











EFFECT OF SACUBITRIL /VALSARTAN IN IMPROVING RIGHT VENTRICULAR FUNCTION

Tab. lll. Comparison of RV dysfunction and TR severity between the studied groups.

Tab. IV. Comparison reaching to optimum dose between the studied groups.

significant (0.02) (Tab. IIT). In terms of mortality, 5 deaths
occurred, and the incidence of deaths in the Sacubitril/
Valsartan, Losartan, and Captopril groups, were 2 (6.7%),
2 (11.2%), and 1 (7.7%) respectively and this difference
was not statistically significant (p:0.83). In the comparison
of the percentage of reaching the optimum dose as well as
50% of the optimum dose at the end of the study, there
was a significant difference between the studied groups.
Regarding the reaching optimum dose, 27.6, 62.5, and
7.7% of cases in the Sacubitril/Valsartan, Losartan, and
Captopril reached to optimum dose (p: 0.006). Also, 100,
93.8, and 61.5% of cases in the mentioned groups reached
50% optimum dose (p: 0.001) (Tab. IV).

Discussion

Right ventricular dysfunction is associated with increased

mortality in patients with congenital heart diseases,
valvular diseases, coronary artery diseases, increased
pulmonary blood pressure, and patients with heart failure.
Therefore, treatment of right ventricular dysfunction and
the presence of an effective treatment regime is one of the
main concerns. The improvement of the right ventricular
function can lead to improving the patient’s clinical
outcomes as well as a decrease in mortality and hospital
lengths of stay. Considering the importance of the subject,
the present study aimed to assess the effectiveness of
Sacubitril/Valsartan compared to Losartan and Captopril
in patients with RV dysfunction.

MAIN FINDINGS

The results of the current study showed that the increase
in LVEF, RV FAC, and TAPSE as well as a decrease in
DOE grade and RV diameter in the Sacubitril/Valsartan
group was significantly higher than in the Losartan and
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Methods

STUDY DESIGN AND SETTINGS

A prospective, hospital based, descriptive cross-sectional
study conducted at Radiation and Isotope Centre of
Khartoum (RICK) in Khartoum, Sudan during the
period between 1st January and 15th February 2018. The
setting main referral hospital and one of the only two
public centres in Sudan specialized in oncology services
and cancer care [11]. The hospital provides a host of
therapeutic and diagnostic services for a significant
portion of the population in Khartoum state, as well as,
to citizens coming from all other states of the country.
The inclusion criteria for this study were all female
patients with breast cancer presented to the hospital
during the study period, with the exclusion of those
refusing to participate in the study. This represents a
census of the eligible population within that timeframe.
However, we performed sample size calculation based
on a power analysis to ensure adequate statistical
power and generalizability of the findings. The sample
size was determined by the following formula (n = 7.
p. q /d); where n is the sample size, z is the standard
deviation (1.96), p is the prevalence (89%), q is 1
minus the prevalence, and d is the margin of error. The
sample size was estimated with 5 % margin of error
and 95% confidence. Since no similar published study
was available in Sudan at the time of this research, a
study conducted in Uganda was referenced, where the
prevalence of delaying presentation of breast cancer
was 89% [12]. Therefore, this proportion was used to
estimate the sample size for the current study. A total
of twenty-five patients were excluded from the study
because they refused to consent to participate.

DATA COLLECTION

The data collection process was done by using a
questionnaire during the interview with the participants.
The questionnaire, which took approximately 10
minutes to complete, was designed based on the
literature and study objectives to collect information
about participants’ demographics, their experiences with
breast cancer diagnosis, and the factors that may have
contributed to any delays in seeking medical consultation.
Diagnosis time variable was calculated as the interval
between the date of the first symptoms reported by
the patient and the date of the medical consultation
with a specialized breast cancer doctor (surgeon or
oncologist). For further analysis, we categorized patients
according to the presentation time into two groups: those
diagnosed within three months of their first symptoms
and those diagnosed after three months. We defined a
“delay in diagnosis” as a situation where a patient took
longer than three months from noticing symptoms to
seeking medical attention and receiving a breast cancer
diagnosis [13-16].

Several socio-demographic and health characteristics
were considered potential determinants of diagnosis
delay and were considered independent variables in this
study. These factors included age; residence (Khartoum,

outside Khartoum); educational level (illiterate, primary
school, secondary school, university degree); monthly
income in SDG (less than 1000, 1000-2000, more than
2000); occupation (employed, unemployed); marital
status (married, single, widow, divorced); practicing
breast self-examination (no, yes); first symptoms
noticed (pain, paraesthesia, breast lump, skin changes
and edema, ulcer); family history of breast cancer (no,
yes); and stated reasons for delayed presentation after
noticing the symptoms.

DATA ANALYSIS

Sample baseline characteristics were presented with
descriptive statistics in terms of the frequency and
percentage of data. Because the continuous variables
in our study showed a skewed distribution, as indicated
by the results of Kolmogorov-Smirnov and Shapiro-
Wilk tests, we presented continuous variables in
form of median and interquartile range. In addition,
linear correlation analysis, by using Spearman’s rho
correlation test, was done to show association between
continuous variables. To investigate the potential
associations between the postulated risk factors and
the outcome, the analysis was done in two parts. In
the first part, we performed the bivariate analyses for
intergroup comparison to identify factors that have
significant correlation with the outcome. Then, variables
that showed a statistically significant relationship at the
bivariate analyses level were further entered into the
multivariate regression models. The results of regression
analysis were reported as adjusted Odds Ratios (OR)
along with their corresponding 95% Confidence Interval
(95% CI). Data analysis was performed using the SPSS
software version 20 (SPSS Inc., Chicago, IL, USA). The
p-value of < .05 was set as the significance level for all
analyses of the study.

ETHICAL CONSIDERATION AND CONSENT

Before study initiation, permission for conducting this
research was obtained from the institutional review
board of Faculty of Medicine, University of Khartoum,
as well as from the general director of RICK hospital.
Additionally, ethical clearance was obtained from the
State Ministry of Health in Khartoum state, Sudan. Each
participant was provided with a thorough explanation of
the study, and informed consent was obtained before their
participation. Participants were also assured of their right
to withdraw from the study at any time, even after giving
consent. The confidentiality of all study participants was
maintained. All data pertaining to patients and hospital
staff were kept secure throughout the research process,
ensuring the privacy and confidentiality of the collected
information.

Results

FEATURES OF THE STUDY PARTICIPANTS

A total number of 149 women participated in the study
(response rate = 100%). The median and interquartile
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range age of the participants was 49.9 + 12.0 years.
Most of the participants were unemployed (77.9%) and
near half of them (49%) had a monthly income of less
than 1000 SDG (with one SDG equivalent to 0.0278
US dollars at the time of data collection). Additionally,
41.6% of the women had attended secondary school.
More than half of the participants (58.4%) lived outside
Khartoum state (Tab. I).

A total of 25.5% of the participants reported having
a family history of breast cancer. Regarding self-
examination prior to the onset of symptoms, 16.1%
indicated that they performed self-examinations,
whereas 83.9% did not. The first symptom noticed by
58.4% of the patients was a breast lump, while 20.1%
initially experienced pain. Additionally, 24.8% of the
women reported a lack of social support from family and
spouses upon the appearance of symptoms. The baseline
characteristics of the participants are presented in table I.
The median and IQR for time between noticing a
symptom and consulting a medical doctor was 7.0 = 17.0
months. A total of 58.4% of patients delayed seeking

Tab. I. baseline characteristics of the respondents.

DELAYED DIAGNOSIS OF BREAST CANCER IN SUDAN

medical advice for more than 3 months. There were
several reasons stated by the respondents that affect their
decision to seek medical advice. Most of the patients
(83.9%) reported delaying seeking medical attention
because they either underestimated the significance
of their breast symptoms or did not believe they could
actually have breast cancer. The other common reasons
stated were seeking traditional healing instead of formal
medical consultation (14.1%), lack of financial support
(11.4%), previous misdiagnosis (19.5%), fear of stigma
(10.1%), fear of treatments side effect (19.5%) (Tab. II).

PRESENTATION DELAY AND ITS ASSOCIATED
FACTORS

Results of bivariate analysis showed a significant
difference in proportion of delaying diagnosis between
groups of residence outside Khartoum (X*> = 14.27,
p < 0.001), seeking traditional healing (X* = 17.42,
p < 0.001), lack of financial support (X* = 13.67,
p < 0.001), fear of stigma (X*> = 11.89, p < 0.001),
fear of embarrassment (X = 5.17, p = 0.026), fear of

Variable Number Percent %
30-39 years 12 8.10
40-49 years 64 43.0
Age group
50-59 years 46 30.9
> 60 years 27 18.1
) Khartoum 62 41.6
Residence )
Outside Khartoum 87 58.4
llliterate 24 16.1
) Primary school 34 22.8
Educational level
Secondary school 62 41.6
University 29 19.5
Less than 1000 73 49.0
Monthly income 1000-2000 62 416
More than 2000 14 94
) Employed 33 221
Occupation
Unemployed 116 77.9
Married 86 57.7
) Single 8 54
Marital status -
Widow 24 16.1
Divorced 31 20.8
. o No 125 83.9
Practicing Breast self-examination
Yes 24 16.1
Pain 30 201
Paraesthesia 8 5.4
First symptoms noticed Breast lump 87 58.4
Skin changes and edema 17 1.2
Ulcer 7 47
o No 111 74.5
Family history of breast cancer
Yes 38 25.5
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Tab. Il. Reasons for delayed presentation of breast cancer among
the participants.

Variable Number | Percent %
Traditional healing was No 128 85.9
sought Yes 21 14.1
o No 132 88.6
Lack of financial support
Yes 17 11.4
, No 134 89.9
Fear of stigma
Yes 15 101
No 138 92.6
Fear of embarrassment
Yes 1" 7.4
Fear of treatments side No 120 80.5
effect Yes 29 19.5
, No 142 953
Partner constrains
Yes 7 4.7
Underestimating the No 24 16.1
condition Ves 125 839

treatment side effects (X? = 25.66, p < 0.001), previous
misdiagnosis (X* = 14.49, p < 0.001), and family history
of breast cancer (X? = 16.99, p < 0.001) (Tab. III). In
addition, the correlation analysis showed a significant
positive correlation between women age and time
taken for presenting to the hospital with breast cancer
(r=0.28, p=0.001), indicating that older people tend to
have delaying diagnosis of breast cancer.

RESULTS OF MULTIVARIATE REGRESSION ANALYSIS

The finding of this analysis revealed that delayed
diagnosis of breast cancer was only significantly
associated with women age and residence, The other
factors examined did not demonstrate a significant
relationship. Regarding the area of residence, women
coming from outside Khartoum had a higher odd of
having delayed diagnosis of breast cancer (AOR =3.283,
95% CI: 1.113 9.687, p =.031). Likewise, older age was
another predictor of delayed diagnosis of breast cancer
among the study participants (AOR = 101.664, 95% CI:
4.839-2135.883, p = .003) (Tab. IV).

Discussion

The study shed light on the barriers Sudanese women
face in relation to breast cancer presentation. The
main finding of this study was the high proportion of
women delaying seeking medical attention for breast
cancer symptoms, exceeding three months for over half
the participants, which is higher than those reported
by studies from Ethiopia and Nigeria [16, 17]. The
median time interval for presentation in this study was
longer than those of studies conducted in Tunisia and
Iran [7, 18]. This delay can have potential negative
consequences and harmful impact on the -clinical
outcomes of breast cancer, including increased tumor

size and stage at diagnosis, leading to more complex and
aggressive treatments, and lower chances of successful
treatment and survival.

Sudanese women face unique challenges in accessing
healthcare, including financial barriers and cultural
factors. The current study showed that residing outside
the capital city of Khartoum was one of the factors
associated with delayed presentation of breast cancer
cases. This finding can be attributed to several potential
contributing factors, such as the scarcity of public
facilities that provide oncology services and cancer
care [11]. Additionally, limited access to healthcare
facilities and specialists in rural areas, financial
constraints and difficulty accessing healthcare services,
and the long travel times required to reach Khartoum
for consultations due to transportation challenges in the
country could contribute to the finding. Another factor
related to rural residence is the populace of traditional
healing practices. These cultural beliefs and practices
related to health and illness can further limit access to
evidence-based healthcare services [8].

Impact of the older age on the delayed presentation can
be attributed to complex interplay of social, cultural, and
personal factors. Stigma surrounding breast cancer can
make women reluctant to discuss symptoms with family
or friends and limited their access to support groups or
counseling services. In addition, local cultural norms
and expectations discourage open communication about
health concerns of the women. Limited awareness and
knowledge about breast cancer symptoms can lead to
misinterpretation, with women dismissing symptoms
as harmless or temporary, as shown by a previous study
revealed lack of awareness of breast cancer among
Sudanese women and clear ignorant attitude practiced
by a significant proportion of them [19]. Lastly, old age
could trigger fear and denial, making women hesitant
to seek medical attention, particularly if they have
witnessed the financial strain or treatment side effects
experienced by relatives or family members.

Although routine mammography screening is
recommended by the World Health Organization for early
detection of symptoms to improve timely diagnosis and
prognosis, the feasibility is significantly challenged by
numerous factors related to limitation in resources and
infrastructure, as well as, personal and socio-economic
factors. A previous study assessed 110 Sudanese women
showed poor practices regarding breast cancer screening
and reveal that none of the participants ever did routine
mammography screening [20].

There are implications that can be drawn from the
study findings. From clinical perspective, knowledge
and deeper understanding of the factors contributing to
delayed breast cancer presentation in Sudanese women
help the healthcare workers tailor their communication
and interventions to address specific concerns and
barriers. Since the emotional issues are significant
factors for delaying presentation, healthcare providers
need to prioritize clear and empathetic communication
with patients, addressing their anxieties and concerns
about breast cancer and its treatment.
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Tab. IlI. Bivariate analysis of factors associated with delayed diagnosis of breast cancer.

) Total No. of patients with )
Variable No. | delayed diagnosis X b value
30-39 years 12 6 20.12 <.001
40-49 years 64 34
Age group
50-59 years 46 21
> 60 years 27 26
. Khartoum 62 25 14.27 <.001
Residence -
Outside Khartoum 87 62
llliterate 24 14 0.43 .94
) Primary school 34 19
Educational level
Secondary school 62 38
University 29 16
Less than 1000 73 37 3.51 A7
Monthly income 1000-2000 62 41
More than 2000 14 9
) Employed 33 17 0.82 .36
Occupation
Unemployed 116 70
Married 86 21 14.4 .02
) Single 8 1
Marital status .
Widow 24 20
Divorced 31 15
» o No 125 77 3.29 07
Practicing Breast self-examination
Yes 24 10
Pain 30 22 4,97 29
Paraesthesia 8 6
First symptoms noticed Breast lump 87 46
Skin changes and edema 17
Ulcer 7 4
o No 111 45 16.99 <.001
Family history of breast cancer
Yes 38 33
. . No 128 66 17.42 <.001
Traditional healing was sought
Yes 21 21
_ , No 132 70 13.67 <.001
Lack of financial support
Yes 17 17
) No 134 72 11.89 <.001
Fear of stigma
Yes 15 15
No 138 77 517 .026
Fear of embarrassment
Yes 11 10
) No 150 58 25.66 <.001
Fear of treatments side effect
Yes 28 28
) No 142 80 5.23 .042
Partner constrains
Yes 7 7
o N No 24 12 0.83 369
Underestimating the condition
Yes 125 75

The findings highlight the need for developing targeted
screening programs and outreach initiatives to reach
women, particularly those residing in underserved
areas and allocation of resources to improve access
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to healthcare services in rural areas, including the
establishment of more primary care clinics and
specialized breast cancer centers. A previous program of
implementing screening using local volunteers showed
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Tab. IV. Multivariate regression results of factors associated with de-
layed diagnosis of breast cancer.

Variable AOR cl vanie
30-39 years Ref.

Age 40-49 years 2147  0.220-20939 511

group 50-59 years  1.713 0.164- 17.947 653
>60vyears 101.664 4.839-2135.883 .003
Khartoum Ref.

Residence Kﬁ:rttsé%em 3283 11139687 .03

promising results regarding detection of breast cancer
in rural areas of Sudan, demonstrating the potential
impact of community-based initiatives in improving
healthcare outcomes [21]. In addition, the findings
also highlight importance of investing in community-
based health programs, particularly those focused on
breast cancer awareness, screening, and education, to
actively challenge cultural norms and perceptions that
contribute to stigma can have a significant impact on
early detection.

The findings of this study should be interpreted within
the context of certain limitations. Due to the specific
location of the study, generalizing the findings to
the broader population may be restricted. While our
multivariate logistic regression analysis identified two
significant factors associated with the outcome, it is
important to acknowledge that the study’s relatively
small sample size may have limited our ability to detect
other potential associations. With a larger sample, we
might have observed statistically significant relationships
for additional factors that were not identified in this
analysis. Delayed breast cancer presentation in Sudan
is a substantial problem that warrants further research
with a larger sample size to explore the influence of
all potential factors and to confirm the findings of this
study. Lastly, the self-reported nature of the data could
raise potential for recall bias or inaccurate reporting.

conclusions

The present study showed that more than half of the
women who participated had experienced delays
in seeking medical attention for their breast cancer
symptoms. This finding highlighted the impact of
limited access to healthcare services as a contributing
factor to such delays. These findings indicate the role
limited access to healthcare services in contributing to
this delay. The study shows the need for a collaborative
and comprehensive approaches to address the challenges
surrounding breast cancer in Sudan.
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Ssummary

Introduction. The introduction of process innovations in health-
care organizations faces challenges in knowledge sharing and
incorporating best practices due to a strong professional auton-
omy, leading to resistance to change. The healthcare paradigm
is shifting towards value-based organizations with a patient-cen-
tered approach, requiring multidisciplinary care. Change man-
agement is crucial, but current approaches are often limited. This
study proposes a conceptual framework to support change man-
agement in healthcare services redesign.

Methods. The proposed conceptual framework was devel-
oped applying Jabareen’s multidimensional and multi-method
approach. The methodology involved 8 steps consisting in litera-
ture review, thematic and content analyses, concepts deconstruc-
tion and aggregation, graphical design of the framework, external
validation and revision.

Results. The framework integrates 53 evidences from the litera-

Introduction

The introduction of process innovations has been
more difficult for organizations operating in the
healthcare sector compared with other sectors due to
challenges in identifying effective ways to share their
knowledge and incorporate best practices [1]. These
organizations, defined as “professional bureaucracies”,
are characterized by a strong professional autonomy
for medical operators, therefore, resistance to change is
frequently observed due to fragmentation and siloing [2].
Worldwide the healthcare paradigm is shifting toward
value-based organizations, focused on a patient-centred
approach [3]. Furthermore, disease management is
becoming increasingly complex, and beyond the need of
technological innovations for treatment and diagnosis,
it requires multidisciplinary care involving teams of
professionals that collaborate in integrated processes [4].
Moreover, healthcare processes are frequently designed
within multiprofessional stakeholders’ teams involving
actors outside the actual clinical activity such as social
workers, outpatients’ facilities, drugs and devices
manufacturers, insurance providers, policy makers and
patient representatives [5].

In this complex environment, change is increasingly

ture, 3 macro areas of interest and 42 change management mod-
els applied to the healthcare context, through 244 implementa-
tion actions. Aggregation of concepts led to 15 macro topics
applicable to all levels of change and composing the proposed
[framework. Interviews validated the framework, emphasizing the
importance of people-focused approaches and addressing resist-
ance to change. Moreover, steps most and less cited in the litera-
ture are highlighted and differences between developed countries
and economies in transition or developing countries are explored.
Conclusions. The article proposes a 15-step framework for
change in healthcare services redesign. It integrates evidence
from literature and change management models, emphasizing
stakeholder involvement. A case study in South Africa highlights
the importance of awareness, planning, communication, training,
and continuous review. Further validation and adaptation are rec-
ommended.

rapid and continuous, and its management is
progressively difficult [6]. Therefore, it is essential to
understand how to manage change processes with a
holistic approach [7, 8].

Change management can support these challenges being
a structured approach to manage the transition from
the current state to a desired one, considering human
resources, materials, and processes [9].

A further issue is that relating to the success rate of the
change initiatives which is estimated to be less than
30% and change management plays an important role
for the success of change initiatives [10]. Moreover,
scholars have often focused on tools that consider only
parts of the change process or that focus on specific
professionals [7].

Starting from these premises, the authors of this
manuscript propose a conceptual framework that, by
integrating methods already adopted in the healthcare
context and considering its expanding and changing
needs, will support change management in healthcare
process innovations.

Specifically, this work seeks to address the following
research question: how can change management support
the implementation of services redesign in healthcare?
In detail, the objective of the analysis are:
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Primary: to develop a conceptual framework for the
application of change management in the field of
healthcare services redesign.

