project Management Success Factors. Journal of Physics: Conference Series, 1935(2021): pp.
1-9. (2021).

w

Scientific Reports |

(2024) 14:24647 | https://doi.org/10.1038/s41598-024-75437-7 nature portfolio


https://www.cdcfoundation.org
http://www.nature.com/scientificreports

www.nature.com/scientificreports/

18.

19.
20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

30.
31.

32.

33.

34.

35.

36.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.
61.

62.

63.

64.

Tsoy, M. & Staples, D. S. What are the critical success factors for Agile Analytics projects? Inform. Syst. Manage. 38 (4), 324-341
(2020).

Iriarte, C. & Bayona, S. IT projects success factors: a literature review. Int. J. Inform. Syst. Project Manage. 8 (2), 49-78 (2020).
Radujkovi¢, M. & Sjekavica, M. Project management success factors. in Creative Construction Conference. Primosten, Croatia.
(2017).

Moura, I, Dominguez, C. & Varajéo, J. Information systems project team members: factors for high performance. TQM J. 33 (6),
1426-1446 (2021).

Tam, C. et al. The factors influencing the success of on-going agile software development projects. Int. J. Project Manage. 38 (3),
165-176 (2020).

Santos, C. et al. Project management success in health—the need of additional research in public health projects. Procedia Technol.
16 (2014), 1080-1085 (2014).

Takagi, N. & Varajdo, J. ISO 21500 and success management: an integrated model for project management. Int. J. Qual. Reliab.
Manage. 39 (2), 408-427 (2022).

Varajio, J. et al. Success Management—from theory to practice. Int. J. Project Manage. 40 (5), 481-498 (2022).

Varajdo, J. A new process for success management bringing order to a typically ad-hoc area. J. Mod. Project Manage. 5 (3), 92-99
(2018).

Takagi, N. & Varajdo, J. Success Management and Scrum for IS Projects - An Integrated Approach. in Pacific Asia Conference on
Information Systems. Association for Information Systems. (2021).

Edelman, C. & Kudzma, E. C. Health Promotion throughout the Life Span 10th edn (Elsevier Health Sciences, 2021).

Cappellaro, G., Compagni, A. & Dacin, M. T. Trajectories of Value Generation and capturing by public-private hybrids: mechanisms
of multi-level governance in healthcare. Organ. Stud., : pp. 1-27. (2023).

Rhodes, P. public health. [cited 2023 01/06/2023]; (2022). https://www.britannica.com/topic/public-health

Moberg, J. et al. The GRADE evidence to decision (EtD) framework for health system and public health decisions. Health Res.
Policy Syst. 16 (1), 1-15 (2018).

Gunasekeran, D. V. et al. Applications of digital health for public health responses to COVID-19: a systematic scoping review of
artificial intelligence, telehealth and related technologies. Npj Digit. Med. 4 (1), 40 (2021).

Dubé, E. et al. Vaccine hesitancy, acceptance, and anti-vaccination: trends and future prospects for public health. Annu. Rev.
Public Health. 42 (1), 175-191 (2021).

Paul, E., Steptoe, A. & Fancourt, D. Attitudes towards vaccines and intention to vaccinate against COVID-19: implications for
public health communications. Lancet Reg. Health - Europe. 1 (2021), 1-10 (2021).

Benham, J. L. et al. Attitudes, current behaviours and barriers to public health measures that reduce COVID-19 transmission: a
qualitative study to inform public health messaging. PloS One. 16 (2), 1-14 (2021).

Papke-Shields, K. E., Beise, C. & Quan, J. Do project managers practice what they preach, and does it matter to project success?
Int. J. Project Manage. 28 (7), 650-662 (2010).

. Turner, J. & Xue, Y. On the success of megaprojects. Int. J. Managing Projects Bus. 11 (3), 783-805 (2018).
. de Wit, A. Measurement of project success. Int. J. Project Manage. 6 (3), 164-170 (1988).
. Ngereja, B. ]., Hussein, B. & Wolff, C. A comparison of soft factors in the implementation and adoption of digitalization projects:

a systematic literature review. Int. J. Inform. Syst. Project Manage. 12 (2), 70-86 (2024).

