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Background. Equitable access to healthcare is a fundamen-
tal human right. As capital intensive infrastructures, hospi-
tals consume 40-50% of health expenditure in low and mid-
dle-income countries. However, inequities in the allocation 
of hospital beds compromise efficiency, accessibility and out-
comes. This study aimed to systematically review and meta-
analyze the available evidence on the allocation of hospital 
beds in Iran and to quantify the inequality with established 
indices.
Methods. A systematic review has been done in accordance with 
the principles of PRISMA, and the search process was conducted 
in international (PubMed, Scopus, Web of Science, EMBASE, 
CINAHL, DOAJ, MEDLine) and Iranian (SID, BKNS, Magiran) 
databases, and studies published from 2000 to 2025 in English 
and Persian language. Eligible studies reported quantitative 
measures of the allocation of hospital beds using inequality indi-
ces. Study quality was evaluated by using the Joanna Briggs Insti-
tute checklist. Meta-analysis was conducted using random effects 

and quality effects models, with heterogeneity being tested by 
Cochran’s Q, I2, and H2.
Results. Thirty studies were eligible for inclusion (16 English, 14 
Persian). Eight studies contributed 18 effect sizes for meta-analy-
sis. The pooled Gini coefficient was 0.24 (95% CI: 0.20-0.28), and 
this indicates relative equity across the country, though heteroge-
neity was very high (I2 = 96.3%). Quality-effects modelling pro-
duced a very similar, higher estimate 0.26 (95% CI: 0.21-0.30). At 
the provincial level, Gini values were found to be between 0.229 
(South Khorasan) and > 0.50 (Sistan and Baluchestan, Bushehr), 
showing the existence of important regional differences. City level 
inequalities were greater where values of 0.46 and 0.68-0.70 were 
found in Tehran and Shiraz, respectively, compared to those in 
Shanghai and Shenyang. 
Conclusion. While there is national equity in the allocation of 
hospital beds in Iran there are significant sub-national (provincial 
and urban) inequities. Addressing these requires equity-focused 
planning, monitoring and prioritization of disadvantaged regions.
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Summary

Introduction 

Providing access to health services has been recognized 
as a fundamental human right [1]. Hospitals as the vital 
columns of national health systems, are fundamental to 
the provision of care and to the provision of equitable 
access to health care services. However, the building and 
maintenance of hospital infrastructure, particularly bed 
capacity, is one of the most capital-intensive investments 
in health care  [2]. Hospitals in most low and middle-
income nations account for more than 35% of spending 
on health, underscoring the fact that they are a significant 
expenditure [3]. Conversely, inefficiencies in the use of 
resources is often accompanied by wastage estimated 
to be between 20 and 40 percent which erodes systems 
performance as well as long-term viability  [4]. Due 
to high capital investments, the structure of hospitals 
involves region-specific, evidence-based planning to 
optimally utilize these resources to achieve maximum 
value for the resources invested [5].
The importance of equitable bed allocation at hospitals 
is best seen in instances such as the ongoing coronavirus 
(COVID-19) pandemic, where studies have shown 

a direct link between lower mortality rates and bed 
availability  [6, 7]. Enhancement in the capacity of 
the hospital beds in any particular area automatically 
aids in the movement of specialized staff personnel in 
medicine, sophisticated medical equipment and other 
support facilities. Thus, it remains one of the most 
important parameters for measuring the allocation of 
fairness in healthcare services  [8]. Hence, comparison 
of the hospital bed index in the regions through the size 
of their populations is important to establish regions 
with weak access to healthcare services and to undertake 
focused allocation of services to regions in want  [9]. 
Nonetheless, no solitary ideal value remains acceptable 
for the hospital bed index per head of population as this 
indicator stretches over nations in light of public health 
culture, disease prevalence, as well as the health system’s 
structure  [10]. However, in a country with one health 
system, the hospital bed indicator can continue to be one 
of the most important indicators of balanced allocation 
of resources in regions. Thus, unequal allocation of 
hospital beds causes wastage of resources as well as 
migration of patients to cities with superior facilities, 
aggravating health system problems [11].
Various studies have been done on the allocation of 



M. KESHVARI ET AL.

E112

hospital beds among provinces or within cities of 
one province. However, these investigations have 
used diverse indices and methodological approaches, 
leading to heterogeneous results as regards equity in the 
allocation of hospital beds [12-14]. Such inconsistency 
poses problems in drawing a clear assessment in 
order to support an evidence-based decision making. 
Consequently, systematic monitoring of the allocation 
of health resources and the provision of correct evidence 
for policy makers are imperative [15]. There is a general 
consensus that implementation of evidence-based health 
policy-making is gaining momentum in a situation with 
limited resources like low and middle income countries 
since high quality and context specific evidence may be 
used to guide decision makers to tackle problems related 
to inequalities and resource allocation [16]. Due to the 
heterogeneity and methodological differences in current 
literature on hospital bed allocation, a meta-analysis will 
overcome inconsistencies and will be capable f giving 
strong evidence to make decisions  [17]. The proposed 
study will address the knowledge gap by undertaking a 
systematic review and meta-analysis of the allocation of 
the bed in hospitals in Iran. This is aimed at evaluating 
equity in the access to hospital beds and giving concrete 
evidence to health policymaking.