Secondary: to detect differences in the application of
change management in healthcare in developed countries
and economies in transition or developing countries.
The purpose of the analysis is, therefore, to propose a
conceptual framework of change management, and
identify and describe the different drivers of change
management in the contexts of process innovation in
healthcare, evaluating the differences related to its
implementation in developed countries (e.g., Italy) and
economies in transition or developing countries (e.g.,
South Africa), as defined by United Nations [11].

Methods

The development of the conceptual framework proposed
is based on the multidimensional and multi-method eight-
phase approach published by Jabareen (2009) [12].

The approach combines literature review with qualitative
research, following eight phases.

Phase 1, “Mapping the selected data sources”, involves a
review of literature. The literature review was performed
on June 21*, 2022, using the biomedical literature database
PubMed. As suggested by Jabareen (2009) to ensure
literature saturation, the search was performed on all
fields and no restrictions have been imposed on the type of
document, period of publication, area of interest, language,
or country. To ensure validity of the results, only systematic
reviews were included in the first literature analysis, while
an additional search included also qualitative, quantitative,
or mixed/multi methods analyses and case studies or
experiments. The search string adopted is “change
management”. Two reviewers with economic/managerial
and engineering/managerial backgrounds independently
screened the titles, abstracts and full texts yielded by the
search and any disagreement was solved through discussion.
To obtain saturation of information, the reference lists of
the articles included in the narrative synthesis was scanned
to add any additional article of interest.

Phase 2, “Extensive reading and categorizing of the
selected data”, was performed through a qualitative
analysis of the documents selected in the previous phase.
Two reviewers analysed the documents and carried out a
thematic analysis by grouping the information by topic/
concept and “representative power”’, and any discrepancy
was solved through discussion.

Phase 3, “Identifying and naming concepts”, the content
of each document was analysed to identify the themes
reported. The themes were clustered through the re-
reading of the documents.

Phase 4, “Deconstructing and categorizing the concepts”,
was performed by the researchers individually with a
subsequent discussion performed in group to finalise the
analysis of each concept to deconstruct it. The concepts,
their characteristics, and their role were then assessed,
along with their methodological assumptions and main
references.
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Phase 5, “Integrating concepts”, was carried out grouping
similar concepts to systematize the analysis.

Phase 6, “Synthesis, resynthesis, and making it all make
sense”, consists in a synthesis of the concepts through
an iterative process performed in team. The results of
the previous phases were analysed, and the researchers
built a consumptive framework using a graphical format.
Phase 7, “Validating the conceptual framework”, was
performed through an external validation of the proposed
framework. Data were retrieved through virtual audio-
recorded semi-structured interviews (using MS Teams)
and transcribed in a Microsoft Word document [13]. In
detail, the guiding questions of the interview were related
to the general perception of the interviewee towards the
framework and its 15 steps in terms of completeness,
deficiencies, and applicability of the framework,
context peculiarities and more important steps in terms
of change management application. The core concepts
emerged through the interviews were synthesized using
an extraction grid in Microsoft Excel. Moreover, a
quantitative evaluation of completeness and applicability
using a 7 levels Likert scale (i.e., 1 = very uncomplete/
very applicable, 2 = uncomplete/unapplicable, 3 = slightly
uncomplete/slightly unapplicable, 4 = neutral, 5 = slightly
complete/slightly applicable, 6 = complete/applicable,
7 = very complete/very applicable) was requested [14].
Phase 8, “Rethinking the conceptual framework”, the
final phase of the approach, incorporates the revision of
the framework following the feedback received as well
as the continuous revision framework through iteration,
due to the dynamic nature of healthcare context.

The analysis was approved by the Research Ethics
Committee of Universita Carlo Cattaneo - LIUC,
Castellanza-Italy (P07.2-23) and by the Research Ethics
Committee of University of Pretoria - Faculty of Health
Sciences-South Africa (338/2023).

Results

The results of the conceptualization process are reported
in Table I, following the eight phases proposed by
Jabareen (2009) and described in the previous section,
along with the number of documents, topics/concepts,
and experts included and involved in the analysis.

Fifty-three articles were selected through the literature
review conducted. A full list of the articles is reported in
the supplementary material (Supplement 1).

The thematic analysis of the literature led to the
identification of three macro areas of interests, being
local/individual change, organizational/institutional
change, and systemic change.

The content analysis extrapolated forty-two models
related to change management applied in the healthcare
context. The list of the models presented in each article
is reported in table II along with the authors of each
model, the related themes, and the reference in which
the model was cited.
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Tab. I. Framework conceptualization process.

Phase | Results

1 Literature review (number of documents = 53)

2 Thematic analysis (number of topics/concepts = 3)

3 Content analysis (number of topics/concepts = 42)

Concepts deconstruction (number of topics/
concepts = 244)

Concepts aggregation (number of topics/concepts
=15)

Graphical design of the conceptual framework

Framework external validation (number experts = 6)

Revision of the conceptual framework

In details, the majority of the models (34/42) are
concerning organizational/institutional change, thirty
models are applicable to local/individual change and
twenty-five to systemic change.

The deconstruction of the concepts of each model led to
the extrapolation of two-hundred and forty-four actions
for change management implementation applied to the
healthcare context.

The aggregation of the concepts led to the identification
of fifteen macro topics. The list of the concepts, their
description, the reference model, and each concept
related macro topics are reported in the supplementary
material (Supplement 2). As emerged from literature,
each topic is applicable to the three levels of change, but
the strength of evidence differs. In Table III the number
of times each topic was cited in models applicable for
each level of change is reported along with how many
models cite each topic.

As emerged, more than half of the models include
Awareness, Assessment, Vision, Need, Plan and
Communication while less than a quarter of the models
consider Resistance, Test and Iteration.

All the macro topics were adopted for the formalisation
of an integrated and general change management
framework to guide local/individual change,
organizational/institutional change and systemic change
process redesign in healthcare.

The framework was discussed during six semi-structured
interviews to experts from different fields from South
Africa and Italy and reviewed considering the feedbacks
retrieved. The characteristics of the three experts from
South Africa are: a nursing and managerial profile, with
responsibilities in the coordination of a district clinical
specialist team; a medical doctor with coordination
responsibilities dealing with issues related to
governance, management, and policies; a medical doctor
and clinical manager dealing with policies and economic
evaluations. The three experts involved from Italy are: a
nurse who covered the role of nursing coordinator and
who is involved in training by coordinating a university
course in the same field; a medical doctor director of a
department in a general public hospital; a full professor
of organization and human resources management.
From the interviews carried out in the South African

context, it emerges that the framework is perceived
as inclusive of all the steps useful for implementing a
change management program, and also applicable at
different levels and in various contexts and businesses in
the healthcare sector. Interviewees agree that the focus
of a change process should be people. The program
should consider the implementation of a communication,
information and training plan that makes people aware
and able to understand the importance and benefits
of change, as well as their role in the change related
processes. The main critical aspect experienced by
the experts in the field of change management is the
resistance to change of the subjects involved, especially
those with high seniority or high levels of responsibility.
From the interviews carried out in the Italian context it
emerged that the framework is perceived as complete and
logical, but these aspects may have a negative impact in
terms of complexity and applicability. The applicability
is perceived as the most critical aspect since the services
in the context considered have specificities as restrictive
policies, urgency, high amount of work and professionals
with deeply rooted culture and beliefs. Moreover, the
issue of resistance to change emerged and this can have
an impact in the involvement of professionals. It is
recognized as necessary to implement an involvement
strategy, a training and communication plan, to define
the wins that change could bring to the subjects
involved and to implement a strategy for prevention
and management of resistance. Therefore, a bottom-
up approach should be preferred over a top-down one.
Furthermore, the opportunity of creating adapted and
simplified frameworks that meet specific needs or are
applicable to specific contexts where a framework with
many steps could be difficult to apply was suggested.
Considering the synthetic numerical indicators, the
average evaluations from South African experts
concerning completeness and applicability are both equal
to 6.33, while from Italian experts they are respectively
equal to 7 and 3.33.

In both contexts the problem of resistance to change and
the importance of the themes of involvement, information,
communication, and training are highlighted. The South
African context relates more to the problem of the will of
individuals in terms of change actions, while the Italian
context relates more to peculiar aspects of the healthcare
sector (e.g., legal constraints, complexity of healthcare
processes and population characteristics).

Accordingly, in the South African context interviewees
are more positive about the possibility of implementing
change actions thanks to the higher level of flexibility of
the context, while in the Italian one the applicability is
perceived as more difficult.

Based on the previous analysis, the proposed framework
consists of 15 steps which are represented in figure 1 and
described below.

STEP 1: AWARENESS

At the beginning of any change process, it is necessary
to be aware of what is happening in the organization
through an analysis of the following elements:
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Reference of

Reference in which

Model the original Theme the model was
publication retrieved
The institutionalizing change model 151 . Loc_al/l.nd|V|dua| change, organlgatlonal/ 161
institutional change and systemic change
) . Local/individual change and organizational/
Beckhard-Harris change map 171 institutional change [7,18]
. Local/individual change, organizational/
Six Steps (19l institutional change and systemic change 7,10
Internqtlonal Change Theory of [201 Organizational/institutional change [8, 211
Boyatzis
Bullock and Batten’s four-phase Local/individual change, organizational/
[22] R . 1,7,10l
model institutional change and systemic change
Evaluation, re-evaluation, and action 3] Local/individual change, organizational/ (7 10]
(ERA) Method institutional change and systemic change !
Y Y B Y Local/individual change, organizational/
What” and "How" method [24] institutional change and systemic change 7,101
, . Local/individual change, organizational/
Process Reengineering (25] institutional change and systemic change 7,10
Deming’s System of Profound
Knowledge PDSA cycles / Total [26, 271 Local/individual change [7, 8,10, 28]
Quality Management (TQM)
CHSRF's Evidence-Informed Change Local/individual change, organizational/
[29] L ) 1,71
Management Approach institutional change and systemic change
Local/individual change, organizational/
Wheel (301 institutional change and systemic change [7,10, 161
General Electric’s (GE’s) Change L e
Acceleration Process (CAP) model [31] Organizational/institutional change [8, 321
Influencer Change Model [33] Local/individual change [8, 28]
Insurrection (341 Local/individual change, organizational/ (7 10]
Method institutional change and systemic change !
CLARC Change model [35] Systemic change [8, 361
Prosci ADKAR (371 Systemic change [8, 361
Hinings and Greenwood'’s Model of Local/individual change and organizational/
; [38] P [1, 71
Change Dynamics institutional change
Concern-based adoption model [39] Organizational/institutional change [8, 401
(CBAM)
Institute for Healthcare )
Improvement’s Triple Aim Model a1 Systemic change 1.7
Accelerated Implementation )
Methodology (AIM) 1421 Systemic change 18, 43, 44]
Canada Health Infoway’s Change [45] Local/individual change, organizational/ 1 7]
Management Framework institutional change and systemic change !
Judson [46] Local/individual change, organizational/ (7 10. 16]
Method institutional change and systemic change o
Jick & Kanter Ten o L
Local/individual change, organizational/
Commandments for 1471 I ) [7,10, 48, 49]
Executing Change institutional change and systemic change
Kanter Big Three Model of (501 Local/individual change and organizational/ 1 7]
Organizational Change institutional change !
- ' Local/individual change, organizational/
Participatory action research (PAR) [51] institutional change and systemic change 10, 71
. a. Local/individual change, organizational/ 1, 4-8, 10, 16, 21,
Kotter's 8-Step Model (52] institutional change and systemic change 53-711
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Reference of Reference in which
Model the original Theme the model was
publication retrieved
Advent Health Clinical o
Transformation (ACT) Model [72] Local/individual change [8, 721
Landmark
Cake model Worldwide organizational/institutional change [8, 401
reported by [40]
Lewin’s 3-Stage Model of Change / (73] LocalZindividual change, organizational/ (5-8 10 74-84]
Force-Field Model institutional change and systemic change Lo
o Local/individual change, organizational/
Lippitt's Phases of Change Theory [85] institutional change and systemic change 1,7,10, 801
Luecke’s Seven steps [861] Local/individual change, organizational/ [7, 10, 491
Method institutional change and systemic change
Lukas Organ!zat|onal MOd?' for Local/individual change and organizational/
Transformational Change in [9] P 1,71
institutional change
Healthcare Systems
Pettigrew’s Context/ Content/ 87] Local/individual change and organizational/ 1 7 83 89l
Process Model institutional change e
National Health Service (NHS) 190] Local/individual change, organizational/ 1 7]
Change Management Guidelines institutional change and systemic change !
Prochaska and DiClemente’s Change (911 Local/individual change, organizational/ (7 801
Theory institutional change and systemic change !
Riches four-stage model [92] Organizational/institutional change [8, 93]
Roger's Diffusion of Innovation (DO [94] Organizational/institutional change [84]
Theory
rAﬂl\glé:éJIS - Silversin and komnacki's [95] Organizational/institutional change [8, 21, 961
Smith and Galvin e o
e Local/individual change, organizational/
Six Sigma DMAIC 1986 (Motorola) L ) [7,101
reported by [97] institutional change and systemic change
McKinsey 7S Model of Change [98] Organizational/institutional change [8, 831
o LocalZindividual change, organizational/
Lean Thinking (991 institutional change and systemic change 7,10
Young's Nine Stage Framework 11001 Local/individual change [8, 1011

internal processes, organizational structure, history of
change, culture, problems, enabling factors, context
and dynamics, relationships among people, attitudes,
orientations, motivations, skills and beliefs of people,
agents of change. In addition, the external environment
in socio-economic, political, and geographical terms
should be investigated to wunderstand the whole
environment in qualitative terms.

STEP 2: ASSESSMENT

The second step requires the understanding of strengths
and weaknesses in quantitative terms. This can be achieved
through the assessment of processes, level of stress,
available resources (technologies, people, and materials),
skills, institutional mechanisms and regulations, current
outputs and performance, constraints, and risks.

STEP 3: VISION

Once the current situation has been defined in terms of
organization and processes, as well as resources and
results, it is useful to define the vision in terms of goals

in the short, medium, and long term. It is important
to define the target and what need is addressed, what
change is expected to be achieved, and then the related
strategy, outcomes, and value in qualitative terms.

STEP 4: NEED

Consequently, it is necessary to define in quantitative
terms the objectives to be achieved. Problems and
opportunities should be defined and then goals, and
objectives should be settled.

STEP 5: WINS

To encourage change, short-term payoffs, wins and
rewards should be defined for all stakeholders. This will
help to demonstrate the value of change and to make it
desirable and a priority.

STEP 6: PLAN

A key step is the definition of the plan for change that
should be integrated into the existing organizational
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Tab. IlI. Topics and levels of change.
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Number of citations
Topics Local/individual Organizational/institutional | Systemic | . Models
change change change
Awareness 26 31 20 77 30
Assessment 22 25 16 63 26
Vision 28 29 27 84 25
Need 22 26 17 65 26
Wwins 8 9 9 26 11
Plan 28 29 24 81 31
Communication 36 42 38 116 30
Resistance 20 10
Training 7 20 11
Test 4 2 9 5
Revision 10 10 9 29 M
Implementation 16 17 14 47 20
Monitoring 17 14 14 45 19
Institutionalization 16 14 15 45 16
Iteration 5 3 4 12 6
Fig. 1. 15-Steps conceptual framework.
Awarenes
Iteration Assessme
nt
InsFituFion Vision
alization
Monitorin Need
g
ImpIe:-men Wins
tation
Revision Plan
Test Cor;rigl;nic
Training Resistance

structure. The pathway should be defined along with the
steps to be taken, the actions and the flow. All the subjects
who will be affected by change should be involved
during the whole process to ensure their understanding
and support. In addition, the interactions and influences
as well as the time and resources needed in human and
material terms should be defined.
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STEP 7: COMMUNICATION

To better manage the change process, communication
should be addressed. Commitment and collaboration
should be promoted by determining how to communicate
the change to each professional by detailing the message,
the way, and how to explain the implications of each
action. Communication should not be unidirectional, but
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it is important to receive feedbacks and to interact with all
the stakeholders, as well as to generate empowerment. In
these terms, the communication and change leaders who
can guide, support, engage, and gain approval should also
be defined.

STEP 8: RESISTANCE

To avoid problems in implementing change, it is useful
to identify possible sources of resistance, to define
how to prevent them and how to approach them if any
problem arises. Response and intervention plans should
be established in the event of adverse attitudes or change
rejection.

STEP 9: TRAINING

In the establishment of an environment suitable for change
a key role is played by training. A training plan should
be defined for instruction, education, skills and capacity
development, and a plan to help or support people should
be detailed.

STEP 10: TEST

Once the path to be taken and the management of detours
have been defined, change should be experimented through
a test.

STEP 11: REVISION

After the test, it should be understood what worked well,
what could be improved, and what was wrong and should
be revised. During this step the plan is revised and adjusted
involving all stakeholders, based on the test outputs.

STEP 12: IMPLEMENTATION

Once the path has been defined and revised as described
in the previous step, change can be implemented. All the
actions defined by the plan should be introduced and the
new processes should be implemented.

STEP 13: MONITORING

When the change has been implemented, it should be
checked by periodic and continuous monitoring. Outputs
and progress should be measured and reviewed, and
feedbacks on results should be collected.

STEP 14: INSTITUTIONALIZATION

Change should be institutionalized through mechanisms of
reinforcement and integration in the organizational culture.
Change should be propagated and made a habit.

STEP 15: ITERATION

Change cannot be a stable process but should be
constantly revised and adapted, and therefore the actions
should be periodically readapted through the iteration of
the previous steps.

Discussion and conclusions

The article describes the stages of development and

proposes a 15-step conceptual framework for supporting
change in healthcare process innovations. The structuring
of the framework integrates 53 evidences from the
literature and 42 change management models applied
to the healthcare context, through 244 implementation
actions.

The focus in the structuring of the framework is not
only placed on the steps to follow but also on their
implementation. The importance of involving the
stakeholders affected by the change is highlighted in
each step, as strongly suggested in the literature and by
the experts interviewed.

The methodology for the framework conceptualization
follows eight development steps proposed by Jabareen
(2009) and it integrates literature analysis, qualitative
methods, and interactive processes of co-creation with
international experts [12].

Thanks to the use of an integrated multi-method process,
the proposed framework intends to be a generalized
tool applicable to different healthcare contexts and it is
proposed as a step-by-step guide to support change in
healthcare processes.

The validation of the framework is further supported by a
real-world analysis. The case study investigated refers to
the work of Basu (2021) [102]. The analysis investigated
the implementation of a District Clinical Specialist Team
(DCST) in the Ekurhuleni Health District and its three
sub-districts, one of five districts of Gauteng province
(South Africa) in the context of maternal health.

The work suggests the importance of awareness and
initial assessment to fully understand the organizational
structure of the service provider and to define a vision
and the needs to be addressed and then to establish an
action plan. Therefore, to support change initiatives
a specific focus should be given to the role of each
actor. This aspect should be achieved establishing wins,
implementing a communication, and training plan, and,
above all, being prepared to manage resistance and to
support the institutionalization of actions. Furthermore,
to test and monitor the implementation of actions is
necessary in order to understand the results of the
changes adopted, and a continuous review is essential in
order to follow the changing needs of the context. Finally,
the work highlighted that the results of the process
re-engineering, in terms of improvement of maternal
health indicators, can be related to the management of
change, specifically concerning communication and
empowerment of the subjects involved who have held
the role of change agents [102].

Pilot tests will help to further validate the method and
to highlight its outputs in terms of success of change
processes.