. Shore, B. Systematic biases and culture in Project failures. Project Manage. J. 39 (4), 5-16 (2008).
. Shirley, D. Project Management for Healthcare 2nd edn (CRC, 2020).
. Belout, A. & Gauvreau, C. Factors influencing project success: the impact of human resource management. Int. J. Project Manage.

22 (1), 1-11 (2004).

Mir, F. A. & Pinnington, A. H. Exploring the value of project management: linking Project Management Performance and Project
Success. Int. J. Project Manage. 32 (2), 202-217 (2014).

Saleem, F. et al. Public Health and Project Management: do projects deliver? Int. J. Environ. Res. Public Health. 17 https://doi.
org/10.3390/ijerph17197244 (2020).

Milat, A. J., Bauman, A. & Redman, S. Narrative review of models and success factors for scaling up public health interventions.
Implement. Sci. 10 (1), 1-11 (2015).

Barros, L., Tam, C. & Varajao, J. Agile software development projects-Unveiling the human-related critical success factors.
Information and Software Technology, 170(2024): pp. 1-12. (2024).

Cserhati, G. & Szabo, L. The relationship between success criteria and success factors in organisational event projects. Int. J.
Project Manage. 32 (4), 613-624 (2014).

Takagi, N. & Varajao, J. Integration of success management into project management guides and methodologies - position paper.
Procedia Computer Science, 164(2019): pp. 366-372. (2019).

Takagi, N. et al. Managing success criteria and success factors in a BPM project: an approach using PRINCE2 and Success
Management on the public sector. Cogent Bus. Manage. 11 (1), 1-20 (2024).

Lim, C. S. & Mohamed, M. Z. Criteria of project success: an exploratory re-examination. Int. J. Project Manage. 17 (4), 243-248
(1999).

IPMA, Individual Competence Baseline for Project, Programme and Portfolio Management. 4th ed. Amrsterdam, Netherlands:
International Project Management Association. (2015).

Pereira, J., Varajdo, J. & Takagi, N. Evaluation of Information Systems Project success - insights from practitioners. Inform. Syst.
Manage. 39 (2), 138-155 (2022).

Shenhar, A. et al. Project Success: a Multidimensional Strategic Concept. Long Range Plann. 34 (6), 699-725 (2001).

Baccarini, D. The logical framework method for defining project success. Project Manage. J. 30 (4), 25-32 (1999).

Dille, T., Hernes, T. & Vaagaasar, A. L. Stuck in temporal translation? Challenges of discrepant temporal structures in
interorganizational project collaboration. Organ. Stud. 44 (6), 867-888 (2023).

Berg, H. & Ritschel, J. D. The characteristics of successful military IT projects: A cross-country empirical study. Int. J. Inform. Syst.
Project Manage. 11 (2), 25-44 (2023).

Andersen, E. S. Do project managers have different perspectives on project management? Int. J. Project Manage. 34 (1), 58-65
(2016).

Andersen, E. S. Value creation using the mission breakdown structure. Int. J. Project Manage. 32 (5), 885-892 (2014).
Westerveld, E. The project excellence model: Linking success criteria and critical success factors. Int. J. Project Manage. 21 (6),
411-418 (2003).

Bryde, D. J. Modelling project management performance. Int. . Qual. Reliab. Manage. 20 (2), 229-254 (2003).

Qureshi, T. M., Warraich, A. S. & Hijazi, S. T. Significance of project management performance assessment (PMPA) model. Int. J.
Project Manage. 27 (4), 378-388 (2009).

Winter, M. & Szczepanek, T. Projects and programmes as value creation processes: A new perspective and some practical
implications. Int. J. Project Manage. 26 (1), 95-103 (2008).

Berssaneti, F. T. & Carvalho, M. M. Identification of variables that impact project success in Brazilian companies. Int. J. Project
Manage. 33 (3), 638-649 (2015).

Davis, K. An empirical investigation into different stakeholder groups perception of project success. Int. J. Project Manage. 35 (4),
604-617 (2017).