Methods 

This systematic review was designed and conducted 
in 2025, and the results are reported following the 
“Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses” (PRISMA) guidelines [18].

Search Strategy 
The searches were conducted in two international and 
Iranian databases, including articles published between 
January 1, 2000, to June 30, 2025. The international 
databases were Medline, Pubmed, Embase, Cinahl, 
Directory of open Access journals, Web of Science 
and Scopus and Iranian databases were SID, Barakat 
knowledge network system (BKNS), Magiran. Search 
terms used were: (‘Distribution’ OR ‘Allocation’ OR 
‘Rationing’) AND (‘Hospital facilities’ OR ‘Hospital 
beds’ OR ‘Hospital resources’ OR ‘Physical resources’ 
OR ‘Healthcare resource’) AND ‘Iran’. To ensure that 
no relevant articles were omitted, the resources located 
were critically reviewed, and studies that were deemed 
suitable for inclusion based on manual review of the title 
and abstract were added to the shortlist. The searches 
were performed independently by two authors, and if 
any difference occurred between the two, the third party 
was consulted as the arbitrator and any difference was 
resolved. 

Inclusion and Exclusion Criterion
 Included studies were quantitative studies reporting 
the allocation of hospital beds at the national (inter-
provincial), provincial (intra-provincial) or urban 
level with inequality measures (e.g., Gini coefficient, 

Coefficient of Variation). We excluded studies that 
were qualitative in nature, letters to the editor, lacking 
hospital bed allocation data, as well as those analyses 
localized to special beds (due to limited comparability 
and heterogeneity in the allocation logic of beds).

Assessing the Quality of Articles 
Two researchers independently extracted the data and 
conducted the article quality assessments. In case of 
any disagreement during the data extraction or quality 
assessment process, a third researcher’s opinion was 
sought to resolve the conflict and reach a consensus. 
The researchers were blinded to the authorship of the 
studies to prevent any potential bias in the evaluation 
process. Two researchers independently assessed the 
quality of the studies included in the final analysis The 
quality of the articles was assessed using the Joanna 
Briggs Institute (JBI) checklist for cross-sectional 
studies. This checklist consists of 8 criteria. Each article 
was scored based on these criteria and assigned one of 
the following values: conformity (Y), nonconformity 
(N), unclear (U), and items not applicable to the 
article (N/A). Studies were then categorized based 
on the percentage of conformity: studies with less 
than 50%, 50-70%, and greater than 70% conformity 
were categorized as low, medium, and high quality, 
respectively [19]. 

Statistical Analysis
The search included international and Iranian 
databases, looking for articles published from January 
1, 2000 to June 30, 2025. Studies in English and Persian 
were considered eligible for inclusion. Overall, eight 
studies met the criteria for the meta-analysis; however, 
because several studies reported the Gini coefficient 
at more than one time point, a total of 18 effect sizes 
were analysed. Each reported Gini coefficient for 
a distinct time point was treated as a separate effect 
size to preserve temporal information and document 
changes in inequality over time, while also reflecting 
study-specific heterogeneity across different periods. 
Given the anticipated high heterogeneity, we did not 
conduct subgroup analysis or meta-regression due 
to the insufficient number of studies available for 
meaningful exploration of the sources of heterogeneity. 
The latest version of the Cochrane Handbook suggests 
a minimum of 10 studies per examined covariate in 
metaregression [20]. To obtain these estimates, we used 
both a conventional random-effects model (inverse 
variance weighting) and a quality-effects model. The 
heterogeneity between studies was evaluated with 
Cochran’s Q statistic, I2 index and H2 statistic. All 
analyses have been performed using Stata, version 18 
(StataCorp, College Station, TX, USA).

Results

Study selection
The selection process is shown in Figure 1. In all, 136 
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records were found (125 by searching the database and 
11 by manual search). After eliminating 29 duplicates, 
there were 107 unique records to screen. Title and 
abstract evaluation resulted in 69 articles for full text 
review, out of which 30 articles met the inclusion 
criteria and were included in the qualitative synthesis 
(16 in English and 14 in Persian). Among these, 8 
studies, specifically looking at national level of equity 
in the allocation of hospital beds, were included in the 
meta-analysis.