The analysis is supported by the use of a structured multi-
method design for the development of generalizable
grounded theory that includes desk research and experts’
opinion. The limitations of the analysis are the use of a
non-systematic literature review, the inclusion of models
applied to heterogeneous healthcare contexts, the lack
of an experimental validation and the involvement of
experts from only two national contexts.
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Future studies should analyse other geographical
contexts in order to enlarge the evidence, experimental
studies aimed at defining the needs and peculiarities of
specific services and test the applicability of the method
should be implemented and the framework could be
revised based on future changes in the context or specific
needs.
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current level of stress

Methodology (AIM)

Concept Description Reference Topics

Recognize when a significant Awareness

shift impacts key success Control the processes “What” and “How" method '
Assessment

factors

Identify which factors are in . s P " B "

need of adjustment |dentify criticalities What” and “How"” method Need

Determine what changes are ) o P " B " o

necessary in each factor Define the objective What” and “"How" method Vision

Formalize decision to proceed ) . p " B p

with changes |dentify the actions What" and “How" method Plan

ﬁ])f;%lf[te changes to achieve full Implement the change “What” and “How" method Implementation

) State a definition of change and Accelerated Implementation -
Define the change outcomes Methodology (AIMD) Need, Vision
) . |dentify Change Agents and sustain Accelerated Implementation
Build agent capacity competency development Methodology (AIM) Awareness
Assess the climate Check for implementation history and Accelerated Implementation Assessment

Generate Sponsorship

Create commitment

Accelerated Implementation
Methodology (AIM)

Communication

Determine change approach

Define if change is compliance-driven
or commitment-driven

Accelerated Implementation
Methodology (AIM)

Vision

Develop target readiness

Identify sources of resistance and how
to manage them

Accelerated Implementation
Methodology (AIM)

Resistance

Build communication plan

Define messages, audience and
implement a feedback loop

Accelerated Implementation
Methodology (AIM)

Communication,
Monitoring, Iteration

Develop reinforcement
strategy

Create reinforcement mechanisms to
reinforce performance expectations

Accelerated Implementation
Methodology (AIM)

Institutionalization

Create consistency of the change with

Accelerated Implementation

support, explain, and implement

Kornacki's model

Create cultural fit the corporate culture Methodology (AIM) Vision
Develop an Implementation Plan that '
Prioritize action is integrated with the technical project Accﬂe[jat'led Implementation Plan
plan Methodology (AIM)
esian Gevdlop wton, commencate, and | Advent Health Clinica Plan, Vision,
mitigate barriers Transformation (ACT) Model Communication
) ) . Advent Health Clinical )
Pilot Define short run wins Transformation (ACT) Model Wins
o Advent Health Clinical Training,
Implement Maintain focus and educate Transformation (ACT) Model Implementation
Sustain Institutionalize into culture and Advent Health Clinical Monitoring,
measure Transformation (ACT) Model Institutionalization
) Advent Health Clinical o .
Performance Continual feedback Transformation (ACT) Model Monitoring, Iteration
Leadership Define a guide that can understand, AMICUS Silversin and Communication

Shared vision

Establish a vision statement

AMICUS Silversin and
Kornacki’s model

Vision

Culture and compact

Information and awareness

AMICUS Silversin and
Kornacki’s model

Awareness

Aligning the team

Create a coalition

AMICUS Silversin and
Kornacki’s model

Communication

Involving physicians early

Engage physicians

AMICUS Silversin and
Kornacki’s model

Communication

Developing tension

Create urgency

AMICUS Silversin and
Kornacki's model

Communication
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phase model

Concept Description Reference Topics
) . |dentify and define how to approach AMICUS Silversin and .
Addressing resistance resistances Kornacki's model Resistance
- ) ' . AMICUS Silversin and
Building consistency Define durable actions Kornacki's model Plan
Why change Define the need Beckhard-Harris change map | Need
Define the desired future state | Define the objective Beckhard-Harris change map | Need
. ) . Awareness,
Describing the present state Describe problems Beckhard-Harris change map Assessment
Getting from here to there Define the route Beckhard-Harris change map | Plan
zﬂzgaegmg during the transition Measure the progress Beckhard-Harris change map | Monitoring
) . Bullock and Batten’s four-
Exploration Define the need for change phase model Need
. Bullock and Batten’s four-
Planning Understand the problem phase model Plan
. ' . Bullock and Batten’s four- Assessment,
Action |dentify, agree, and implement change phase model Implementation
Integration Stabilize and embed change Bullock and Batten's four- Institutionalization

Conversation of

Stakeholder engagement

who can affect or who are affected by
the achievement of an organization’s
objective

Change Management
Framework

Understand the goals Cake model Need
acknowledgment
Conversation of action Define what to do Cake model Plan
Conversation Qf possibilities Scan the variety of possibilities of how Cake model Awareness
and opportunities to achieve that goal
Conversation of relatedness , I
and purpose Explore staff's capabilities Cake model Assessment

' ) . Canada Health Infoway’s
) Define mechanisms that guide and

Governance and leadership o Change Management Assessment

regulate the course of an organization Framework

Informing / involving / consulting /

collaborating / empowering people Canada Health Infoway’s Awareness,

Communication

Communications

Deliver the right message, to the right
person, through the right channel, at
the right time

Canada Health Infoway’s
Change Management
Framework

Communication

Workflow analysis and

Canada Health Infoway’s

Framework

integration Workflow analysis and integration Change Management Plan
Framework
L . Canada Health Infoway’s
Training and education spmvéiigggrﬁceﬂin for knowledge and Change Management Training
Framework
Canada Health Infoway’s
Monitoring and evaluation Oversee and assess impacts Change Management Monitoring

Understand context and dynamics and

CHSRF's Evidence-Informed

Approach

Planning ; ; ) Change Management Awareness, Plan
determine the readiness and capacity Approach
) ) ) . CHSRF's Evidence-Informed
Implementing ;anlije:f%cé(i)ennsclmprOV|ng effectiveness Change Management Implementation
v Approach
CHSRF's Evidence-Informed
Spreading Propagate change Change Management Institutionalization
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Concept Description Reference Topics
CHSRF's Evidence-Informed
Sustaining Monitor and adjust processes Change Management Monitoring, Revision
Approach
Communicator Explain changes and their impact CLARC Change model Communication
. Report to leaders the impact of change L
Liaison and to staff the feedbacks CLARC Change model Communication
Advocate Promote positive attitude CLARC Change model Communication
Resistance Manager Understand and address resistance CLARC Change model Resistance
Coach Help to build knowledge CLARC Change model Training
) ' . ) Concern-based adoption
Innovation Configurations Define a goal model (CBAM) Need
Stage of Concerns |dentify staff members’ attitudes and Concern-based adoption Awareness
9 beliefs model (CBAM)
Understand how staff are using a Concern-based adoption
Levels of Use program model (CBAM) Assessment
Deming’s System of
Profound Knowledge
Plan Plan the change PDSA cycles / Total Quality Plan
Management (TQM)
Deming’s System of
Profound Knowledge )
Do Carry out or test the change PDSA cycles / Total Quality Implementation, Test
Management (TQM)
Deming’s System of
) Profound Knowledge o
Study/Check Examine the results PDSA cycles / Total Quality Monitoring
Management (TQM)
Deming’s System of
Adopt the change or run again the Profound Knowledge - )
Act cycle PDSA cycles / Total Quality Revision, Iteration
Management (TQM)
) Evaluation, re-evaluation,
Evaluate total performance Measure the as-is performance and action (ERA) Method Assessment
Re-evaluate system design r o Evaluation, re-evaluation,
management and culture Measure the as-is organization and action (ERA) Method Awareness
Act: Develop a change strategy, ) )
) . Evaluation, re-evaluation, -
an _a;tlon plan and conduct Plan the change and train and action (ERA) Method Plan, Training
training
General Electric’s (GE's)
Leading Change Develop leadership commitment Change Acceleration Process | Communication
(CAP) model
General Electric’s (GE's)
Creating A Shared Need Define a need for all the stakeholders Change Acceleration Process | Need
(CAP) model
General Electric’s (GE's)
Shaping a Vision Articulate a clear and legitimate vision Change Acceleration Process | Vision
(CAP) model
General Electric’s (GE's)
Mobilizing Commitment Execute an influence strategy Change Acceleration Process | Implementation
(CAP) model
General Electric’s (GE's)
Making change last Assess helping and hindering factors Change Acceleration Process | Awareness
(CAP) model
General Electric’s (GE's)
Monitoring process Measure progresses Change Acceleration Process | Monitoring
(CAP) model




Supplement 2 (follows). Concepts deconstruction and aggregation

FRAMEWORK CONCEPTUALIZATION FOR CHANGE MANAGEMENT

members

Model of Change Dynamics

Concept Description Reference Topics
) ) ) General Electric’s (GE's)
Changing Systems and Identlfy what influence the change and Change Acceleration Process | Revision
Structures adapt it
(CAP) model
) . . o o Hinings and Greenwood's
Power dependencies Define relations within the organization Model of Change Dynamics Awareness
Interest dissatisfaction Define orientation and motivation of Hinings and Greenwood's Awareness

Value commitments

Determine the skill of leadership in
generating commitment

Hinings and Greenwood's
Model of Change Dynamics

Communication

Understand needs of market and

Hinings and Greenwood’s

Ability

Market context constraints Model of Change Dynamics Need
L Understand institutional needs and Hinings and Greenwood’s
Institutional context constraints Model of Change Dynamics Assessment
Understand environmental -
) . ) . y Hinings and Greenwood’s
Capacity for action technological, and size-related ; Assessment
constraints Model of Change Dynamics
L L ) ) Hinings and Greenwood’s
Organizational change Determine implementation actions Model of Change Dynamics Plan
Clarify measurable results Specify goals/outcomes Influencer Change Model Assessment
Find vital behaviours Determine needs Influencer Change Model Need
Use six sources of influence Personal/Social/Structural Motivation/ Influencer Change Model Awareness

Individuals and Families

Develop relationships, involve, and
empower

Institute for Healthcare
Improvement’s Triple Aim
Model

Communication

Redesign of “Primary Care”
Services and Structures

Develop health promotion

Institute for Healthcare
Improvement’s Triple Aim
Model

Communication

Prevention and Health
Promotion

Reduce the need of healthcare

Institute for Healthcare
Improvement’s Triple Aim
Model

Plan

Cost Control

Make economic evaluations

Institute for Healthcare
Improvement’s Triple Aim
Model

Wins, Monitoring

Institute for Healthcare

System Integration Match services and demand Improvement’s Triple Aim Vision
Model
) ) ) Identify opportunities and a business Insurrection
Build a point of View concept Method Need
. ) Draw implications and explain Insurrection -
Write a manifesto inevitability Method Vision
Create a coalition |dentify voluntary recruits Insurrection Communication
Method
Pick your targets and your Involve someone with power and use Insurrection L
moments the right moment Method communication
) L ' Insurrection )
Co-opt and neutralize Create a win-win situation Method Wins
Find a translator |dentify forward thinking Insurrection Communication
Method
Win small, win early, win often Demonstrate the success I'\r/llzttJr:r.sgtlon Wins, Monitoring
Isolate, infiltrate, integrate Spread the idea Insurrection Communication
Method

The ideal self

Define the objective

International Change Theory
of Boyatzis

Need

E427
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Concept Description Reference Topics
International Change Theory | Awareness,
The real self Analyse strengths and gaps of Boyatzis Assessment

International Change Theory

its need for change

strengths, weaknesses and needs

Commandments for
Executing Change

A learning agenda Reinforce strengths and reduce gaps of Boyatzis Plan
) Experiment with and practice new International Change Theory
Practice habits of Boyatzis Test
. International Change Theory | Communication,
Get support Create supportive helps of Boyatzis Training
Analyze the organization and Analyse the status of the organization, Jick & Kanter Ten Awareness,

Assessment, Need

Create a vision and a common

Jick & Kanter Ten

Executing Change

X - Create a central vision Commandments for Vision
direction Executing Change
Jick & Kanter Ten
Separate from the past Disengaging from the past Commandments for Vision

Create a sense of urgency

Convince that change is necessary

Jick & Kanter Ten
Commandments for
Executing Change

Communication

Support a strong leader role

Choose a leader to guide, drive, and
inspire the team

Jick & Kanter Ten
Commandments for
Executing Change

Communication, Plan

Line up political sponsorship

Create a supportive environment with
managers, change implementors and
recipients of change

Jick & Kanter Ten
Commandments for
Executing Change

Communication

Jick & Kanter Ten

implementing change

Executing Change

Craft an implementation plan Develop a change plan Commandments for Plan
Executing Change
) Jick & Kanter Ten
Develop enabling structures chatiienlabaliicy Commandments for Implementation

Communicate, involve people
and be honest

Create empowered and aware
environment using full involvement,
communication, and disclosure

Jick & Kanter Ten
Commandments for
Executing Change

Communication

Reinforce and institutionalize
change

Make the change the new normal and
top priority to prove the commitment

Jick & Kanter Ten
Commandments for
Executing Change

Implementation, Wins,
Institutionalization

Analyse the organization and make a Judson
Analyze and plan change plan Method Assessment, Plan
: . Judson L
Communicate the change Communicate to people Communication
Method
Gain acceptance of new . . Judson .
behaviours Eliminate resistances Method Resistance
Change from status quo to a Implement and empower others to act | Judson )
desired state on the change Method Implementation
Consolidate and institutionalize ) L ) Judson L L
the new state Reinforce and institutionalize change Method Institutionalization

Define motion (Organization -
Environmental / Intraorganizational

Kanter et al. “Big Three”

/ Control)

Change

Motions Components / Intraorganizational z\:/lr?adnelgf Organizational Assessment
Individuals) E
) ) . Kanter et al. “Big Three”
Changes Define change (Identity / Coordination Model of Organizational Need




FRAMEWORK CONCEPTUALIZATION FOR CHANGE MANAGEMENT

Supplement 2 (follows). Concepts deconstruction and aggregation

Concept Description Reference Topics
' ) Kanter et al. “Big Three”
Roles Defile role (Strategist / Implementer / Model of Organizational Awareness,

Recipient) Communication

Change

Increase Urgency Create a sense of urgency Kotter’s 8-Step Model Communication

Build the Guiding Team Pull together a guiding team Kotter’s 8-Step Model Communication

Get the Vision Right Create clear, simple, uplifting visions Kotter's 8-Step Model Vision

Communicate the vision through

simple, heartfelt messages Kotter's 8-Step Model

Communicate for Buy-In Communication

Communication,

Empower Action Empower people to act on the vision Kotter’s 8-Step Model Vision
Create short-term wins Crea'ge short-term wins to make results Kotter’s 8-Step Model Wins
tangible
. Maintain momentum and state of , L
Don't Let Up emergency Kotter's 8-Step Model Communication
Make change stick Anchor changes in corporate culture Kotter's 8-Step Model Institutionalization

Specify the value desired by

activity

the customer Define the objective Lean Thinking Need
Identify the value stream for ' o -
each product that adds value |dentify the value Lean Thinking Vision
Makg the product flow Create a continuous flow Lean Thinking Plan
continuously

Introduce pull between all

steps from the next upstream | Eliminate push actions Lean Thinking Plan

Begin the process again until
reaching perfection

[terate the process

Lean Thinking

Revision, Iteration

Information and awareness for those

Lewin’s 3-Stage Model of

Awareness,

role of change agents

Theory

Unfreeze who will be affected by the change Change Communication
Change Introduction of change and transition (L;v;/:wngse&stage Model of Implementation
Freeze Refreezing and stabilization of change Eiv;/;]nQSES—Stage Model of Institutionalization
) Lippitt's Phases of Change
Scout Diagnose the problem Theory Need
Make an assessment of capacity and Lippitt's Phases of Change Awareness,
Enter -
motivation Theory Assessment
Diagnhosing the system’s client problem L
Diagnose and identify agent’s commitment to #'ﬁg(')trt s Phases of Change Vision
change, power, and stamina ¥
Plan Establishing alternative routes defining | Lippitt's Phases of Change Plan
strategies and action plan Theory
Transforming intentions into actual L
Act efforts and select and understand the Lippitt's Phases of Change Awareness

Stabilize and evaluate

Stabilise change with communication,

Lippitt's Phases of Change

Communication,

identifying problems and
solutions

identify problems

Method

coordination, and feedbacks Theory Monitoring
Terminate Withdraw from helping relationships #'ﬁgoltrtys Phases of Change Implementation
Mobilize energy and
commitment by jointly Accept the need and the urgency and Luecke's Seven steps Awareness,

Assessment, Need

Develop a shared vision of how
to organize and manage for
competitiveness

Develop a vision and motivate
employees to accept change

Luecke’s Seven steps
Method

Vision, Resistance,
Wins
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Concept Description Reference Topics

) ) Use a strong leadership in supporting Luecke’s Seven steps L
Identify the leadership change Method Communication
Focus on results, not on Luecke’s Seven steps o
activities Measure the results Method Monitoring
Start change at peripheries and Luecke’s Seven steps
let it spread without pushing Implement the natural change Vethod P Implementation
from top
Instil success through policies, ) " Luecke’s Seven steps
procedures and systems Guide the transition Method Plan
Review and adjust strategies in | Monitor and adjust strategies for any Luecke’s Seven steps o .
response to arising problems problem Method Monitoring, Revision

Impetus to transform

Manage external pressures

Lukas Organizational Model
for Transformational Change
in Healthcare Systems

Awareness

Leadership commitment and
support

Acknowledgement of senior
management of the necessity of
change

Lukas Organizational Model
for Transformational Change
in Healthcare Systems

Communication

Improvement initiatives

Engage staff in meaningful problem
solving and initiatives to better
operations

Lukas Organizational Model
for Transformational Change
in Healthcare Systems

Communication, Plan

Alignment to achieve consistency of

Lukas Organizational Model

Change

Alignment from top to bottom organization for Transformational Change | Vision
in Healthcare Systems
Integration to bridge traditional intra- Lukas Organizational Model Resistance
High quality patient care organizational boundaries between for Transformational Change Implemenfation
individual components in Healthcare Systems
’ ) McKinsey 7S Model of .
Strategy Define a plan of action Change Vision, Need
Systems Schedule daily activities and procedures Mckinsey 75 Model of Plan
Change
Structure Organizational structure McKinsey 75 Model of Awareness
Change
Staff Map people and capabilities McKinsey 75 Model of Assessment
Change
Skills Define skills and competencies needed McKinsey 75 Model of Training
Change
Shared Values Understand goal and core values McKinsey 75 Model of Need

Style

Strategical leadership

McKinsey 7S Model of
Change

Communication

Know where you're going and

Define outcome, develop business case,

National Health Service

Guidelines

(NHS) Change Management Need, Plan
why and select the team Guidelines

National Health Service
Analyse and design Design the process and the strategy (NHS) Change Management Plan, Vision

Gain commitment

Develop commitment

National Health Service
(NHS) Change Management
Guidelines

Communication

National Health Service

Guidelines

Deliver it Implement and execute the actions (NHS) Change Management Implementation
Guidelines
National Health Service

Reinforce it Revise the actions (NHS) Change Management Revision
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continuous improvement

Guidelines

Concept Description Reference Topics
. ’ National Health Service L L
Sustain it Make it sustainable and create (NHS) Change Management Institutionalization,

[teration

Identify problems

Define the need

Participatory action research

Need

(PAR)
Consult an external expert Involve external experts F;;g)c Ipatory action research Communication
Gather data and perform initial Participatory action research
diagnosis Measure and evaluate (PAR) Assessment
Give feedback to management | Return to management (P:Arg)upatory action research Communication
Jointly diagnose problems Determine the problems in group F;ArtRl)tzlpatory action research Need
- ) . ) Participatory action research
Perform a joint action planning | Plan the steps in group (PAR) Plan
Participatory action research )
Act Implement the change (PAR) Implementation
Gather data after action Measure and revise (PPaArtR|)C|patorv action research Monitoring, Revision

Pettigrew’s Context/

Content Define area, target, and assumptions Content/ Process Model Need, Vision
Define internal context (strategy,
Context structure, culture, management, and Pettigrew’s Context/ Awareness,
political processes) and external context | Content/ Process Model Assessment
(national, economic, political, and social)
approach and patterns Content/ Process Model Implementation
) |dentify processes and prioritize in
:%ernrgg\ézindn select processes terms of urgency (most important or Process Reengineering Need
9 higher conflict)
ldentify enaplers for new Map capabilities Process Reengineering Awareness,
process design Assessment
Define the business strategy . ) — ) ) -
and process vision Specify business objectives Process Reengineering Need, Vision
Understand the current . . Awareness,
process's flow and structure Analyse processes and systems Process Reengineering Assessment
Design the new process Design involving users Process Reengineering Plan

Prototype the new process

Prototype and refine with successive

iterations

Process Reengineering

Test, Revision,
[teration

Implement the process and
associated systems

Implement the new processes to

support change

Process Reengineering

Implementation

Communicate ongoing results
of the effort

Use communication strategies

Process Reengineering

Communication

Build commitment toward
change at each step

Create cohesion

Process Reengineering

Institutionalization

Change Theory

. Prochaska and DiClemente’s | Awareness,
Pre-contemplation Acknowledge the problems Change Theory Assessment. Need
) ) ) . Prochaska and DiClemente’s | Awareness,
Contemplation Raise consciousness of the issue Change Theory Communication
) Prochaska and DiClemente’s
Preparation Plan the change Change Theory Plan
Action Engage in change activities Prochaska and DiClemente’s Implementation
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Concept Description Reference Topics
) Reinforce the Prochaska and DiClemente’s I L
Maintenance change Change Theory Institutionalization