Scientific Reports |

(2024) 14:24647

| https://doi.org/10.1038/s41598-024-75437-7 nature portfolio


https://www.britannica.com/topic/public-health
https://doi.org/10.3390/ijerph17197244
https://doi.org/10.3390/ijerph17197244
http://www.nature.com/scientificreports

www.nature.com/scientificreports/

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.
84.

85.
86.

87.

88.

89.

90.
91.

92.
93.

94.

95.
96.

97.

98.

99.

100.

102.

103.

104.

105.

106.
107.
108.
109.
110.
111.

Williams, P. et al. Relationship quality and satisfaction: Customer-perceived success factors for on-time projects. Int. J. Project
Manage. 33 (8), 1836-1850 (2015).

Serrador, P. & Pinto, J. K. Does agile work?—A quantitative analysis of agile project success. Int. J. Project Manage. 33 (5), 1040-
1051 (2015).

Haverila, M. J. & Fehr, K. The impact of product superiority on customer satisfaction in project management. Int. J. Project
Manage. 34 (4), 570-583 (2016).

Atkinson, R. Project management: cost, time and quality, two best guesses and a phenomenon, its time to accept other success
criteria. Int. J. Project Manage. 17 (6), 337-342 (1999).

Takagi, N. & Ventura, T. Artificial Intelligence Insights on Success Evaluation in Information Systems Government-to-
Government Projects, in Mediterranean Conference on Information Systems. AIS: Porto, Portugal. (2024).

Nyman, H. J. & O6rni, A. Successful projects or success in project management-are projects dependent on a methodology? Int. J.
Inform. Syst. Project Manage. 11 (4), 5-25 (2023).

Davis, K. Different stakeholder groups and their perceptions of project success. Int. J. Project Manage. 32 (2), 189-201 (2014).
Cooke-Davies, T. The real success factors on projects. Int. J. Project Manage. 20 (3), 185-190 (2002).

Venkatesh, V., Brown, S. A. & Bala, H. Bridging the qualitative-quantitative divide: guidelines for conducting mixed methods
research in information systems. MIS Q. 37 (1), 21-54 (2013).

Abdullah, A. A. et al. Literature mapping: a bird’s eye view on classification of factors influencing project success. Afr. J. Bus.
Manage. 4 (19), 4174-4182 (2010).

Cheadle, A. et al. Involving local health departments in community health partnerships: Evaluation results from the Partnership
for the public’s Health Initiative. J. Urb. Health. 85 (2), 162-177 (2008).

Dwyer, J., Stanton, P. & Thiessen, V. Project Management in Health and Community Services: Getting good Ideas to work (Allen &
Unwin, 2004).

Medlin, C. A. et al. Improving the Health of Populations: Lessons of Experience, in Disease Control Priorities in Developing Countries
(The International Bank for Reconstruction and Development/The World Bank, 2006).

Paré, G. & Trudel, M. C. Knowledge barriers to PACS adoption and implementation in hospitals. Int. J. Med. Informatics. 76 (1),
22-33 (2007).

Suhonen, M. & Paasivaara, L. Nurse managers challenges in project management. . Nurs. Adm. Manag. 19 (8), 1028-1036
(2011).

Yazici, H. The role of project management maturity and organizational culture in perceived performance. Project Manage. J. 40
(3), 14-33 (2009).

Isensee, C. et al. The relationship between organizational culture, sustainability, and digitalization in SMEs: A systematic review.
J. Clean. Prod. 275 (2020), 1-19 (2020).

Diallo, A. & Thuillier, D. The success dimensions of international development projects: The perceptions of African project
coordinators. Int. J. Project Manage. 22 (1), 19-31 (2004).

Glaser, J. Management’s role in IT project failures, in Healthcare Financial Management. pp. 90-92. (2004).

Khang, D. B. & Moe, T. L. Success Criteria and factors for International Development projects: A life-cycle-based Framework.
Project Manage. J. 39 (1), 72-84 (2008).