Prochaska and DiClemente’s

efficacy, principal support, personal
valence

model

Relapse Revisit the actions Change Theory Revision
Define nature of change, needs and . Awareness,
Awareness risks and draft communication program Prosa ADKAR Communication
) Define goals and demonstrate .
Desire commitment Prosci ADKAR Need
Define steps for change and training . -
Knowledge strategy Prosci ADKAR Plan, Training
Ability Facilitate capability building Prosci ADKAR Training
Reinforcement Define rewards and give feedbacks Prosci ADKAR Wins, Monitoring
. Management of shock, disbelief or ) y Resistance,
Denial rejection using communication Riches four-stage model Communication
. Management of adverse attitude and : y .
Resistance resistance using acknowledgement Riches four-stage model Resistance
, Exploration and testing of change using | . : . '
Exploration suppOrt, training, and short-term goals Riches four-stage model Training, Wins, Test
. Managing the acceptance of change as | . g )
Commitment a new routine using recognition Riches four-stage model Implementation
Define categories for adopter of
innovation (Innovators, Early Adopters, | Roger’s Diffusion of
Awareness Early Majority, Late Majority and Innovation (DOl Theory Awareness
Laggards)
Persuasion Definition of the attitude (favourable or | Roger’s Diffusion of Awareness
unfavourable) Innovation (DOI Theory
" Roger’s Diffusion of )
Decision Understand pros and cons Innovation (DOD Theory Assessment, Wins
) ) ' Roger’s Diffusion of )
Implementation Puts the innovation to use Innovation (DOD Theory Implementation
; : Roger’s Diffusion of o
Continuation Checks the results Innovation (DOD Theory Monitoring
Define Build Awareness Six Sigma DMAIC Awareness
Measure Define the need Six Sigma DMAIC Need, Assessment
) e Communication,
Analyze Create desire to change Six Sigma DMAIC Monitoring, Wins
Improve Define abilities and train knowledge Six Sigma DMAIC Training
Control Reinforce the change Six Sigma DMAIC Institutionalization
. ) ) . . . Awareness,
Jointly diagnosis change Mobilise commitment Six Steps Communication
Develop a shared vision Define how to organize and manage Six Steps Vision, Plan
Foster consensus for change Create cohesion and competence Six Steps Training
Spread revitalization to all g . -
department Revitalise from bottom to top Six Steps Revision
Institutionalize revitalization . - . o L
through policies Define policies, structures, and systems | Six Steps Institutionalization
Monitor and adjust strategies Respond to problems Six Steps Momtormg,
Resistance
|dentification of five key change beliefs:
The change message discrepancy, appropriateness, self- The institutionalizing change Assessment
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and ceremonies, human resource
management practices, persuasive
communication

model

Concept Description Reference Topics
Make emphasis on change recipient
Commitment |nvolve.mentland pgmqpatlon: The institutionalizing change Awareness
compliance, identification, and model
internalization
Readiness Use effective Organizational Diagnosis Inhséglsututmnahzmg change Awareness
Adoption Create readiness for change mgcjglsutumonallzmg change Communication
Define the strategy: active
participation, management of internal
/ external information, formalization L - -
Strategies activities, diffusion practices, rites The institutionalizing change | Plan, Vision,

Communication

Institutionalize revitalization
through policies

Understand managerial influence
strategies and institutionalize into
culture

The institutionalizing change
model

Institutionalization

Assessment

Assess the change measuring

The institutionalizing change
model

Monitoring

Reinforcement

Reinforce using change agents and
targets attributes

The institutionalizing change
model

Wins,
Institutionalization

Establish the need to change Create urgency Wheel Need, Communication
Develop and spread a vision of . ) ) Vision,
a planned change Communicate and disseminate Wheel Communication
Diagnose and analyze the
current situation Focus on the current state Wheel Awareness
Generate recommendations |dentify potential paths Wheel Assessment, Plan
Detail the recommendations Lists the options Wheel Plan
Pilot test the
recommendations Test the change Wheel Test
Prepare the recommendations | Refine recommendations and prepare Wheel Revision
for rollout aplan
Roll out the recommendations | Implement the change Wheel Implementation
Measure, reinforce, and refine | Monitors, adapts, and reinforces the Wheel Monitoring,
the change changes Institutionalization
L . . ) Awareness
Definition of potential changes, risks, Young's Nine Stage '
Pre-change Assessment,
and problems Framework Resistance
) Awareness to the signs of a potential Young'’s Nine Stage
stimulus need for change Framework Need
Consideration |dentify the reasons for change Young’s Nine Stage Vision
Framework
) Define who, what, when and why Young'’s Nine Stage
Validate need change Framework Plan
. . o - Young's Nine Stage -
Preparation Define progress criteria and monitoring Framework Monitoring
) Identify the commitment necessary to | Young's Nine Stage .
Commit overcome resistance Framework Resistance

Do-check-act

Activate a guided process of change to

Young's Nine Stage

Communication,

norm to deliver unconscious results

Framework

keep the transition phase aligned Framework Monitoring
Results Build a continuous learning process Young’s Nine Stage Training
Framework
New normal Establish an embedded new behavioural | Young’s Nine Stage Institutionalization
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Summary

Background. Family physicians play a crucial role in healthcare
delivery systems worldwide. In Iran, the family physician program
has been introduced in only two provinces, with its expansion to
other regions currently stalled due to various challenges. This
study aims to identify the barriers and challenges hindering the
effective implementation of the family physician program in urban
areas of Iran.

Methods. This qualitative study utilized purposeful sampling to
select health system policymakers, senior administrators, and
physicians as participants. Data were collected through semi-
structured interviews with 32 participants until saturation was
reached. The data were analyzed using grounded theory, involv-
ing open, axial, and selective coding to identify key themes and
sub-themes.

Introduction

The family physician program stands as a globally
recognized cornerstone of healthcare systems [1]. The
World Health Organization (WHO) has emphasized
the pivotal role of implementing the family physician
program as a strategic imperative to enhance healthcare
service quality, foster equitable healthcare distribution,
and curtail costs [2]. Therefore, family physicians
bear the responsibility of furnishing comprehensive
and high-quality healthcare services to safeguard and
enhance individual, familial, and communal well-
being [3]. Moreover, evidential discourse underscores
the indispensability of this program in realizing universal
health coverage (UHC) [4, 5]. As a result more than 100
nations are affiliated with the World Organization of Family
Doctors (WONCA) and have embraced this paradigm. In
these countries, the family physician program, open to all
citizens, is delineated, and family physicians fulfil the
role of gatekeepers within the healthcare framework [6].

Results. The primary challenge in implementing the urban family
physician program was conflicting interests among stakeholders,
identified as the core category. Key contributing factors included
payment mechanism complexities, stewardship, structural issues,
financial constraints, and cultural elements. Specialist physi-
cians, in particular, resisted the program’s implementation, often
employing reverse referral as a coping strategy. These challenges
collectively hindered the nationwide rollout of the program.
Conclusions. Addressing the barriers to implementing urban
Sfamily physician policies requires a comprehensive reassessment
of stakeholder roles and a restructuring of the payment system.
Additionally, proactive efforts to resolve the complex contextual
challenges within the healthcare system are essential for the suc-
cessful implementation of these policies.

Considering the absolute benefits of family physician
programs, most nations would be motivated to establish
such initiative. Nevertheless, the rollout of the family
physician program has been a tapestry of accomplishments
and trials. Manca et al. underscored in the Canadian
context the pivotal attributes of comprehensive care,
preventive care, and care continuity engendered by this
program [7]. Meanwhile, Scler’s study spotlighted the
United States, where issues in payment systems and
conflicts of interest with insurers, alongside disparate
care quality and coverage among payer entities, emerged
as primary program challenges [8]. In other studies,
the most important challenges of the family physician
program were weak governance, financing and payment
system problems, weak referral system and cultural
considerations [9, 10].

Family physician program in Iran
In the Iranian context, after a comprehensive analysis of
diverse healthcare systems and a nuanced assessment of
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the Canadian and British family physician models, the
Ministry of Health and Medical Education (MoHME)
inaugurated a family physician program tailored for rural
regions in 2005 [11]. Subsequently, efforts were directed
toward extending this program to urban areas, with Fars
and Mazandaran provinces serving as pilot zones since
2012. However, despite a decade’s passage, this initiative
remains confined to a mere two out of the nation’s 31
provinces, a trajectory that fails to exhibit nationwide
proliferation [12]. Owing to the relative novelty of this
program within the country, empirical inquiry delving
into the predicaments and challenges of the urban family
physician program (UFPP) has been scant. Behzadifar
et al. uncovered persisting obstacles to the realization of
the family physician program’s positive health impact,
necessitating targeted measures to surmount these
impediments. Iranian health decision-makers and policy
architects are compelled to confront these challenges
head-on, harnessing all available capacities to surmount
them [13]. Mehrolhassani et al. have investigated the
challenges of implementing the urban family physician
program in Iran. The study’s findings revealed that the
most significant challenge in UFPP was the international
pressure and rush to implement the program without prior
infrastructure preparation. Also, the budget limitations and
diversity of insurance organizations and their interactions
with the health system have been among the most
important challenges in implementing the program [14].
In this study, the challenges and obstacles of urban family
physician implementation have been updated and the
relationship between the factors has been investigated
in a deeper way using the grounded theory method. A
new approach has been used to investigate obstacles
and challenges and categorize them into two causal and
contextual categories. Strategic recommendations for
policymakers and managers in Iran and similar contexts
have been presented lastly.

Methods

STUDY DESIGN

This research adopts a qualitative approach to delve into
the intricacies of challenges and issues pertaining to the
UFPP in Iran.

SETTING AND SAMPLING

The study was conducted within the premises of the
MoHME in Tehran, as well as Fars and Mazandaran
Universities of Medical Sciences, two provinces each
hosted the UFPP. The provincial healthcare network
encompassed both public and private hospitals,
community health centers, and health insurance
organizations. The participants for this study were
meticulously selected through purposive sampling.
This encompassed individuals possessing expertise or
research experience in the domain of family physician
practice, seasoned senior managers with a minimum of
five years in policymaking and family physician program
implementation, as well as urban family physicians.
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Additionally, a snowball sampling technique was
incorporated, originating from the initial interviewees, to
identify potential further participants. This recruitment
process persisted until data saturation was reached,
culminating in 32 interviewees (Tab. I.). The interviews
were conducted in person, with the lead author venturing
to Fars, Mazandaran, and Tehran provinces.

DATA COLLECTION

A topic guide, meticulously shaped by the literature review
and the insights of the research team, underpinned the data
collection process. This guide encompassed overarching
inquiries touching upon executive hurdles of the UFPP,
training and evaluation, referral systems, electronic
health records, financing, and payment systems. The
interview sessions were scheduled at times and locations
catering to the participants’ preferences. Each interview
was embarked upon with a preamble outlining the study
objectives and ensuring the confidentiality of responses.
Upon agreement, informed consent forms were obtained.
With participants’ consensus, the interview sessions were
recorded. Moreover, during these interviews, detailed
notes were compiled to facilitate probing questions and
recap the session’s main takeaways, aligning with the
principle of “member checking” [14]. On average, each
interview spanned about an hour. In instances where face-
to-face interviews were unfeasible, telephone interviews
were conducted with three participants.

DATA ANALYSIS

The initial two interviews and preliminary analyses
were a collaborative effort of researchers RM and
AA. After aligning on the interview methodology and
coding procedures, RM and AA continued with the
subsequent interviews. The data analysis was anchored
in the grounded theory approach, serving to unearth
the axial and causal relationships between the study’s
thematic components. RM, RS and SA transcribed
the interviews verbatim. Following a comprehensive
review of the transcripts, the researchers established
open codes, subsequently progressing to axial codes in
accordance with Strauss and Corbin’s framework [15].
Thereafter, selective coding was enacted, culminating
in the identification of the core category by discerning
logical and causal interconnections among themes
and sub-themes. The entire coding process and the
delineation of relationships were subject to collective
scrutiny and endorsement by all authors. The initial
manuscript framework was constructed by RM and AA,
and subsequently refined under the aegis of RS, SA and
MB. All authors reviewed and edited the manuscript and
approved the final version of the manuscript.

ETHICAL ISSUES/STATEMENT

This study was part of a PhD thesis supported by the
School of Health Management, Iran University of
Medical Sciences, Iran (IUMS/SHIMS-97-4-37-13765)
and received ethical sanction from the National
Institute for Ethics in Biomedical Research (Ethics
Code: IR.IUMS.REC.1397.920). Key ethical principles



R. MOHAMMADIBAKHSH ET AL.

Tab. I. Characteristics of the study participants.

s e - Experience
No |Position Organization City vears
1 Policy maker MoHME Tehran 28
2 Executive assistant to the deputy for curative affairs University of Medical Sciences Shiraz 22
3 | Executive assistant to the deputy for curative affairs University of Medical Sciences Mazandaran 28
4 | Executive director of the deputy for public health University of Medical Sciences Shiraz 14
5 | Executive director of the deputy for public health University of Medical Sciences Mazandaran 19
6 | Senior director of the health insurance organization University of Medical Sciences Shiraz 26
7 | Senior director of the health insurance organization University of Medical Sciences Mazandaran 20
8 | Senior manager of the family physician program University of Medical Sciences Mazandaran 16
9 | Executive assistant of the district health networks the district health networks Shiraz 20
10 %erggonrig,zﬁfﬁor of the Social Security Insurance University of Medical Sciences Sari 19
Senior manager the family physician program of ) ) o .
" the Social Seguritv Insurar:/cg grganizstiog Social Security Organization Shiraz 20
12 | Policy maker MoHME Tehran 27
13 | Professor of public health department MoHME Tehran 22
14 | Senior manager National institute for health research Tehran 28
15 | Associate professor of medical department University of Medical Sciences Tehran 12
Islamic Parliament R rch Center

16 | Researcher ’ aof ‘(c:healsljmiec éepejgﬁccof (Izrinte Tehran 5
17 | Director of family physician program MoHME Tehran 18
18 | Manager of the district health networks University of Medical Sciences Shiraz 11
19 | Specialist physician in the private sector University of Medical Sciences Shiraz 25
20 | Specialist physician in the private sector University of Medical Sciences Mazandaran 15
21 | Specialist physician in private sector University of Medical Sciences Shiraz 18
22 | Specialist physician in public sector University of Medical Sciences Mazandaran 22
23 | Specialist physician in public sector University of Medical Sciences Shiraz 21
24 | Family physician in private sector University of Medical Sciences Mazandaran 16
25 | Family physician in private sector University of Medical Sciences Shiraz 17
26 | Family physician in private sector University of Medical Sciences Mazandaran 20
27 | Family physician in private sector University of Medical Sciences Shiraz 17
28 | Family physician in public sector University of Medical Sciences Mazandaran 19
29 | Family physician in public sector University of Medical Sciences Shiraz 27
30 | Family physician in public sector University of Medical Sciences Mazandaran 17
31 | Family health expert in private sector University of Medical Sciences Shiraz 18
32 | Family health expert in public sector University of Medical Sciences Mazandaran 5

including obtaining informed and voluntary consent,
confidentiality of information shared, anonymity of
research participants and beneficence were considered.

Results

The participants boasted an average professional tenure
of 15 years, all marked by a minimum of five years’
engagement in policymaking, program implementation,
research, and field work within the family physician
domain (Tab. I).

In the initial stage of coding, a total of 1679 open-
source codes surfaced. Subsequent scrutiny, involving
a comparative analysis and the integration of analogous
codes, yielded a refined set of 483 codes—those directly
aligned with the research question. These distilled codes
were further grouped into categories, which in turn
amalgamated to forge sub-themes. This hierarchical

structuring culminated in the establishment of broader
thematic clusters. Four cardinal themes emerged and
their interrelation is illustrated in Figure 1.

Central to the emergent theory, Conflict of Interest
(COI), emerged as the fulcrum around which the study’s
narrative revolved. This core category profoundly
underscored its status as the principal impediment
obstructing the nationwide rollout of the UFPP.
Concomitantly, the referral and payment systems,
designated as the “causal factors”, significantly
contributed to fomenting COI. Simultaneously, the study
unveiled the pertinence of “Contextual factors” within
the healthcare ecosystem, namely stewardship, structural
dynamics, financial dynamics, and cultural elements, all
exerting their influence in challenging the execution of
reform initiatives like the UFPP.

The participants’ perspectives highlighted specific
strategies adopted by stakeholders to address UFPP
issues and mitigate COL. These strategies encompassed
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lobbying and a concept termed ‘reverse referral,”
collectively christened as coping strategies. Each theme
is elucidated as follows:

THEME 1 (CORE CATEGORY):
CONFLICT OF INTEREST

The insights gleaned from the interview data
unequivocally underscored how COI cast a substantial
pall over the comprehensive and nation-level deployment
of the UFPP. The participants’ narratives illuminated that
the lack of cohesive stewardship and the incongruence
in the objectives of two pivotal ministries, the Ministry
of Health and Medical Education and the Ministry of
Cooperatives, Labor and Social Welfare(MoCLSW),
intensified the COI predicament. The MoHME, entrusted
with the mantle of UFPP execution, was handicapped by
a dearth of authoritative clout to orchestrate the actions
of other stakeholders.

“An underlying challenge in implementing the UFPP is
the existence of conflicting interests due to the presence
of two ministries with differing orientations.By ignoring
the stewardship of the MoHME, the MoCLSW created
problems in the implementation process of the program
and implemented parallel programs such as the pilot
project of “Amin’s physician” in Gilan in 2013.”
(Participant 14)

A substantial hurdle lay in the dominant role of
physicians within Iran’s healthcare fabric. Their potent
positions held within the system were paradoxically
antagonistic to the UFPP’s implementation, potentially
curbing the excessive delivery of specialized care a
practice sustained by a fee-for-service (FFS) model.
Simultaneously, the dual roles donned by physicians
as both policymakers and implementers, straddling the
public and private spheres, exacerbated COI concerns.
“The intersection of physicians’ roles as policymakers
within the MoHME and the Supreme Council for Health
Insurance, coupled with their legislative positions within
the parliament, manifests overt conflicts of interest.”
(Participant 12)

THEME 2: CASUAL FACTOR; FEE-FOR-SERVICE
PAYMENT SYSTEM

This theme includes the triggering factor for the COIL The
healthcare system in Iran is dominated by the FFS payment
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mechanism especially at the secondary and tertiary health
care. Hence healthcare properties such as hospitals are paid
per service they provide. Even public hospitals, besides
the budget paid by government, charge per service they
provide, payable jointly by patients and the insurance
organizations/companies. The FES mechanism applies
to the individual payment level as well; physicians who
work in the public hospitals or clinics also receive the main
part of their revenue through fee-for-service mechanism.
Private sector hospitals and clinics are fully paid based
on FFS. Even pharmacies which are generally private, are
paid through the amount of medication they sell to patients.
Hence by establishing UFPP, with its inherent role of
gatekeeping, the referral of patients to the secondary and
tertiary level is regulated and this can affect the earnings at
both the property and individual levels.

“The intrinsic nature of the referral system inherently
breeds a conflict of interest, as it limits inadequate
referrals and induced demands.” (Participant 20)

“Our prevalent FFS payment mechanism inherently
generates this Conflict of Interest. The more patients
a doctor attends to within the FFS system, the greater
their earnings.” (Participants 18, 19).

THEME 3: CONTEXTUAL FACTORS

It was recognized that COI not only manifested but also
grew within the landscape of Iran’s healthcare system.
Vital contextual factors encompassing stewardship,
structural dynamics, financial considerations, and
cultural facets emerged as pivotal determinants
impacting UFPP implementation.

Stewardship

Stewardship, a foundational pillar of any healthcare
system, exerts a direct influence on other core functions,
namely resource provisioning and service delivery.
Within Iran’s healthcare ecosystem, the lack of evidence-
informed policy crafting, a top-down decision-making
paradigm, paucity of stakeholder participation in policy
formulation, lack of transparency and accountability,
and managerial instability collectively contribute to
policy faltering.

“Our policy-making oftentimes overlooks historical
experiences and fails to engage key stakeholders in
UFPP formulation... For the UFPP one day the president

( ) 4 N\

Fig. 1. Theoretical framework of the reasons for Non-expansion of UFPP in the country.
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asked the [ MoHME] minister to establish it within one
vear, and one year later the minister formally opened
the UFPP in Shiraz while no negotiation had been made
with the key stakeholders like specialist doctors, general
doctors, insurance organizations and companies,
pharmacies and drug industries, etc. Even people were
not aware of such program and the program was not
promoted in public” (Participants 11, 15).

Structural dynamics

The bedrock for policy implementation rests in the
establishment of requisite structural foundations. Within
Iran’s healthcare landscape, deficits in human resources,
particularly a scarcity of General Practitioners (GPs) and
specialists — a pivotal prerequisite for UFPP execution
— loom large. Moreover, inadequacies in healthcare
network development, alack of interconnectivity between
primary, secondary, and tertiary tiers of healthcare
delivery, a frail primary healthcare infrastructure, and
dearth of electronic health records and clinical guidelines
surfaced as recurrent concerns.

“Our electronic infrastructure remains ill-equipped for
the UFPP and referral system implementation; we have
various electronic features within our healthcare system
working unconnected and incompatible with each
other ... and the absence of adequate family physicians
compounds this deficiency.” (Participants 20, 27).

Financial dynamics

In the realm of financial considerations, uncertainty
surrounding sustainable resources emerged as a foremost
obstacletarnishing UFPPimplementation. Theinefficiencies
and inadequacies besetting insurance organizations, owing
to a fragmented health insurance apparatus and an absence
of fund pooling, exacerbated the situation. Furthermore,
the convergence of UFPP implementation with prevailing
political and economic sanctions in Iran cast further
shadows on the program’s progress.