Ackermann, E & Eden, C. Strategic Management of stakeholders: Theory and practice. Long Range Plann. 44 (3), 179-196 (2011).
Dvir, D., Raz, T. & Shenhar, A. An empirical analysis of the relationship between project planning and project success. Int. J.
Project Manage. 21 (2), 89-95 (2003).

Tempfer, C. B. & Nowak, P. Consumer participation and organizational development in health care: A systematic review. Wien.
Klin. Wochenschr. 123 (13), 408-414 (2011).

Irfan, M. et al. Role of project planning and project manager competencies on public sector project success. Sustainability. 13 (3),
1421 (2021).

Payne, J. M. et al. Researchers’ experience with project management in health and medical research: Results from a post-project
review. BMC Public. Health. 11 (424), 1-11 (2011).

Snowden, D. Complex acts of knowing: Paradox and descriptive self-awareness. J. Knowl. Manage. 6 (2), 100-111 (2002).
Sampedro, F. et al. Developing a risk management framework to improve public health outcomes by enumerating Salmonella in
ground Turkey - RETRACTION. Epidemiol. Infect. 147 (e69), 1-8 (2019).

PML. Process Groups: A Practical Guide (Project Management Institute, 2022).

Wei, C. C,, Liu, P. H. & Tsai, Y. C. Resource-constrained project management using enhanced theory of constraint. Int. J. Project
Manage. 20 (7), 561-567 (2002).

Crawford, P. & Bryce, P. Project monitoring and evaluation: a method for enhancing the efficiency and effectiveness of aid project
implementation. Int. J. Project Manage. 21 (5), 363-373 (2003).

Zulch, B. G. Communication: The Foundation of Project Management. Procedia Technol. 16 (2014), 1000-1009 (2014).
Soderlund, J. Pluralism in Project Management: Navigating the crossroads of specialization and fragmentation. Int. J. Manage.
Reviews. 13 (2), 153-176 (2011).

Chen, H. L. & Lin, Y. L. Goal orientations, leader-leader exchange, trust, and the outcomes of project performance. Int. J. Project
Manage. 36 (5), 716-729 (2018).

Buvik, M. P. & Rolfsen, M. Prior ties and trust development in project teams—a case study from the construction industry. Int. J.
Project Manage. 33 (7), 1484-1494 (2015).

Tansley, C. & Newell, S. Project social capital, leadership and trust: A study of human resource information systems development.
J. Managerial Psychol. 22 (4), 350-368 (2007).

Edward, J., Kinlaw, C. S. & Kinlaw, D. C. Developing superior project teams: a study of the characteristics of high performance in
project teams. in PMI Research Conference. Paris, France: Project Management Institute. (2000).

. Paton, S., Hodgson, D. & Cicmil, S. Who am I and what am I doing here? Becoming and being a project manager. J. Manage. Dey.

29 (2), 157-166 (2010).

Takagi, N. et al. Implementing Success Management and PRINCE2 in a BPM Public Project. in Australasian Conference on
Information Systems (ACIS). Sydney, Australia: Association for Information Systems. (2021).

Marnewick, C. A longitudinal analysis of ICT project success. in South African Institute for Computer Scientists and Information
Technologists Conference. Centurion, South Africa: ACM. (2012).

Miiller, R. & Jugdev, K. Critical success factors in projects: Pinto, Slevin, and Prescott — the elucidation of project success. Int. J.
Managing Projects Bus. 5 (4), 757-775 (2012).

Gorman, K. & Johnson, D. E. Quantitative analysis, in The Oxford Handbook of Sociolinguistics. Oxford University Press. 214
240. (2013).

Pallant, J. SPSS Survival Manual: A step by step Guide to data Analysis Using IBM SPSS 7th edn (Routledge, 2020).

Cronbach, L. J. Coefficient alpha and the internal structure of tests. Psychometrika. 16 (3), 297-334 (1951).

Nunnally, J. C. & Bernstein, I. H. Psychometric Theory 3rd edn (McGraw-Hill, 1994).

Bentler, P. M. On tests and indices for evaluating structural models. Pers. Indiv. Differ. 42 (5), 825-829 (2007).