“Within 2-3 years post UFPP launch, allocated
financial resources were slashed by half, diverted to
non-UFPP endeavors... So since 2012 no minister at
the MoHME would risk applying a nationwide UFPP. It
would be a big risk for them endangering their credits”
(Participants 4, 7).

Cultural elements

Foremost among the UFPP’s predicaments was the
absence of adequate education and a suitable cultural
milieu predating its rollout. The pervasive trend towards
overspecialization in Iran exacerbated resistance towards
prevention-focused initiatives.

“Our approach has sorely lacked culture-building.
Patients used to take an appointment from a specialist
doctor for a simple headache. Everyone likes bypassing
GPs.” (Participants 12, 26).

THEME 4: COPING STRATEGIES

The existence of COI, coupled with causal and contextual
health system factors within the UFPP’s implementation,

elicited negative responses from stakeholders, termed
“coping strategies,” targeted to shut down or game the
UFPP, including lobbying and reverse referrals.

Resistance against UFPP implementation

Originally rooted in the endeavor to sway legislative
votes, the concept of lobbying has permeated the UFPP
landscape. Some stakeholders, through members of
parliament,, were engaged prior to, during, or following
parliament’s decision-making sessions, in order to
cancel or postpone the expansion of UFPP to the rest of
the country.

“The UFPP targets the legitimate xand illicit interests
of numerous stakeholders; they impede the UFPP and
safeguard their personal interests. The parliament has been
influenced a lot by such stakeholders” (Participant 12).

Reverse Referrals

A few years after implementation of the UFPP in Shiraz,
due to huge resistance against the referral mechanism
among specialist doctors and patients, the government
allowed the UFPP run with optional referrals. Through
such initiative patients can refer directly to specialist
physician with no order from a family physician, while
a referral through a family physician route would
benefit the specialist doctors by a higher FFS payable
by insurance organizations. This framework incentivizes
specialists to redirect patients to family physicians for
referral tickets, even if patients initiate contact directly
with specialists. Such dysfunctional consequence
increases the cost of running the UFPP.

“In the UFPP, substantial incentives lure specialists to
refer patients back and forth, favouring the insidious
phenomenon of ‘reverse referrals’. By such behaviour
government and payers would incur a higher financial
burden.” (Participant 4).

Discussion

Efforts to enhance health system performance through
policy interventions must inherently grapple with the
intricate challenges of implementation [16]. Despite Iran’s
accentuation on UFPP within its upper-ier health policies,
the program’s nationwide deployment has been confined
solely to the provinces of Fars and Mazandaran, with its
broader realization quashed. The study’s core category
underscores the pivotal role of COI as the fundamental
obstacle impairing nationwide UFPP implementation.
The COI originates from intricacies within the payment
system. With FFS as the dominant payment mechanism,
the family physician, acting as a gatekeeper within the
referral system, curtails patient access to hospitals and
specialists and such gauging role would affect volume
of patients refer to the secondary level of care and so the
earning at this level. For a better understanding of the
potential effect of establishing UFPP on patients access
to the secondary care and the resulted revenue for care
providers we should remind that Iran’s urban population
have not ever needed a referral order and they could access
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specialist care in public and private sector. Furthermore,
data on secondary care in Iran show a huge rate of
inappropriate services, including inappropriate hospital
admissions, inappropriate diagnostic services [17],
and even inappropriate interventions, such as invasive
procedures [18] that induced to patients [19], especially
due to asymmetric information between patients and
healthcare providers [20].

Hence introduction of a gatekeeping role could affect
earnings in the secondary care level with a dominant
FFS payment mechanism [21]. Hence, although FFS
mechanisms for the secondary care may improve access
to healthcare services [22], it can result in COI against
preventive mechanisms and gatekeeping policies such
as family physician programs. Current evidence is
in consistent with this conclusion [23]. Alternatives
such as reforming payment systems, amalgamating
methodologies, and implementing pay-for-performance
(P4P) initiatives can steer healthcare professionals’
conduct [24, 25].

Besides the payment mechanism, the family physician
program’s tribulations unfold against the backdrop
of contextual factors within the healthcare system,
encompassing stewardship, structural, financial, and
cultural complexities. The top-down implementation
of healthcare policies has a long history in Iran’s health
system [26], and the UFPP was no exception to this rule.
The implementation was ordered directly from Iran’s
president to the minister, with a strict deadline [27].
While this approach may prove effective for small-scale
interventions [28], establishing a UFPP with substantial
and influential stakeholders, including public and
private sector physicians, hospitals, and pharmaceutical
industries, would pose significant challenges [29]. The
global experience around successful implementation of
family physician programs also supports gradual and
bottom-up or clear and agreed processes among the key
stakeholders [30]. Stakeholder engagement, recognized
as pivotal, should underpin policy development from
formulation to evaluation, particularly as stakeholders
hold the power to influence policy outcomes [31-33].
Lack of technical infrastructure such as electronic records,
which is a chronic problem in Iran’s health system [34]
and shortage of trained family physicians [13] also
were among structural barriers that halted to expansion
of the UFPP. Evidence also suggests that without a
comprehensive electronic medical record system and
e-referrals, which interconnects all levels of care, family
physician programmes will be challenged [35].

Iran’s UFPP was also challenged by lack of financial
support which is one of the essential pre-requisites of
any family physician policy in the world [10].
Lastbutnot the least, the governmen in Iran did not consider
role of public and their culture in the implementation of
the UFPP. The public’s interest in specialized care and
bypassing GPs which is a general trend in most Iranian
urban population [36], as well as insurance companies’
coverage even on non-referred consultations and
procedures, meant that UFPP would face low adherence by
people. Suchresistance caused the MoHME step back from
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compulsory referrals to optional referrals so that patients
could bypass the GP if they preferred to do so. Political,
social, and economic elements, alongside national and
cross-sectoral determinants, exert substantial influence on
referral system execution [37]. International experience
over the establishment of family physicians also shows
that government should work on cultural aspects of care
and behaviour of people towards promotion of preventive
care rather than treatment car [38, 39]. Cultivating trust
in family physicians through robust education and media
campaigns are essential strategies [40, 41]. Overall, as a
result of different sources of conflicting interests, Iran’s
UFPP was challenged seriously, and various stakeholders
showed their resistance against its establishment. The
blurred border of public and private organizations in
Iran’s health system also reinforced the resistance against
the establishment and expansion of the UFPP. Such
resistance is caused by dual engagement of stakeholders,
including specialized physicians, in the public and private
sectors [42]. However, where the UFPP is established,
such as the Fars Province, the policy was gamed through
the “reverse referral” phenomenon which would increase
the operational cost of UFPP and threaten the cost-
effectiveness of the policy [43, 44].

Conclusions

Successful implementation of preventive medicine
policies, such as family physicians programs hinges on a
comprehensive re-evaluation of mechanisms, particularly
addressing the COI barrier via payment system reform.
FFS payment systems in secondary care can cause COI
against preventive initiatives and gatekeeping policies.
Strengthening infrastructures, assuring financial resources,
integrating stakeholder perspectives, and meticulous
monitoring are paramount. Robust commitment from
governmental and parliamentary bodies, alongside
transparent regulations and stringent oversight, are
prerequisites for successful reform implementation.

Key messages

I. IMPLICATIONS FOR POLICY-MAKERS

Establishing preventive and gatekeeping policies such as
family physician programs can trigger conflict of interests
for those earn from healthcare market.

Fee-for-service payment mechanism for reimbursing
secondary care within public sector can cause conflict of
interest against preventive care policies.

Establishing family physician programs need a
comprehensive understanding of the main stakeholders’
interests and powers and conducting necessary
negotiations with them.

2. IMPLICATIONS FOR PUBLIC

By conducting this study we tried to help policymakers
for better establishment of health care reforms, especially
preventive programs. Programs such as family physician,
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when established without sufficient initiations and
consideration of stakeholders, can cause resistance which
will result in waste of resources for governments and the
public. Governments and policymakers should define
payment systems that are not contrary to the interests
of those working in the health care system, including
healthcare providers and the related industries such as
pharmaceutical companies. People should be considered
by policymakers when a policy is going to be established
and their concerns should be addressed.
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Background. “Ensuring uninterrupted and free access to health
services highlights the critical need for sustainable health financ-
ing. Given that tax revenues are essential for achieving universal
health coverage, this study, conducted in 2024, aims to identify
strategies for generating sustainable financial resources through
taxation.

Methods. This qualitative study gathered data through in-depth,
semi-structured interviews with 10 experts. Participant selection
continued until data saturation was achieved, using purposeful
and snowball sampling to ensure maximum diversity. Thematic
analysis was employed for data analysis, using Atlas.ti software
(version 8).

Findings. The study identified strategies for generating tax-based
sustainable financial resources across five main topics: transpor-
tation, services, production, individuals, and 11 subtopics. These
subtopics include traffic control schemes, highway and road tolls,

Introduction

One of the key objectives of any health system is to
provide appropriate financial mechanisms to support
households in accessing health services [1]. As a
result, the importance of sustainable health financing
is emphasized to ensure uninterrupted and worry-free
access to these services [2]. Sustainable health financing
refers to a government’s ability to meet the financial
needs of the health sector and ensure the timely provision
of resources to achieve the health system’s goals without
compromising the government’s financial stability [3].

The general challenges related to sustaining health
system financing include the rising costs of healthcare
services driven by factors such as technological
advancements, demographic changes, and increasing
consumer expectations. Additionally, governments
often face difficulties in generating sufficient financial
resources to meet the health system’s commitments [4].
According to the World Health Organization, a health
system is financially sustainable if it can maintain
a continuous balance between its commitments to
stakeholders and the financial resources available to
meet those commitments [5]. In Iran, Article 10 of the

taxes on urban and intercity transportation systems, fines for traf-
fic violations and vehicle inspection deficiencies, equipment and
device imports, corporate sales and revenue, health-damaging
products, environmental pollutants, industrial production and
petroleum products, businesses and occupations, and long-term
exit or migration taxes for health professionals.

Conclusions. Implementing tax policies on the identified items
requires strong political support, fostering a shared under-
standing among stakeholders at various levels of policy-making
and implementation, and aligning executive program designs
with existing infrastructure. Enhancing regulatory systems and
increasing transparency in resource allocation are also essen-
tial to improving the implementation of health-related tax poli-
cies. Further research should carefully examine the economic and
social side effects of these taxes on different sectors of society.

General Health Policies highlights the importance of
sustainable financing [6], and recent resource shortages
in the health system have further underscored the need to
focus on sustainability [5].

There are various methods for financing a health
system, including general taxation, national and social
health insurance, private or voluntary health insurance,
out-of-pocket payments, external aid, and charitable
contributions [7]. In many OECD countries and nations
with national health systems (NHS), financing heavily
relies on income-based tax revenues [8]. The primary
advantage of tax-based financing is its sustainability and
the broad participation of all members of society, regardless
of their health status, facilitating risk pooling and sharing
across the population. This approach also mitigates issues
such as adverse selection and risk selection, which are
common in other financing systems [9].

Studies have shown that tax revenues are one of
the key determinants in advancing toward universal
health coverage [10]. For example, a study by
Tangcharoensathien et al. (2020) demonstrated that
government health expenditures, strong political
commitment, and the prioritization of a tax-funded
medical welfare scheme were crucial to achieving
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universal health coverage in Thailand [11]. Similarly,
Javadinasab et al. found that various methods exist for
sustainably financing health promotion services. These
methods include indirect taxes on goods, taxes on health-
related behaviors such as tobacco, alcohol, and gambling,
leveraging the capacity of social insurance funds in
Germany and Turkey, and relying on government budgets
in all the studied countries. According to their findings,
the choice of financing method or a combination thereof
depends on the political, social, and cultural structure of
each country [12].

However, an important consideration when financing
health services through taxation is that the use of these
resources—and their allocation to the health system—
must pass through the filter of political decisions.
Governments and politicians must decide, within the
political decision-making process, whether tax revenues
should be allocated to health, education, defense, or
infrastructure [8]. Therefore, conducting a study to
identify tax-based sustainable financing strategies and
examining each of these strategies is essential to support
policymakers in making informed political decisions in
this area.

A review of the existing literature reveals that most studies
on sustainable financing strategies have focused on health
insurance or specific areas of health services, with the
majority conducted outside Iran. While some of these
studies mention sustainable financing methods, including
tax-based approaches, no comprehensive study has
focused specifically on taxation. Moreover, the selection
of the best strategies for creating tax-based sustainable
financial resources is influenced by the political, social,
and cultural context of each country. Given Iran’s specific
circumstances — such as the impact of comprehensive
sanctions on the domestic economy, resulting in economic
instability, and the emergence of the concept of a resilient
economy in response to these sanctions — identifying
tax-based sustainable financing strategies could play a
critical role in building financial capacity. In light of this,
the present study was conducted to identify tax-based
sustainable financing strategies for Iran’s health system.

Methods

In this study, expert interviews were conducted to
identify methods for creating tax-based sustainable
financial resources. This qualitative research, conducted
in 2024, followed an inductive approach, moving from
the micro-level to the macro-level [13]. The study was
grounded in the principles of phenomenology, which
focuses on understanding individuals’ experiences,
perceptions, and feelings regarding the phenomenon or
subject under investigation [14].

A total of 10 participants were interviewed, including
managers and policymakers from the Ministry of Health,
hospital managers, and faculty members and researchers
in health services management, health policy, and health
economics from medical universities across the country.
Participants were selected based on their expertise and

E443

STRATEGIES OF HEALTH POLICY AND TAX-BASED SUSTAINABLE FINANCIAL RESOURC

experience in the subject matter. The inclusion criteria
required at least three years of experience in their current
position, a willingness to participate, relevant education
or experience related to the subject, decision-making or
policymaking experience in the field, and a record of
producing scientific articles, books, or research related
to the study topic.

The majority of participants were male (60%), held
Ph.D. or postdoctoral degrees (80%), and 40% were
faculty members. Half of the participants had 20 to 30
years of work experience, with degrees in health services
management, health economics, general economics, and
health and public policy.

Data collection was carried out through semi-structured
interviews, a common qualitative data collection method
due to its flexibility and depth [15]. The interview guide
included questions on financing methods in the country’s
health system and served as a tool to structure the
conversation while allowing the interviewer to explore
topics in various ways. The guide was developed based
on existing literature and expert feedback.

As is typical in qualitative research, the exact sample size
was not predetermined, and sampling continued until
data saturation was reached. Sampling was purposive
and snowball-based, focusing on individuals with the
most relevant knowledge on the topic. The number of
interview sessions and participants was determined at
the discretion of the research team.

The average interview duration was 45 minutes, with
a range of 20 to 70 minutes. To ensure participant
comfort and maintain focus and efficiency, flexibility
was provided in scheduling interviews. For participants
unable to attend face-to-face interviews due to time
constraints or distance, telephone or virtual interviews
were used as acceptable alternatives [16].

For data analysis, thematic analysis was employed.
Using an inductive approach, the researchers first
familiarized themselves with the range and diversity of
the content. They identified key concepts and themes and
developed a thematic framework based on these insights.
All interviews were reviewed according to this thematic
framework, organized under appropriate thematic
categories, and compared for concepts, contradictions,
experiences, and existing research. Patterns and
relationships were then inferred from the findings. As
a result, the methods, components, and dimensions for
creating tax-based sustainable financial resources in
Iran’s health system were extracted from the interview
texts and categorized under relevant themes. Atlas.ti
version 8 software was used for this analysis.

In qualitative research, terms such as Credibility,
Dependability, Conformability, and Transferability
are used in place of traditional concepts like validity
and reliability [17]. To enhance the credibility and
transferability of the findings, researchers took several
measures, including conducting pilot interviews,
maintaining long-term engagement with the research
environment, increasing the diversity of the sample,
staying continuously engaged with the data, allowing
sufficient time for interviews, gathering extensive
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information and evidence, and reviewing interviews
multiple times.

Before conducting the interviews, a participant
information form was sent via email or fax to inform
participants about the study. At the start of the interviews,
held at the participants’ workplaces, the researchers
provided explanations about the study’s objectives and
assured the confidentiality of the information. Informed
consent was obtained from all participants. With their
consent, the interviews were recorded, and note-taking
was also employed during the sessions.

Findings

The aim of this study was to identify strategies for
creating sustainable tax-based financial resources. The
experts’ opinions were categorized into five Topics,
which are summarized below (Tab. I):

TRANSPORTATION

Traffic Schemes and Odd-Even Day Plans

All participants in the study agreed that a portion of the
revenue generated from traffic schemes and odd-even
day plans should be allocated to the health system. These
schemes, implemented to reduce pollution in Tehran, aim
to improve public health by limiting vehicle emissions.
Therefore, it is essential that part of the revenue be
directed toward the health sector, which is responsible
for maintaining and promoting public health.

“This scheme aims to prevent air pollution and
consequently protect individuals’ health, so a percentage
of this revenue should be injected into the health system.”
(P3).

Tolls for Highways and Roads

Traffic accidents are the leading cause of death in the
country and result in numerous fatalities and serious,
sometimes lifelong injuries each year. These accidents
impose significant costs on the health system, especially
emergency services and hospitals. To mitigate the
financial burden on the health sector due to traffic
accidents, all interview participants agreed that a

percentage of tolls collected from highways and roads
should be allocated to the health system.

“According to the sixth item of the 2024 budget, a
percentage should be allocated to the health system from
the road maintenance fund.” (P 4).

Tolls for Urban and Road Transport Systems

Aging urban transport fleets are a significant source of air
pollution in large cities, contributing to a range of health
problems, both short- and long-term, and increasing
healthcare costs. Most interview participants suggested
that municipalities should be required to pay taxes to
compensate for the damage caused by pollution from
outdated transportation fleets. However, one participant
disagreed with the idea of imposing such taxes, citing
potential conflicts between municipalities and the health
system.

“I’m not very supportive because it creates significant
challenges between municipalities and the health
system.” (P 8).

Fines for Traffic Violations and Lack of Vehicle
Inspection

Certain traffic violations are enforced to protect people’s
lives and health, while vehicle inspections are required to
ensure that vehicles function properly, reducing emissions
and the risk of accidents due to technical failures. Given
that these regulations are meant to safeguard public
health and safety, all interview participants agreed that a
significant portion of the revenue from these fines should
be allocated to the health system. Many participants
noted that current third-party vehicle insurance amounts
are insufficient to cover the true costs of health-related
issues caused by traffic accidents.

“Traffic fines are imposed to protect individuals’ health,
and vehicles without inspection are inherently unsafe
and harmful.” (P 2).

SERVICE SECTOR

Importing Equipment and Machinery

Most participants expressed opposition to taxing imports
of equipment and machinery, citing concerns about the
potential negative impact on production. However, some

Tab. I. Strategies for Creating Sustainable Tax-Based Financial Resources.

Main Theme Topics Subtopics
Traffic schemes and odd-even day plans
) Tolls for Highways and Roads
Transportation ghway

Tolls for Urban and Road Transport Systems

Fines for Traffic Violations and Lack of Vehicle Inspection

Strategies for Creating

- Service Sector
Sustainable Tax-Based

Importing Equipment and Machinery

Sales and Revenue of Companies and Institutions

Financial Resources
Production Sector

Products and Goods Harmful to Health

Environmental Pollutants

Industrial Factory Productions and Petroleum Products

Individual Sector

Businesses and Enterprises

Long-Term Exit Fees or Migration of Health Specialists




suggested that only imports of equipment that harm
the health system should be taxed for the benefit of the
health sector. A minority believed that taxes should be
applied to all imported equipment.

“Taxes on industrial machinery and equipment should
be collected from the importer before installation and
from the employer during operation.” (P 9).

Sales and Revenue of Companies and Institutions

The topic of taxing the sales and revenue of companies
and institutions for the health system was also discussed.
Three perspectives emerged from the interviews: the
first supported taxing high-revenue companies, the
second proposed taxing companies and institutions
that are harmful to health, and the third suggested
taxing all companies specifically for the benefit of the
health system. Since both public and private companies
generate tax revenue, participants reasoned that they
could serve as an important source of financial resources
for the health sector.

“Tax should be levied on the net profit of companies.
Even if a company’s product has negative externalities,
a higher tax should be imposed. Therefore, the criteria
for determining companies and the amount of tax should
also be based on the harm caused and the extent of the
damage.” (P 6).

PRODUCTION SECTOR

Products and Goods Harmful to Health

All interview participants agreed that taxes should be
imposed on products harmful to health, such as cigarettes
and tobacco, and the revenue should be allocated to the
health system. Given that these products are major risk
factors for diseases like lung cancer, bladder cancer,
and cardiovascular conditions, which place a substantial
financial burden on the health sector, it is essential for
the tax revenue from such products to help offset these
expenses. Additionally, many interviewees suggested
that harmful food items, such as sugary drinks and
unhealthy fats, should also be subject to similar taxes.
“Taxes should be collected from both the producers
and consumers of all harmful products and goods. The
current value-added tax system is not effective, as it
merely increases prices.” (P 3)

“Harmful products should be identified, especially food
items, and taxes should be imposed based on the external
effects of each. Taxes should be levied on both producers
and consumers, with an additional 10% on the value-
added tax.” (P 4).

“Harmful products fall into two categories: 1) those that
harm only the individual consumer, like sugary drinks,
where taxes should be imposed on the producer; and
2) those that harm others as well, like cigarettes, where
taxes should be levied on both the producer and the
consumer.” (P 7).

Additionally, Participant 10 highlighted that the issue of
taxing harmful products should be considered during the
process of issuing production and health licenses.
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Environmental Pollutants

Environmental pollutants have been increasing and pose
a significant threat to public health, with both direct
and indirect impacts. All interviewees agreed that taxes
should be imposed on environmental pollutants due to
their harmful effects on public health, which lead to
higher costs for the health system.

“Why is all the revenue from pollutants deposited into
municipal and environmental accounts? What about the
health system?” (P 2).

“Pollutants should be identified and categorized, and
taxes should be imposed according to the severity of
their impact on health, with the revenue being allocated
to the health system.” (P 4).

Industrial Factory Productions and Petroleum Products

All interviewees agreed that taxes should be imposed
on industrial factory productions to benefit the health
system. They also noted that the current 10% value-
added tax dedicated to the health sector is insufficient
and should be revised. Some participants suggested
expanding the list of taxable items to include new
products.

“A higher percentage should be collected compared
to the past, and new products should be added to the
existing list.” (P 6).

Additionally, some participants believed that the criteria
for taxing manufacturing factories should be based on the
harm caused by their products or the level of pollution
emitted by these factories.

INDIVIDUAL SECTOR

Businesses and Enterprises

All participants agreed that taxes should be imposed on
businesses and enterprises, both within and outside the
health sector.

“Taxes should be earmarked; otherwise, it is challenging
to mandate every business to pay taxes specifically for
health purposes. However, if taxes are not earmarked,
the government could allocate a portion of the total
taxes collected from businesses to the health sector”.
Some interviewees suggested that taxes should be
collected only from high-income businesses, while
others proposed a progressive tax system, where the
tax rate increases with higher income, considering this
approach fairer.

Long-Term Exit Fees or Migration of Health Specialists

The majority of interviewees supported taxing long-
term exit or migration fees for health professionals
leaving the country. Given the trend of migration among
healthcare professionals, this approach could help cover
their educational costs and potentially deter them from
leaving.

“When someone has been educated in the country and
wants to leave, they have imposed costs on the country’s
educational system. Therefore, they should pay a
portion of the free education costs. The main problem is
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identifying individuals planning long-term departure.”
(P 3).

One interviewee disagreed with taxing permanent
migration of specialists, citing high implementation
costs as a major obstacle.

“In my opinion, due to the very high administrative
costs, it is not feasible.” (P 5).

Discussion

One key finding from the interviews is the identification
of the transportation sector as a viable method for
generating sustainable tax-based financial resources. This
includes strategies such as implementing traffic plans,
odd-even traffic schemes, tolls on highways and roads,
fees for outdated urban and road transportation fleets,
traffic fines, and penalties for lack of vehicle technical
inspections. Similarly, Javadinasab et al. [12] suggest
levying pollution charges in cities with populations over
one million to address environmental pollution, support
public transportation development, and contribute to
the financial sustainability of Iran’s health system.
Another study also proposes increasing taxes on airline
tickets as a potential strategy for generating financial
resources [18]. To achieve financial sustainability, it
is crucial to ensure that health-related revenues from
transportation fees and fines are collected efficiently and
systematically.

Regarding the “services sector,” the interviewees
identified methods such as “taxes on imports of
equipment and devices” and “taxes on the sales and
revenues of companies and institutions” as promising
for creating sustainable tax-based financial resources.
Tadaion and Moradi [18] and Javadinasab et al. [12]
have similarly suggested higher value-added taxes as
a sustainable financing strategy for Iran’s insurance
system. For example, the government of Ghana funded
part of its national health insurance by increasing
the value-added tax by 2.5% [19]. Another proposed
strategy includes taxing foreign currency transactions
to generate sustainable financial resources for the
health sector [18].

In comparison, health systems in some OECD countries
and nations with national health systems rely heavily
on income-based tax revenues. In contrast, developing
and low-income countries often depend more on
consumption-based tax revenues, resulting in lower
overall tax revenue [8]. Therefore, it is recommended
that Iranian policymakers, particularly in the health
sector, work to enhance the infrastructure necessary
for implementing income-based taxes and ensure that a
portion of these revenues is allocated to the health system.
The study reveals that the “production sector” is a
promising strategy for enhancing the sustainability
of financial resources in the health system. This
sector includes taxing health-damaging products
and goods, environmental pollutants, industrial
manufacturing, and petroleum products. The World
Health Organization supports taxing harmful products

like tobacco, cigarettes, and alcoholic beverages as
effective strategies [8]. Tadaion, Moradi, Mosaddegh
Rad, and colleagues have also proposed taxes
on harmful goods and environmentally polluting
industries as sustainable financing strategies for Iran’s
health insurance system [18, 20]. The government of
Ghana partially funded its national health insurance
by increasing taxes on health-damaging products [21].
Similarly, Javadinasab et al. suggested taxing
unhealthy foods and sugary drinks, with revenues
allocated to health services, and imposing a pollution
fee on oil refineries and petrochemical units as
strategies for sustainable financial resources in Iran’s
health system [12].

Taxing unhealthy foods and sugary drinks has been
shown to be a successful method for financing health
promotion services, promoting behavioral change,
and generating sustainable resources. Wu et al. (2020)
demonstrated that increasing cigarette taxes led to
approximately 1.5 million men quitting smoking, with the
highest cessation rates among low-income groups, and a
long-term reduction in mortality from tobacco-related
diseases [22]. Goodchild et al. found that raising the
price of cigarettes by one dollar in 181 countries helped
prevent mortality, supported sustainable development
goals, and could enhance the health system’s financial
capacity [23]. Given that cigarette prices in Iran are
still below the global average, the tax policy on these
products remains underdeveloped. Thus, taxes on health-
harmful products are highly recommended due to their
dual benefits of improving public health and increasing
revenue.

In the “individuals” sector, experts identified businesses
and long-term exit taxes or emigration of specialized
healthcare personnel as viable methods for generating
tax-based financial resources. Oketch et al. (2013)
also highlighted exit taxes as an alternative sustainable
financing mechanism for public healthcare in
Kenya [24]. Implementing such taxes requires cultural
sensitiity and overcoming societal resistance through
public education on the benefits of these tax allocations
for overall well-being and health. This strategy
necessitates careful planning and policy development to
ensure its success.

conclusions

This study identifies various tax-based strategies across
the transportation, services, production, and individual
sectors for supporting the health sector. Implementing
these policies necessitates strong political backing, a
cohesive understanding among stakeholders at all levels
of policymaking and execution, and alignment with
existing infrastructure.

Given potential public resistance to some proposed
taxes, it is advisable for governments to concurrently
develop educational and promotional programs to
enhance public understanding and acceptance of these
policies. To improve the effectiveness of health-related
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tax policies, there is a need to strengthen monitoring
systems and ensure transparency in the allocation of
resources. Additionally, future research should examine
the economic and social impacts of these tax strategies
on different sectors of society to ensure comprehensive
evaluation and adaptation.
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Summary

Background. Equity in health service delivery ensures that
resources are distributed based on need, minimizing barriers to
access and reducing health disparities. Hospital beds are a criti-
cal healthcare resource, essential for providing timely and effec-
tive medical care. This study aims to evaluate the equity in the
distribution of hospital beds in Lorestan Province, western Iran,
using the Gini coefficient and Lorenz curve as analytical tools.
Methods. Data on the number of hospital beds and population
statistics for each city in Lorestan were collected from the Lorestan
University of Medical Sciences and the Statistical Center of Iran.
The equity of hospital bed distribution was assessed using the
Gini coefficient and Lorenz curve, with analyses conducted using
R statistical software.

Results. Lorestan Province, with a population of 1,678,873, has

Introduction

Equity in access to health services ensures that all
individuals, regardless of their socioeconomic status,
geographic location, gender, or ethnicity, have the
opportunity to obtain the healthcare they need [1].
Equity in health service delivery means that resources
are distributed based on need, and barriers to accessing
these services are minimized [2]. Universal Health
Coverage (UHC) aims to ensure that all people receive
the health services they need without suffering financial
hardship. By ensuring that vulnerable and marginalized
populations have access to health services, equity
reduces health disparities and improves overall health
outcomes [3]. Equitable access to healthcare leads to
early detection and treatment of diseases, reducing
morbidity and mortality rates. Equity in health services
fosters social cohesion and equity, contributing to societal
well-being and stability [4]. Healthier populations are
more productive and contribute more effectively to
the economy. Equitable health systems thus support
economic growth and development [5].

Hospital beds are a critical resource in healthcare
systems. They are essential for providing inpatient
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significant disparities in hospital bed distribution. The Gini coef-
ficient for hospital beds was 0.27, indicating moderate inequality.
The Lorenz curve showed a substantial deviation from the equity
line, highlighting the imbalance. Khorramabad and Aligudarz
exhibited the highest inequality, while Rumeshkan, Kuhdasht, and
Poldokhtar had more equitable distributions.

Conclusions. The study reveals notable inequities in hospital
bed distribution in Lorestan Province, emphasizing the need
for targeted policy interventions. Strategic resource allocation,
infrastructure development, and policy reforms are essential to
enhance healthcare equity. Continuous monitoring and consid-
eration of additional healthcare resources and socioeconomic
Jactors are recommended for comprehensive future assessments.

care, which includes not only routine medical and
surgical care but also intensive care for severe illnesses
and conditions [6]. Adequate availability of hospital
beds ensures that patients can receive timely medical
intervention, which is crucial for effective treatment and
recovery. Access to hospital beds is linked to the quality
of care provided. Overcrowded hospitals can lead to
suboptimal care and increased risk of infections and
other complications [7]. Proper allocation of hospital
beds impacts patient outcomes positively by ensuring
that individuals receive the necessary care without
delays. This is particularly vital in emergencies and
for critical care patients [8]. Adequate hospital bed
availability supports public health efforts, especially
during pandemics or health crises, by providing the
infrastructure needed to handle sudden increases in
patient volume. Efficient use of hospital beds can reduce
healthcare costs by minimizing unnecessary admissions
and optimizing resource utilization [9].

Equitable distribution of hospital beds means ensuring
that all regions, especially underserved and rural areas,
have sufficient beds to meet the healthcare needs of their
populations [10]. It involves considering factors such
as population density, disease burden, and geographical
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challenges. Equitable distribution of hospital beds ensures
that all individuals, regardless of location, have access to
necessary inpatient care [11]. This reduces geographic
disparities in health outcomes and optimizes the use
of healthcare resources, preventing the overloading
of some hospitals while others remain underutilized.
It contributes to health equity by addressing the needs
of marginalized and vulnerable populations who might
otherwise face barriers to accessing inpatient care [12].
It also supports the efficiency of the healthcare system
by allocating resources based on need and demand,
thereby improving overall system performance.
Additionally, equitable distribution positively impacts
community health by ensuring that local populations
have access to essential healthcare services, which is
crucial for community-wide disease prevention and
management [13]. Equitable distribution of hospital
beds is essential for achieving UHC, improving patient
outcomes, and ensuring the efficient functioning of the
healthcare system. It plays a significant role in reducing
health inequalities and enhancing the general health and
well-being of the population [14].

The aim of this study is to evaluate the equity in the
distribution of hospital beds in Lorestan Province,
located in western Iran. Despite the recognized
importance of equitable distribution of hospital beds,
many regions, particularly in low- and middle-income
countries, continue to face significant disparities. This is
often due to a lack of comprehensive data and analysis
that can guide effective resource allocation [15].
This study seeks to fill this gap by providing a
detailed regional analysis of hospital bed distribution,
highlighting areas of inequity and potential areas for
improvement. For policymakers and decision-makers,
this study offers critical insights into the current state
of hospital bed allocation in Lorestan Province. By
identifying disparities and highlighting underserved
areas, this research provides a foundation for informed
decision-making aimed at enhancing healthcare equity.
The findings can guide the development of targeted
interventions and resource allocation strategies that
ensure all residents have adequate access to inpatient
care. Furthermore, this study contributes to the broader
discourse on UHC by emphasizing the necessity of
equitable resource distribution as a cornerstone of health
equity. Policymakers can use the insights gained from
this analysis to support initiatives aimed at reducing
health disparities, improving patient outcomes, and
achieving UHC goals. The study’s evidence-based
recommendations can inform strategic planning and
policy formulation, ultimately fostering a more equitable
and efficient healthcare system in Lorestan and similar
regions.

Methods

LORESTAN PROVINCE

Lorestan is a province located in the western part of
Iran. It is characterized by its mountainous terrain. The

capital city of Lorestan is Khorramabad. As of the latest
administrative divisions, Lorestan province comprises
11 counties. Each of these counties includes several
cities and rural districts. Figure 1 shows the location of
Lorestan Province in western Iran. The geographical
location of Lorestan Province is shown in Figure 1.

DATA COLLECTION

In Lorestan province, Lorestan University of Medical
Sciences (LUMS) is responsible for providing health
services, including the establishment of hospitals.
All government hospitals and services in the province
are offered at government-regulated prices. Data on
the number of hospitals and hospital beds in each city
were collected from the Lorestan University of Medical
Sciences  website  (https://lums.ac.ir).  Population
statistics for each city were obtained from the statistical
center of Iran (https://amar.org.ir/). Since the data used
in this study is publicly accessible and available online
to any researcher, there was no need to obtain an ethics
code.

DATA ANALYSIS

To assess the equity in the distribution of hospital beds,
we employed two widely used Gini coefficient [16] and
the Lorenz curve indicators [17]. The Gini coefficient is
a measure of statistical dispersion intended to represent
the inequality of a distribution. A Gini coefficient of
0 indicates perfect equality, where every city has
the same number of hospital beds per capita. A Gini
coefficient of 1 indicates maximum inequality, where
one city has all the hospital beds. Interpret the Gini
coefficient and its range: 0: Perfect equality. Every
region has an equal number of hospital beds. 1: Perfect
inequality. All hospital beds are concentrated in one
region, and other regions have none. Understanding
the Coefficient: Low Gini Coefficient (close to 0):
Indicates a more equitable distribution of hospital
beds. Regions have similar numbers of beds, showing
relatively fair access across the board. High Gini
Coefficient (close to 1): Indicates greater inequality
in distribution. This suggests that some regions have a
disproportionate number of beds compared to others,
reflecting disparities in access to healthcare resources.
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To calculate the Gini coefficient for the distribution
of hospital beds in Lorestan, we first computed the
number of hospital beds per 1,000 population for each
city. We then applied the Gini coefficient formula to
this distribution. The Lorenz curve is a graphical
representation of the distribution of resources (in this
case, hospital beds). It plots the cumulative percentage
of the total number of hospital beds against the
cumulative percentage of the population. The degree
of curvature of the Lorenz curve indicates the level of
inequality: the closer the curve is to the line of equality
(45-degree line), the more equitable the distribution.
Conversely, the further the Lorenz curve is from the
line of equality, the more inequitable the distribution.
We analyzed the distribution of hospital beds across
the cities in Lorestan using the Gini coefficient and
the Lorenz curve. The results provided a quantitative
and visual representation of the equity in hospital bed
distribution. This analysis allowed us to identify areas
with significant disparities and propose targeted policy
interventions to improve equity in healthcare resource
allocation. The analyses were conducted using the R
statistical software, with significance determined at a
p-value of less than 0.05.

Results

The population of Lorestan province was 1,678,873
people. There are 18 hospitals across the 11 cities of
Lorestan province. Table I displays the population,
number of hospitals, number of hospital beds, beds per
1,000 people, and hospitals per 100,000 people.

The cities with the most hospitals were Khorramabad
(6 hospitals), Borujerd (2 hospitals), and Aligudarz (2
hospitals). and each of the remaining cities had one
hospital. In 2023, the Gini coefficient for hospital beds
in Lorestan province, compared to the population of
each city, was estimated at 0.27. Figure 2 displays the
Gini coefficient calculated for hospital beds in each city
of Lorestan province.

The highest Gini coefficients for hospital beds were
observed in the cities of Khorramabad, Aligudarz, and
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Delfan. The lowest Gini coefficients were observed in
the cities of Rumeshkan, Poldokhtar, and Selseleh.
Figure 3 presents the Lorenz curve for the number of
beds and active population in Lorestan province in 2023.
According to this figure, the Lorenz curve deviates
significantly from the optimal limit (Equity line, 45
degrees). This increased distance between the curve and
the justice line indicates a lack of proper distribution of
hospital beds in Lorestan.

Discussion

In this study, we assessed the equity in the distribution of
hospital beds across Lorestan province in western Iran.
Our analysis revealed a notable disparity in the allocation
of hospital beds relative to population distribution
among the 11 cities. With a Gini coefficient of 0.27,
the results indicate a moderate level of inequality in the
distribution of hospital beds. The Lorenz curve further
underscores this inequity, with a substantial deviation
from the 45-degree equity line, illustrating a significant
imbalance between population needs and hospital bed
availability.

When comparing our findings to other studies, our
Gini coefficient of 0.27 is higher than those reported
by Mosadeghrad AM (0.10) [18], Rezaei S (0.19) [19],
Mosadeghrad AM (0.26) [20], and Rezaei S (0.19) [21].
These lower Gini coefficients suggest that these
regions have a more equitable distribution of hospital
beds. Conversely, our Gini coefficient is lower than
those reported by Chavehpour Y (0.55) [22], Asl IM
(0.46) [13], Mosadeghrad AM (0.28) [23], Mosadeghrad
AM (0.29) [24], and Mosadeghrad AM (0.61) [25],
indicating that these studies found greater inequity in the
distribution of hospital beds compared to our findings.
The variation in Gini coefficients across different studies
highlights the disparities in healthcare resource allocation
in various regions. Our study’s Gini coefficient being in
the middle range of these comparisons suggests that while
there is room for improvement, Lorestan’s distribution
of hospital beds is relatively more equitable than regions
with higher Gini coefficients but less equitable than

Tab. I. Population, number of hospitals, number of hospital beds, beds per 1,000 people, and hospitals per 100,000 people in Lorestan province

in 2023.

. - Number Number Beds per Hospitals per
City Population | ¢ ospitals | of hospital beds 1000 People 100000 People
Khorramabad 506471 6 929 1.88 118
Borujerd 326452 2 549 1.68 0.61
Aligudarz 137534 2 259 1.88 1.45
Dorud 174508 1 189 1.08 0.57
Azna 71586 1 96 1.34 1.39
Rumeshkan 39058 1 0 0.0 2.56
Kuhdasht 166658 1 128 0.76 0.60
Delfan 65547 1 118 1.80 1.52
Selseleh 75559 1 79 1.04 1.32
Poldokhtar 73744 1 29 0.39 1.35
Sarab-e Dowreh 41756 1 64 1.53 2.39
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Fig. 2. Gini coefficient calculated for each city in Lorestan province in 2023.
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Fig. 3. Lorenz curve of hospital bed distribution based on popula-
tion in Lorestan province.
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those with lower coefficients. These findings underscore
the need for targeted policies to address and reduce the
inequities in hospital bed distribution to ensure more
equitable access to healthcare services for all populations
within Lorestan province.

The differences in Gini coefficients calculated for the
distribution of hospital beds in different studies can
be attributed to several factors [13]. Different regions
may have varying levels of healthcare infrastructure
development, population density, and healthcare needs.