Cohen, J. A power primer. Psychol. Bull. 112 (1), 155-159 (1992).

IPMA, Project Excellence Baseline - for Achieving Excellence in Projects and Programmes. Amrsterdam, Netherlands: International
Project Management Association. (2016).

Scientific Reports |

(2024) 14:24647

| https://doi.org/10.1038/s41598-024-75437-7 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

112. PMI A Guide to the Project Management Body of Knowledge: (PMBOK Guide) 7th edn (Project Management Institute, 2021).

113. Munns, A. K. & Bjeirmi, B. E. The role of project management in achieving project success. Int. J. Project Manage. 14 (2), 81-87
(1996).

114. Varajao, J., Fernandes, G. & Silva, H. Most used project management tools and techniques in information systems projects. J. Syst.
Inform. Technol. 12 (3), 225-242 (2020).

115. Engwall, M. No project is an island: linking projects to history and context. Res. Policy. 32 (5), 789-808 (2003).

116. Lundin, R. A. & Steinthdrsson, R. S. Studying organizations as temporary. Scand. J. Manag. 19 (2), 233-250 (2003).

117. Johansson, S., Lofstrom, M. & Ohlsson, O. Separation or integration? A dilemma when organizing development projects. Int. J.
Project Manage. 25 (5), 457-464 (2007).

118. Grabher, G. The Project Ecology of Advertising: Tasks, talents and teams. Reg. Stud. 36 (3), 245-262 (2002).

119. White, D. & Fortune, J. Current practice in project management—an empirical study. Int. J. Project Manage. 20 (1), 1-11 (2002).

120. Diallo, A. & Thuillier, D. The success of international development projects, trust and communication: An African perspective.
Int. J. Project Manage. 23 (3), 237-252 (2005).

121. Wang, X. & Huang, J. The relationships between key stakeholders’ project performance and project success: perceptions of
Chinese construction supervising engineers. Int. J. Project Manage. 24 (3), 253-260 (2006).

122. Hyviri, L. Success of projects in different organizational conditions. Project Manage. J. 37 (4), 31-41 (2006).

123. Varajdo, J. & Trigo, A. Assessing IT Project success — perception vs. Reality (ACM Queue, 2024).

124. Tabachnick, B. G. & Fidell, L. S. Using Multivariate Statistics 7th edn (Pearson, 2019).

Acknowledgements
This work has been supported by FCT - Fundagao para a Ciéncia e Tecnologia within the R&D Units Project
Scope: UIDB/00319/2020.

Author contributions
C.S. and J.V. wrote the main manuscript text. N.T described the theoretical model. A.G wrote the statistical val-
idation. All authors reviewed the manuscript.

Funding
This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-
profit sectors.

Declarations

Competing interests
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1038/s41598-024-75437-7.

Correspondence and requests for materials should be addressed to C.S.
Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy
of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

Scientific Reports |

(2024) 14:24647 | https://doi.org/10.1038/s41598-024-75437-7 nature portfolio


https://doi.org/10.1038/s41598-024-75437-7
https://doi.org/10.1038/s41598-024-75437-7
http://creativecommons.org/licenses/by/4.0/
http://www.nature.com/scientificreports

	﻿Model of driving factors for success in public health project management using structural equation modeling
	﻿Background
	﻿Public health projects
	﻿Project success factors
	﻿Project success criteria

	﻿Method and theoretical model
	﻿Qualitative study
	﻿﻿Theoretical model and measurement
	﻿Quantitative study

	﻿Results
	﻿Reliability
	﻿Frequency and descriptive statistics
	﻿Inferential statistics: correlations and modeling
	﻿Spearman’s correlations
	﻿Structural equation modeling
	﻿Findings – correlation and cross-validation


	﻿Discussion
	﻿“Resourcing” contributes to PM success
	﻿“Communication and cohesion” contributes to PM success
	﻿“Project team” contributes to PM success
	﻿“Execution and control” contributes to PM success
	﻿“PM success” highly contributes to overall project success
	﻿Additional insights

	﻿Conclusions
	﻿References