These regional differences can significantly impact the
equity in the distribution of hospital beds. Variations
in study design, data collection methods, and analysis
techniques can lead to different Gini coefficients [25].
For instance, differences in the time periods studied,
the population data used, and the specific metrics for
hospital bed distribution can all affect the results. The
effectiveness and focus of healthcare policies and
investments in different regions can lead to disparities
in resource allocation. Regions with more robust
healthcare policies and better investment in healthcare
infrastructure may show lower Gini coefficients [22].
Socioeconomic conditions, such as income levels,
employment rates, and education, can influence
healthcare access and distribution. Regions with
higher socioeconomic status may have better access
to hospital beds and more equitable distribution [19].
Geographical factors, such as the urban-rural divide,
terrain, and transportation infrastructure, can impact the
accessibility and distribution of hospital beds. Regions
with challenging geography may face more significant
disparities [25]. Differences in population demographics,
such as age distribution, prevalence of diseases, and
population growth rates, can affect healthcare needs
and the distribution of hospital beds. Regions with older
populations or higher disease prevalence may require
more hospital beds [26]. The balance between the demand
for healthcare services and the supply of hospital beds
can vary across regions. Areas with higher demand but
limited supply may exhibit higher Gini coefficients [18].
The level of support and intervention from government
and healthcare institutions can play a crucial role in
ensuring equitable distribution. Regions with proactive
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government policies and strong institutional frameworks
may achieve better equity in hospital bed distribution.
These factors, individually or in combination, can
contribute to the observed differences in Gini coefficients
across various studies. Understanding these underlying
reasons can help policymakers and healthcare planners
devise strategies to address inequities and improve the
overall distribution of healthcare resources [22].
Khorramabad, the provincial capital with a population
of 506,471, has a Gini coefficient of 1.00, indicating
the highest level of inequality. This suggests that
hospital beds are not equitably distributed relative to the
population. Aligudarz, with a Gini coefficient of 0.93,
also exhibits significant inequality. Despite a smaller
population of 137,534, the distribution of hospital beds
in this city is highly uneven. Borujerd and Delfan have
Gini coefficients of 0.75 and 0.85, respectively. These
values indicate substantial but slightly lower inequality
compared to Khorramabad and Aligudarz. Borujerd,
with a population of 326,452 and 549 hospital beds, and
Delfan, with 65,547 people and 118 beds, demonstrate
a more equitable distribution than the highest inequality
cities, yet still reflect notable disparities. Dorud (0.46),
Selseleh (0.44), Azna (0.65), and Sarab-e Dowreh (0.60)
present more moderate levels of inequality. These cities,
with varying populations and hospital bed counts, show a
somewhat better balance in the distribution of healthcare
resources. However, there is still room for improvement
to achieve more equitable access. Rumeshkan (0.00),
Kuhdasht (0.33), and Poldokhtar (0.11) exhibit the lowest
Gini coefficients, indicating relatively more equitable
distributions of hospital beds. Rumeshkan, notably, has
no hospital beds, which simplifies its Gini coefficient
calculation to 0.00. Kuhdasht and Poldokhtar, despite
having fewer beds, show a more equitable distribution
relative to their populations.

IMPLICATIONS FOR HEALTH PoLICY

Resource Allocation. The disparities highlighted by the
Gini coefficients suggest a need for targeted resource al-
location to address inequities. Cities with high inequal-
ity, such as Khorramabad and Aligudarz, require strate-
gic interventions to ensure a more balanced distribution
of hospital beds.

Infrastructure Development. Investment in healthcare
infrastructure, particularly in cities with fewer hospi-
tal beds like Rumeshkan and Poldokhtar, can enhance
equity. Ensuring that all cities have at least a minimum
threshold of hospital beds is crucial for equitable health-
care access.

Policy Reforms. Policymakers should consider reforms
that promote equitable healthcare distribution, such as
incentives for hospitals to expand services in under-
served areas and regulations that ensure equitable access
to healthcare resources.

Monitoring and Evaluation. Continuous monitoring of
the distribution of healthcare resources using tools like
the Gini coefficient can help track progress and identify
areas needing further intervention.

By addressing these disparities, Lorestan province can
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move towards a more equitable healthcare system, en-
suring that all residents have fair access to necessary
medical services regardless of their location.

LIMITATIONS

While this study provides valuable insights into the equity
of hospital bed distribution in Lorestan Province, several
limitations should be acknowledged. The study relies
on publicly available data from Lorestan University of
Medical Sciences and the Statistical Center of Iran. Any
inaccuracies or limitations within these data sources could
affect the findings. Forinstance, discrepancies in reporting
hospital bed counts or population figures could influence
the Gini coefficient and Lorenz curve analysis. The study
focuses solely on the distribution of hospital beds and
does not consider other critical healthcare resources such
as medical staff, equipment, or outpatient services. Thus,
the overall equity of healthcare access might be broader
than what hospital bed distribution alone can reveal. The
study does not account for geographical challenges and
transportation issues that might affect access to hospital
services. In mountainous and rural areas of Lorestan,
physical access to hospitals can be a significant barrier
despite an equitable distribution of beds. The analysis
is based on data from a single year (2023), which may
not capture temporal changes and trends in hospital bed
distribution and healthcare needs over time. Longitudinal
data would provide a more comprehensive understanding
of equity trends and the impact of policy changes. The
study does not integrate socioeconomic and demographic
variables, such as income levels, education, and age
distribution, which could influence healthcare needs
and access. Including these factors might offer a more
nuanced understanding of inequities in hospital bed
distribution. The study does not directly assess the impact
of hospital bed distribution on health outcomes. While
equitable distribution is critical, the ultimate goal is to
improve health outcomes. Future research should link
hospital bed distribution to patient health outcomes to
validate the implications of equity in resource allocation.
Although the study compares Gini coefficients with other
regions, differences in healthcare systems, policies, and
socioeconomic contexts between Lorestan and other areas
could limit the generalizability of these comparisons. The
study provides recommendations for policy interventions
but does not assess the feasibility and potential impact
of these interventions. Further research is needed to
evaluate the practical implementation and effectiveness
of proposed policy measures in improving equity.

While this study provides valuable insights into the
equity of hospital bed distribution in Lorestan province,
it is important to acknowledge certain limitations.
Firstly, the analysis was confined to a single province
in western Iran, which may limit the generalizability
of the findings to the broader context of Iran. The
healthcare infrastructure, population distribution, and
regional factors specific to Lorestan may differ from
those in other provinces, leading to variations in equity
levels. Therefore, caution should be exercised when
extrapolating these results to other regions within the
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country. Further research involving a broader range of
provinces or a nationwide study would be necessary to
draw more comprehensive conclusions about the equity
of hospital bed distribution across Iran.

conclusions

This study provides a comprehensive analysis of the
equity in hospital bed distribution across Lorestan
Province, western Iran, revealing significant disparities.
With a Gini coefficient of 0.27, our findings indicate
a moderate level of inequality, supported by the
Lorenz curve’s deviation from the equity line. Cities
like Khorramabad and Aligudarz exhibit the highest
inequality, while Rumeshkan, Kuhdasht, and Poldokhtar
show more equitable distributions. These disparities
underscore the need for targeted policy interventions
to ensure a fair allocation of healthcare resources. Our
study highlights the critical role of equitable hospital
bed distribution in achieving UHC, improving patient
outcomes, and fostering overall societal well-being.
Addressing these inequities requires a multifaceted

approach, including strategic resource allocation,
infrastructure  development, policy reforms, and
continuous monitoring. By implementing these

measures, policymakers can enhance healthcare access
and equity, particularly in underserved and rural areas.
While our analysis focuses on hospital beds, future
research should incorporate other healthcare resources
and consider socioeconomic and demographic factors
for a more comprehensive assessment. Ultimately,
improving equity in healthcare resource distribution
is essential for reducing health disparities, enhancing
system efficiency, and promoting the general health and
well-being of the population in Lorestan Province.
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Ssummary

The present article reviews the major historical plague epidem-
ics that characterised human history by combining data derived
Jfrom historical sources and biomedical evidence emerged in
recent years thanks to advancements of palaeogenetics and pal-
aeopathology.

Introduction

The severe impact of the COVID-19 pandemic,
amounting to more than 704,753, 890 cases worldwide
and 7,010,681 deaths as of April 13, 2024 [1], on the
world’s population has led the international scientific
community to reflect deeply on the history of epidemic-
pandemic phenomena and the anthropic response, at
medical as well as social and political levels. Indeed,
those events have powerfully shaped the economic,
political, and social aspects of human civilization [2-4].
Epidemic outbreaks have defined some of the basic tenets
of modern medicine, pushing the scientific community
to develop principles of epidemiology, prevention,
immunization, and antimicrobial treatments [2-4].

The aim of this contribution is to retrace the main
pestilential events that have disrupted human societies,
starting from the mythical Achaean plague narrated
in the Iliad to the plague of the 14th century AD,
thus emphasising the interaction between scientific-
epidemiological and socio-cultural components.

History of plague

Plague is an infectious disease of bacterial origin
caused by the bacillus Yersinia pestis, a Gram-negative
bacterium belonging to the enterobacteria family [S]. The
disease is primarily a murine zoonosis, and its reservoir

Notes are offered on the Plague of Athens, the Antonine Plague,
the Plague of Cyprian, the Justinian Plague, the Black Death
down to more recent centuries and presenting key aspects that
continued to be preserved over time and would also partly char-
acterise the recent COVID-19 pandemic.

is made up of various species of rodents including the
common rat (Rattus rattus). Many types of animals,
such as rock squirrels, wood rats, ground squirrels,
prairie dogs, chipmunks, mice, voles, and rabbits can be
affected by plague. Wild carnivores can become infected
by eating other infected animals. The vector is the rat flea
(Xenopsylla cheopis): when the latter bites an infected
rat to feed on its blood, it receives the bacterium in the
esophagus, where it multiplies [6]. The decimation of
infected rat colonies forces fleas to seek alternative hosts,
such as humans. In this case too, contagion occurs through
the bite of the flea, which regurgitates the bacterium and
carries it into the human blood. Added to these modes
of transmission is, in the case of the pulmonary form,
contagion from person to person through droplets, the
respiratory droplets spread by coughing, and it can also
be transmitted by animal scratches or by the inhalation
of infected particles from animals having a respiratory
infection; furthermore infection through the handling
of infected animals is also documented or during the
autopsy of infected animals [7-9].

Plague has occurred in people of all ages, though 50%
of cases occur in people ages 12-45. It occurs in both
men and women, though historically is slightly more
common among men, probably because of increased
outdoor activities that put them at higher risk. Modern
antibiotics are effective in treating plague. Without
prompt treatment, the disease can cause serious illness
or death. Human plague infections continue to occur in
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rural areas in the western United States, but significantly
more cases occur in parts of Africa and Asia [10].
However, if the exact aetiology of the plague has only
been clarified relatively recently, the disease has been
well known since ancient times and has given rise
to various pandemics throughout history, which is
confirmed both in archaeological finds and in written
sources. Regarding the latter, however, it should
immediately be clarified that what the ancients would
call plague did not necessarily refer specifically to
infection by Y. pestis. The Latin word pestis, for example
(as well as the corresponding terms that derive from it
in many European languages) is in fact very often used
to generally designate a misfortune, a calamity, a ruin,
or a generic epidemic. Similarly, plaga (like the Greek
nnyn), which gave rise to the corresponding Italian
word piaga and the English plague, designates a serious
damage, a scourge or a calamity; in the case of diseases, it
does not specifically indicate what type of calamity [10].
Less vague, in the sense that it indicated a contagious
infectious disease, is the term pestilentia, introduced in
the late Roman Republican age and used for example
by Julius Caesar (100-44 BC) to define the epidemic
that broke out in Marseille, which forced the inhabitants
to surrender. The use of pestilentia in these contexts
is influenced by the miasmatic theory and is therefore
frequently connected to the climatic and orographic
conditions that accompany epidemics and endemics and
is a sign of the progressive affirmation of the rationalistic
interpretation of epidemics to the detriment of the long-
standing tendency prevalent, to consider them — not
knowing the pathogens — as catastrophic events to be
attributed to supernatural intervention [11].

A striking example is given by the ‘plague’ (voioos)
narrated at the opening of the Iliad (1.10), caused by
Apollo to punish the Achaeans and their supreme leader
Agamemnon. The latter had refused to return the young
Chryseis, his war prey, to her father Chryses, priest of
the god, chasing him away in a bad way. Chryses, having
set out towards the sea, then stopped to pray to Apollo,
reminding him of the many opulent sacrifices made to
him and imploring her revenge:

the old man prayed to the lord Apollo, whom fair-
haired Leto bore: “Hear me, god of the silver bow,
who stand over Chryse and holy Cilla, and rule
mightily over Tenedos, Sminthian god, if ever I
roofed over a temple to your pleasing, or if ever |
burned to you fat thigh-pieces of bulls and goats,
Sulfill this prayer for me: let the Danaans pay for my
tears by your arrows” So he spoke in prayer, and
Phoebus Apollo heard him. Down from the peaks
of Olympus he strode, angered at heart, bearing
on his shoulders his bow and covered quiver. The
arrows rattled on the shoulders of the angry god
as he moved, and his coming was like the night.
Then he sat down apart from the ships and let fly
an arrow: terrible was the twang of the silver bow.
The mules he assailed first and the swift dogs, but
then on the men themselves he let fly his stinging
shafts. [1liad 1. 35-52] [12]

HISTORICAL EVOLUTION OF PLAGUE EPIDEMICS

The plague that appears in the Greek camp therefore
serves to punish the arrogance (J@ets) of Agamemnon,
who had dared to challenge the gods by rejecting the
request of one of their priests. The same equation plague
= divine punishment is present other times in Greek
literature, for example in Sophocles’ Oedipus Rex [vv.
25-30, 168-187] (around 430-420 BC). In the prologue
it is narrated how the Thebans, devastated by the plague,
beg the wise king Oedipus to intervene to stop the spread
of the disease. In both the Iliad and Oedipus Rex, no
description is made of the disease. What matters is
only to underline how it is caused by the supernatural
intervention of the gods, in the first case by Apollo,
triggered by the wicked action of man. The symptoms
of veligos as well as its course are also ignored, making it
impossible to exactly identify the type. The only useful
detail provided by the poetic account of the Iliad, namely
that it affects mules first, then dogs and finally men,
corresponds to the ‘classic’ scheme of zoonoses, favored
by promiscuity. No mention is made even of prophylaxis:
the only precaution to contain the contagion seems to be
the elimination of the corpses through cremation, while
for the rest the Achaean camp remains totally exposed as
well as its occupants, defenseless and submissive to the
unraveling of the events.

Just like the cause, the remedy is also, in both cases,
linked solely to the supernatural sphere. In the Iliad, the
soothsayer Calchas reveals what caused the plague, who
will say that it broke out because of Apollo’s anger at
the mistreatment of his priest; in Sophocles’ tragedy,
however, the cause revealed by the oracle of Delphi
is the killing, which went unpunished, of the previous
sovereign Laius. Both human attitudes have caused the
balance to be broken, and to remedy it will be necessary
to restore it by returning, respectively, Chryseis to her
father and identifying and punishing Laius’ murderer.
The ‘didactic’ message conveyed by both episodes is
therefore very clear: only respect for the will of the gods
guarantees order and the status quo; on the contrary, the
lack of respect towards the deities and the infringement
of the rules triggers chaos and the epidemic, which is a
symbolic manifestation of it.

Among the plagues mentioned in ancient sources,
only very few can be attributed with certainty to Y.
pestis. Biblical descriptions, for example, are very
vague to allow for certain identification. The Book of
Samuel [1 Sam 5] narrates the plague of the Philistines
(ca. 11th century BC), sent by God as punishment for
having stolen the ark of the covenant from the defeated
Israelites. The disease manifests itself through ‘buboes’,
and the people’ groans, ‘rose to heaven’.

Another alleged plague account relates to the siege
of Jerusalem by Sennacherib’s Assyrian army (701
BC). The biblical source [2 Kings 19:3] limits itself
to asserting that one morning the besieged awoke to
discover that during the night an angel of the Lord had
killed all their enemies; however Herodotus, who also
cites the episode, adds that ‘when they arrived, the
enemies suffered an invasion of field mice at night that
gnawed at their quivers and bows and shield straps, so
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Fig. 1. Tucidide (®ouxusidng (Athens, 460 BC - Athens, after 404 or
399 BC) (Adapted by the authors) (Wikipedia Commons - public
domain).

that the next day, left defenseless, they fled and fell in
great numbers’ [Herodotus II, 2.141] The only clue to
a possible plague epidemic is the presence of rodents in
large numbers, but the hint is too vague to be conclusive.
As for the famous plague of Athens (430 BC), it
was narrated in detail by Thucydides [History of the
Peloponnesian War 11.2, 47-54]. [13] Ever since the
beginning of written evidence, it had always been
supposed that a person who had recovered from a certain
disease became immune to contracting it again. Indeed,
some 2,500 years ago, Thucydides (460 BC-404 or 399
BC; Fig. 1), in his description of an epidemic that hit
Athens, observed that “No one has ever been affected a
second time, or at least fatally” [14, 15].

The plague arrived in Athens through the port at
Piraeus shortly after the beginning of the Second
Peloponnesian War (431-404 BC) fought between
Athens and Sparta. The symptoms described have, over
time, suggested its identification as typhus, Ebola or
haemorrhagic fever; more likely, however, it was typhoid
fever, given that its pathogen, Salmonella enterica
serovar Typhi, was found in DNA extracted from the
dental pulp of three teeth recovered from the Athenian
cemetery of Kerameikos [16]. Thucydides reports the
following symptoms of the disease: headache, red eyes,
red throat, bad breath, sneezing, hoarseness, coughing,
vomiting, convulsions, body blisters, fever, thirst,
restlessness, sleeplessness, bowel ulcers, diarrhea,
gangrene, memory loss.

Other plagues reported by sources also do not appear to
be caused by Y. pestis but by other pathogens. Moreover,

Fig. 2. The angel of death striking a door during the plague of
Rome: an engraving by Levasseur after Jules-Elie Delaunay (1894)
(Wikipedia Commons -public domain).

it was not easy for the ancients to distinguish diseases
only based on symptoms, so pathologies such as measles,
chickenpox and smallpox were often confused with each
other and with ‘plague’ itself [17].

This is the case, for example, of the Antonine Plague
(165-180 AD) during the reign of Marcus Aurelius also
known as the Plague of Galen (after Galen, the Greek
physician who described it) (Figure 2).

Galen knew the plague and had direct experience because
he was in Rome when the plague reached the city in AD
166 and also during an outbreak among troops stationed
at Aquileia during the winter of AD 168-169.

His suggestions, notes and remarks to the plague are
scattered and often brief but they are interesting and enough
to identify and recognize the plague as smallpox [18].
His description of the exanthema is fairly typical of the
smallpox rash; the symptoms described by Galen in the
Methodus medendi while observing the troops stationed
in Aquileia — fever, diarrhea, inflammation of the pharynx
and eruptions on the skin, both dry or purulent, which
manifested themselves around the ninth day of illness -
rather indicate a smallpox pandemic with devastating
consequences [17] (Fig. 3).

The Antonine Plague was a terrible, long, and destructive
epidemic that had a terrible impact on the entire Roman
Empire; it felled ten thousand people in first-century
Rome; it began in Mesopotamia in late AD 165 or early
AD 166 during Verus’ Parthian campaign, and quickly
spread to Rome. It was possibly contracted and spread
by soldiers who were returning from the exhausting and
challenging campaigns of war in the Near East.

It lasted at least until the death of Marcus Aurelius in
AD 180. This pandemic then spread across the Empire
to North Africa, Western Asia and other parts of Europe;
it is believed to have caused five million deaths.

In the same way, the Plague of Cyprian (around 250-
266 AD) (Fig. 4), which arrived in Rome after having
devastated Africa and reached Britain, touching the Vallum
Hadriani, favored by rapid emptying of cities. The disease
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Fig. 3. Galen (Kraddos Tarmvég). An 18th-century engraving by
Georg P. Busch (Wikipedia Commons -public domain).

Fig. 4. 16th-century painting of Saint Cyprian, who documented
the plague in his writings (Wikipedia commons - public domain).

takes its name from Archbishop Cyprian of Carthage, who
described it in De mortalitate [Chapter 14]:

Now the fact that the belly, gripped by cramps,
disperses the body’s strength in an uncontrolled
dysentery, that deep within the bones the infection
flares up causing sores in the throat and to expand by
boiling, that the intestines are shaken by continuous
vomiting, that the eyes burn with bloodshot, that the
feet or other limbs have to be amputated due to the
contagion of the unhealthy gangrene, which due
to this loss or damage to parts of the body, while
weakness creeps in everywhere, the step becomes
uncertain, the hearing fades, the sight becomes
dark, all this is useful to show our true faith.

As we can see, however, these symptoms, recently
rediscussed by Harper, would seem to point in the
direction of a hemorrhagic fever like Ebola rather than
the plague [19].

No doubt however for the well-known epidemic
that raged in the Byzantine Empire, especially in
Constantinople, between 541 and 542 during the reign of

Justinian I (527-565) and which we know well from the
detailed account given by Procopius of Caesarea (490-
565) [Bellum Persicum 2.22] and other authors such as
Gregory of Tours and Paul the Deacon [20].

Considered the first plague pandemic in history [21],
the Plague of Justinian caused a very high number of
victims — almost 100 million according to Procopius
— contributing to the decline of what remained of
Roman Empire and the definitive transition between
the Classical world and the Middle Ages. The Y. pestis
bacillus responsible for the disease was found in some
skeletons buried in Sens (France) and Aschheim, Bavaria
(6th century); the analyzes conducted in 2014 by a team
of scholars on the DNA extracted from the teeth of two
individuals (A120 and A76) buried in the latter burial
ground also demonstrated that the genomes belonged to
a pathogen form a now extinct strain [22].

From the 6th century until around the year 1000, no
major plagues or plagues occurred in Europe except
for leprosy or scrofula [23]. However, around the turn
of the millennium a milder climate (especially in the
continental West), together with the recovery of trade
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and the introduction of various technological innovations
improved the quantity and quality of crops. The richer
diet and the growth in individual living standards,
combined with the sense of greater security conferred by
the progressive stabilization of political structures, led to
a progressive increase in the population which, however,
in the long run led to the growth of urban development,
with consequent overcrowding of the cities and
deterioration of general hygienic conditions. Climatic
conditions worsened again in the 14th century, when
temperatures increased rains and the drop in temperature
corresponded to a contraction in agricultural production
which gave rise to various episodes of famine, leaving
the population exhausted. The conditions were ideal for
the outbreak of the second plague pandemic caused,
once again by Y. pestis, the infamous Black Death which
reached its peak in Europe from 1347 to 1351 causing
about 15 to 25 million deaths.

The Black Death or bubonic plague

The bacillus appeared around the 1320s in Asia and
reached the Crimea through the Russian steppes. Here
the Tatar khan Gani Bek occupied in the siege of Caffa
(today’s Fedosia, Crimea) ordered the corpses of the
infected dead to be thrown inside the city walls as an
ante-litteram ‘bacteriological weapon’. From Caffa,
a Genoese colony at the time, the plague was brought
to Constantinople by Ligurian ships, finally landing in
Europe from the ports of Genoa, Messina and Marseille
to spread throughout the continent until reaching,
in the space of three years, the extreme north and the
Scandinavian peninsula.

Accounts of the time show that, as in ancient times,
the disease was considered a divine punishment which
desperately attempted to be remedied through prayers,
penances, processions and pilgrimages. The medicine of
the time ignored the aetiology of the disease and proved
completely powerless in containing the pandemic. A
report compiled at the University of Paris, for example,
attributed the blame for the plague to some unknown and
inscrutable celestial event:

An astral conjunction, together with other
conjunctions and eclipses, is the real cause of the
gravely deadly corruption of the air around us,
source of mortality and famine [...]. We believe
that the present epidemic or plague comes directly
from the air corrupted in its substance, and not
only from the alteration of its qualities. This fact
must be understood in this way: since the air is, in
fact, by its nature pure and clear, it does not putrefy
and does not become corrupt unless evil vapors are
mixed with it, following any cause.

Many corrupt vapors, at the time of the said
conjunctions and by their own virtue, rose from
the land and the sea and spread into the air itself;
many of those vapors, under the influence of the
[frequent blowing of hot and humid and violent
southerly winds, owing to the damp and strange

vapors which those winds carried with them,
have corrupted the air in its very substance.
Consequently, this air, thus corrupted, necessarily
penetrating the lungs, attracted by breathing,
corrupts the gaseous substance that is found in it
and, due to the humidity, causes everything that is
close to it to putrefy. This is where the fevers arise
from nature, which corrupt the principle of life [...].
We cannot hide the fact that, when the epidemic
proceeds from divine will, we have no other
advice to give than to humbly entrust ourselves
to this will, without abandoning the doctor’s
prescriptions’ — (translation of the quoted passage
by the Authors) [24].

In the impossibility of identifying a certain cause,
scapegoats were sought for, identified, as often happens
in similar cases, in the ‘weakest’ and most marginal
categories of society, especially women and Jews.

As for prophylaxis, it was almost non-existent: doctors
examined patients wearing a sort of beak-shaped mask -
the use of which was perfected in the seventeenth century,
an experienced French physician named Charles de
Lorme (1584-1678), (who practiced in various regions
of Europe during the 17th century) and was court doctor
of Louis XIII (1601-1643) [25].

In 1619, the bubonic plague erupted in Paris, and Delorme
created the “plague preventive costume” (Fig. 5), which
consisted of a long overclothing garment which went
from the neck all the way down to the ankle; the gist was
that the air could not penetrate. The outfit also contained
gloves, boots, and a hat; the hat was made of waxed
leather. The hat was not really part of the costume; it was
more of a symbol of the physician’s position as a medical
practitioner. There was also a mask which had a nose
half a foot long, shaped like a beak, filled with perfume
with only two holes, one on each side near the nostrils;
it could suffice to breathe and to carry along with the air
one breathes the impression of the drugs enclosed further
along in the beak. The mask is filled with aromatic herbs
to help the wearer bear unpleasant smell. The eyes were
also covered and protected with specs.

The doctor also has a stick to examine patients without
touching them. With this complete set of equipment,
Delorme and other physicians could assist patients who
required their help [26].

During the 1619 French plague, Delorme was seen as
a star, assisting numerous people struck by the plague.
His clothing received many grants, and he was much
appreciated; his name was associated with the term ‘the
beak doctor’.

Alternatively, those who could (like the Pope in Avignon)
practiced fumigation with herbs and aromatic substances
to purify the air [27].

The Black Death took around four years to make its
way along the Silk Road from the Steppes of Central
Asia, via Crimea, to the Western most parts of Europe,
the Middle East and North Africa. The Black Death
had epochal consequences on late medieval European
society, triggering an economic recession that caused
revolts by peasants in various parts of Europe, such as
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Fig. 5. Copper engraving of a plague doctor of 17th-century
Rome. (Wikipedia commons - public domain).
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the jacquerie in France and England, and in Florence
the riot of the Ciompi (wool workers), as well as the
strengthening of the feudal system in Eastern Europe.
In the long run, however, the demographic collapse
imposed a redistribution of assets and incomes, creating
new, better-paid jobs, while the shortage of labor led to
the cultivation of only the most profitable and fertile land
and stimulated new technological inventions. Those who
survived therefore experienced a well-being that they
had never achieved before. Even from a cultural point of
view, the epochal tragedy represented a break with respect
to values that had remained unchanged for centuries.
Having called into question religious certainties, the
man who escaped the scourge had to find a new role for
himself within a universe in which everything was more
precarious and he himself now appeared to be the direct
architect of his own destiny. Despite its tremendous
burden of mourning, the Black Death projected Europe
into Humanism, closing the Middle Ages and starting a
new era. A rough estimate is that 25 million people in
Europe died from plague during the Black Death. By
the end of the 1800s, developments in bacteriology and
infection control meant that medical researchers were
able to observe and investigate the disease in detail for
the first time. Three types of vaccines [28, 29] namely
killed whole-cell (KWC) vaccines, live attenuated
vaccines (EV76), and recombinant subunit vaccines,
have been developed against plague.

Although KWC and EV76 vaccines provide protection
against plague in animal models, both have side effects
and need repeated immunizations for developing
immunity in humans. Analysis of centuries-old DNA
from both victims and survivors of the Black Death has
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identified key genetic differences that helped people
survive the plague. Evidence has been put forward that
a gene variant that helped people survive the Black Death
also significantly lessens the impact of COVID-19 [30].
The recent COVID-19 (2020) pandemic has brought the
global population back to confront a world unprepared to
deal with a health emergency of such magnitude, despite
the fact that over time the cinema and media have helped
shape the collective perception of pandemics, playing an
educational role but also fueling myths and beliefs [31].
The contribution of health professionals, particularly
WHO physicians [32], has been crucial, especially with
the experience gained during the 2003 SARS outbreak
that cost Dr. Carlo Urbani his life [33]. Early recognition
of the disease and its systemic implications [34], in
fact, coupled with the implementation of preventive
measures, proved essential to improve treatments and
limit damage. Historical containment measures such as
quarantine and curfews have proven their relevance [35]
in stemming the spread of infection as much as possible,
while highlighting the need to prioritize preventive
medicine during health crises rather than allowing it to
be influenced by political considerations [36].
Pandemics are not only health emergencies, but also
events with profound social, political, and systemic
implications. Historical experience and preventive
medicine remain central to managing and preventing
future health crises, while international collaboration
and science must guide global responses.

Concluding remarks

Our essential review of the major epidemics of the ancient
world and the Middle Ages allows us to draw the following
general conclusions: 1. Psychological mechanisms shared
by world populations and ancestral nature have always
characterized the way in which the human species has
tried to ‘rationalize’ sudden epidemic phenomena and has
tried to counter them. 2. The application of a historical-
medical, archaeological and paleopathological approach
to these problems not only allows scholars to reconstruct
the origin and evolutionary path of infectious diseases, but
also complements historical research in the strict sense,
determining the global changes level of communities
and societies shocked by the infectious phenomenon. 3.
Epidemics have always represented a powerful catalyst in
history. 4. A multidisciplinary approach to past epidemics
can provide an interesting and useful key to understanding
the pandemic events that characterize contemporary times.
The next pandemic could be imminent, driven by factors
such as urbanisation, climate change, global travel and
zoonotic diseases; notwithstanding the enlightening
insights gained from the recent outbreak, the medical
community and the global population at large continue
to exhibit deficiencies in their preparedness for future
virus-based crises [37]. A review of the historical
records of plague [38] and SARS [39] reveals that
pandemics have a significant impact not only on public
health but also on social and political dynamics [40]. It
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is evident that innovation in health responses and global
collaboration are vital to prevent and contain future
epidemic threats [41]. The eradication of a pandemic is
a complex process that necessitates a multidisciplinary
approach, encompassing the eradication of infectious
diseases and the utilisation of novel technologies [42,
43]. The effective management of infectious diseases
requires a multidimensional approach that integrates
innovation, global collaboration, and historical
analysis [44-46].

Note

A preliminary version of this research was presented
at the congress Schemata, la citta oltre la forma.
Universita degli studi di Catania & Universita degli
studi della Campania “Luigi Vanvitelli”, Siracusa
(Italy), 26-28 February, 2020. Moreover, apart from
reference [8], for which a direct quotation was inserted,
all other citations of classical sources were limited to
reporting the relevant passage without giving a full
bibliographic reference.
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Summary

Health is a precious asset, essential for both individuals and com-
munities. The wars that have affected various parts of the world in
recent years have had a detrimental impact on health, leading to
malnutrition and an increased vulnerability to epidemic diseases
among the population, especially the poorest.

Hospitals and healthcare facilities themselves have become pri-
mary strategic targets in many war zones. The destruction of infra-
structure and hospitals, along with challenges in obtaining clean

The diseases caused by the conflicts that have been
raging in many parts of the world in recent years
demonstrate once again the close link between health
and peace.

Health is a precious asset, one that is fundamental for
both the individual and the community. Unfortunately,
however, war has a deleterious effect on health,
causing malnutrition and a predisposition to epidemic
diseases in the population, especially among its poorest
members [1]. Even hospitals and health facilities have
become major strategic targets in many theatres of
war [2], despite the fact that the Geneva Conventions
clearly state that in no case can healthcare facilities and
personnel be targeted by military operations [3].
People’s health is constantly endangered by wars, as
well as by the famines and infectious diseases that
follow. For instance, in 2022, cholera broke out again in
Syria [4], a country that has been the scene of a bloody
war for almost 15 years, and was further devastated by
a destructive earthquake in February 2023.

Massive displacements of people have undermined
sanitation ~and  waste management  systems.
Compounding this issue are the significant reductions
in functioning health facilities, which are becoming
increasingly overcrowded, a shortage of medical
supplies and a lack of healthcare personnel. Water
resources are increasingly scarce and the population is
very often forced to drink unsafe water [5].

A similar situation has emerged in Sudan, although
this country remains almost entirely absent from global
news and debate, partly because the U.S. and European

water and access to medicines, has contributed to the resurgence
of epidemic diseases in countries where they had been eradicated.
Additionally, the difficulty in ensuring vaccination programs for
children raises the risk of these diseases spreading to areas typi-
cally free from them.

The authors reflect on the consequences of wars on the health of pop-
ulations and the close link between health and peace, presenting the
latest data on ongoing epidemics in countries affected by war:

nations are preoccupied with the conflicts in Ukraine
and Gaza, which are consuming their political and
military resources. As a result, in Sudan there has been
little international assistance, and healthcare facilities,
around 70% of which are not operating at full capacity,
are severely under-resourced [6].

Due to the civil war that broke out in April 2023, 14
million children in Sudan have been left to fend for
themselves. As the war rages on, famine and disease
are on the rise [7].

The World Health Organization has reported that yet
another cholera epidemic was officially declared by
the Federal Ministry of Health (FMoH) on 12 August
2024, following a new wave of cholera cases was
documented on 22 July 2024. The previous epidemic
had technically ended in June 2024. Between 22 July
and 1 September, a total of 2,895 cholera cases were
reported, resulting in 112 associated deaths and a case
fatality rate (CFR) of 3.9% [8].

Unfortunately, cholera cases in the world have been
significantly increasing over the past three years,
with conflicts and the destruction of infrastructure
contributing to this rise, as shown by data from
the Weekly epidemiological record, published on
September 6, 2024 [9] (Fig. 1).

Similarly, in the spotlight of the international media, the
lives of the Ukrainian people are at risk not only due to
attacks by the Russian armed forces, but also because
of the destruction of many infrastructures and hospitals,
as well as the difficulty of obtaining medicines and
vaccinating children. In this scenario, the population
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cal record n. 36/2024).

1400 000

N
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is in constant danger of the spread of epidemic
diseases such as measles [10], poliomyelitis [11] and
tuberculosis [12].

Another country to consider is Yemen. After a decade of
conflict, it is in economic collapse, with poverty, mass
population displacement and a destroyed healthcare
and social system.

In Yemen, measles and rubella are the main causes
of child mortality and congenital disabilities, yet
both diseases can be prevented and avoided through
vaccines.

A huge number of children are unvaccinated; Save the
Children data published in June 2024 shows that the
percentage of children who have never had a routine
vaccination - defined as “zero-dose” children - is three
times higher in conflict zones (22.7%) than elsewhere
around the world (7.1%) [13].

In countries such as Sudan, Yemen and Syria there are
almost 87% of the total “zero dose” children.

At the end of November 2023, according to the World
Health Organization (WHO) 50,795 suspected cases of
measles and rubella were reported in Yemen, associated
with more than 560 deaths: a strong increase compared
to the 27,000 suspected cases and 220 deaths recorded
in 2022 [14].

According to WHO and UNICEF data, the number
of children worldwide who received three doses of
diphtheria, tetanus, and pertussis (DTP) vaccine in 2023
— a key indicator for global immunization coverage —
amounted at 84% (108 million).

At the same time, the number of children who did not
receive a single dose of vaccine increased from 13.9
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million in 2022 to 14.5 million in 2023 [15]. The latest
trends show that many countries don’t vaccinate the
children because several parents have doubts about the
effectiveness and safety of vaccines so many children
not vaccinated can transmit vaccine- preventable
diseases at schools and in the community.

This is hands down a dangerous situation for the
children; we also point out that half of the unvaccinated
children in the world live in 31 countries affected
by conflict, and in those geographical areas they
are at risk of contracting some preventable diseases
due to the lack of food and health services for the
population [16].

Among the numerous ongoing conflicts, the disastrous
situation in the Gaza and the West Bank must warrants
attention. The Israeli-Palestinian conflict has been
marked by repeated violations of international human
rights. An investigation by The Guardian newspaper,
Amnesty International and the Human Rights Watch
documented as early as 2009 the exploitation of Gaza’s
civilian population as human shields and the use of
white phosphorus in military operations [17].

As of today, 1.9 million people in Gaza, out of a total
population of 2 million, are displaced. They live in
makeshift shelters and overcrowded refugee camps,
which they are often forced to abandon to avoid being
targeted by Israeli bombings. In the Gaza Strip, 31
out of 36 hospitals have been damaged or destroyed
due to Israeli attacks. The region’s_infrastructure has
been completely devastated, with the waste and sewage
disposal network demolished, and access to drinking
water is critically limited.
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Fig. 2. Polio cases detected worldwide as of August 2024 (data
“Global Wild Poliovirus 2017 - 2024". Global Polio Eradication Initia-
tive GPEI. 24 August 2024).
» ®
) Circul_ating o
Gty | JOL | Wi TMATRNSS i
cases
Afghanistan | 18 0 endemic WPV1
Pakistan 16 0 endemic WPV1
Nigeria 0 49 cVDPV only cVDPV2
Yemen 0 33 cVDPV only cVDPV2
DRC 0 g cVDPV only g\zgg\\g
Ethiopia 0 1 cVDPV only cVDPV2
Niger 0 9 cVDPV only cVDPV2
South Sudan | 0 8 cVDPV only cVDPV2
Chad 0 8 cVDPV only cVDPV2
Indonesia 0 i cVDPV only cVDPV2
Angola 0 6 cVDPV only cVDPV2
Guinea 0 5 cVDPV only cVDPV2
Somalia 0 3 cVDPV only cVDPV2
Liberia 0 1 cVDPV only cVDPV2
Mali 0 1 cVDPV only cVDPV2
Benin 0 1 cVDPV only cVDPV2
Mozambique | 0 1 cVDPV only cVDPV1
Palestine 0 1 cVDPV only cVDPV2
Total 34 158

A similar scenario is now being seen in Lebanon, where
approximately 346,000 people have been forced to leave
their homes due to the ongoing violence stemming from
Israeli strikes and attacks. Moreover, the government
states that this number could grow to 1 million, with
a significant portion of those displaced being women
and children. Once again, the humanitarian situation
is alarming, as displaced families struggle with
inadequate access to basic needs such as food, water,
and healthcare. Women and children, in particular,
face heightened risks of exploitation and abuse in such
chaotic environments [18].

In July 2024, the United Nations Children’s Fund
(UNICEF) and the World Health Organization (WHO)
reported the high risk of the spread of polio in Gaza,
following the detection of viral traces in six wastewater
samples in the central part of Gaza in June. Moreover,
on August 23, polio was confirmed in an 11-month-old
boy, who was left paralyzed. In this situation, tens of
thousands of children under five years old are now at
risk of contracting polio; indeed, 50,000 children have
been born in Gaza alone since October 2023, and thus
are without vaccination coverage.

From the latest data provided in August 2024 by the
Global Polio Eradication Initiative (GPEI), it is evident

that polio tends to recur constantly. In addition to the
two countries where it remains endemic, Afghanistan
and Pakistan, polio is also present in those countries
that are characterized by conditions of extreme
poverty due to environmental phenomena and wars
(Fig. 2).

Despite these challenges, an agreement was reached
that allowed for more than 640,000 children under
the age of 10 to begin receiving the new oral polio
vaccine type 2 (nOPV2), starting from the 1° of
September. During the first round of an emergency
vaccination campaign conducted in three phases from
September 1 to 12, 2024, approximately 560,000
children under ten were vaccinated against polio in
the Gaza Strip [19].

This urgent, temporary humanitarian response aimed
at preventing the spread of polio, which has resurfaced
in Gaza after 25 years with the circulating variant of
poliovirus type 2 (cVDPV2). All parties are respecting
this humanitarian pause, and there is hope from various
stakeholders that this positive momentum will continue.
This will not only facilitate the vaccination of children
against polio but also to prevent or treat the many other
infectious diseases that can spread at any moment in
this devastated land.

However, for a polio vaccination campaign to be
effective, it must be able to reach at least 95% of
children, and it is clear that such a percentage is
difficult to achieve in any country at war. Furthermore,
it is evident that vaccines alone can only be part of
the effort to stop the spread of the virus. To prevent
future epidemics, whether in Gaza, Ukraine, Sudan or
Lebanon peace and health equality must be restored.
Only by restoring peace can we guarantee access to
healthcare, vaccines, and medicines for the entire
population. Ensuring access to safe, clean and treated
water, along with adequate hygiene facilities, is essential
for preventing the spread of infectious diseases.

Any ceasefire or pause in hostilities will be crucial,
such in the case of Gaza, is crucial for enabling full
humanitarian access, not only to vaccines but also to
the full range of assistance necessary to support the
basic needs of civilians.

Moreover, to ensure safe and sustainable access to
healthcare, advocating for peace and finding solutions
to ongoing conflicts must remain an absolute priority.
It is essential to allocate resources to healthcare aid and
personnel. Only in this way can we effectively control
epidemic outbreaks that could otherwise escalate
severely at any moment.

Support for peace is therefore essential from a
healthcare perspective to limit epidemics and save
a significant number of lives. It is clear that peace is
equally crucial in preventing these epidemics from
spreading to countries—such as those in Europe—that
seem secure. In these regions, outbreaks could have
serious health consequences for the population, partly
due to declining vaccination rates. Over the past 15
years, the great clinical success of vaccinations has,
in a way, also created its paradoxical limitation. In
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wealthy, developed Western countries like the United
States and those of Western Europe, the disappearance
or significant reduction of infectious diseases has
diminished the perceived importance of vaccination.
At the same time, the increased use of the internet and
social media as sources of information has contributed
to spreading news sometimes lacking any scientific
basis. In addition to misinformation, there is the
attitude of those who, in the face of the highly unlikely
risk of an adverse vaccine reaction, overlook the clear
benefits of immunization against disease, allowing
doubts and suspicions to guide them. This fuels vaccine
hesitancy, which, as history shows, has existed since
Edward Jenner’s discovery of the vaccine in the late
18th century [20]. Today, however, it is reaching levels
that threaten herd immunity.
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