Study characteristics
The included studies addressed the allocation of hospital 
beds at the level of different administrative levels: inter-
provincial, 8 studies  [14, 21-27]; intra-provincial, 18 
studies  [13, 28-44]; city-level, 3 studies  [45-47] and 
within or across universities of medical sciences, 1 
study [12]. Overall, most studies were on provincial-level 
allocation and comparatively fewer studies examined the 
allocation on national-level. This imbalance is likely the 
result of both the limited data available combined with 
the lack of comprehensive nationwide statistics.

Quality assessment 
The methodological quality of the included studies 
was appraised using the JBI checklist, which has been 
validated for appraisal of both quantitative and qualitative 

research in terms of design, methodology, sampling 
and validity of results  [48]. Based on this assessment, 
4 studies were determined to be high quality, 18 were 
medium quality and 8 were low quality. The low-quality 
studies were excluded from the quantitative synthesis.

Measures of inequality
Among the 33 articles that were included in the final 
analysis, 32 used the Gini coefficient (or one of its 
variants) to assess hospital bed allocation. The Gini 
coefficient, which comes from the Lorenz curve, is 
generally accepted as the best measure of fairness in the 
allocation of resources [49]. The index ranges between 0 
to 1, where 0 indicates absolute equality and 1 absolute 
inequality. Conventionally, values < 0.2 represent 
complete equality; 0.2-0.3, notable equality; 0.3-0.4, 
inequality; 0.4-0.6, substantial inequality; and > 0.6, 
absolute inequality”  [50, 51]. In addition to the Gini 
coefficient, a few studies also reported other measures 
such as the Robin Hood, Gastwirth and Concentration 
indices. These complementary indicators were not 
widely applied but were included in Table I.

Meta-analysis Interpretation
A total of 8 eligible studies were included in meta-
analysis. Since most of these studies reported Gini 
coefficients for multiple time periods (e.g., 2006, 
2011, and 2016), each figure was treated as an effect 
size. Therefore, 18 effect sizes were included in a final 
analysis. Considering all the values reported made it 
possible to capture the temporal variation and study-
specific heterogeneity, and thus allow a more complete 
and realistic evaluation of the allocation of hospital beds.

Primary analysis (inverse-variance model). 
Using the standard random effects model with inverse-
variance weighting, a pooled Gini coefficient of 0.24 
(95% CI: 0.20 to 0.28) was estimated (Fig. 2). This 
estimate implies a notable equity in the allocation of 
hospital beds across provinces. However, heterogeneity 
was very high (Cochran’s Q = 619.54, df = 17, p < 0.001; 
I2 = 97.3%; H = 6.037). These values mean that virtually 
all of the observed variability is due to real differences 
between studies and not chance. Given this high degree 
of inconsistency, the use of a random-effects model was 
appropriate, as it accounts for the within- and between-
study variance and provides a more realistic pooled 
estimate [52, 53].

Complementary analysis (quality-effects 
model). 
To further compensate for the methodological rigor, we 
also used a quality-effects model, as suggested by Doi 
and Thalib  [54]. In this approach, study weights were 
adjusted based on quality scores based on the Joanna 
Briggs Institute (JBI) checklist, thus reducing the effect 
of statistically precise but methodologically weaker 
studies. The pooled Gini coefficient was 0.26 (95% CI: 
0.21 to 0.30) (Fig. 3) under this model. Although broadly 

Fig. 1. PRISMA flow diagram of the study.



M. KESHVARI ET AL.

E114

Tab. I. Characteristics of the studies included in the final analysis.

Row
Writer – Year – 
Language

Study 
Quality

Purpose of Study
Region/ 
Scope

Inequality 
Measure

Result

Jalilian
2025
English

Medium

To assess the correlation between 
the allocation of hospital beds 
and COVID-19 mortality in South 
Khorasan Province

South 
Khorasan

Gini Index Gini = 0.229 → Equality (2022) 

Rezaei
2024
English

High
Investigate trends in healthcare 
resource allocation inequality in 
Bushehr province

Bushehr
Gini, CI & RH 
Index(68, 69),

Gini = 0.47 (2012), 0.48 (2015), 
0.49 (2019), 0.47 (2022) 
→ Severe inequality

Behzadifar
2024
English

Medium
To examine the inequality 
in hospital bed allocation in 
Lorestan province

Lorestan Gini Index Gini = 0.27 (2023) → Equality

Mosadeghrad
2022
Persian

Low
To measure equity in the 
geographical allocation of 
hospital beds in Fars province

Fars Gini Index Gini = 0.30 (2016) → Inequality

Majiri
2022
Persian

Low
Evaluate inequality in the 
allocation of healthcare resources 
in Sistan and Baluchestan

Sistan & 
Baluchestan

Gini Index

Gini = 0.505 (2014), 
0.262 (2015), 0.287 (2016), 
0.287 (2017), 0.279 (2019), 
0.345 (2022) → Inequality

Khammarniyeh
2021
English

Medium
To assess the equity in the 
allocation of health resources in 
Southeast Iran

Sistan & 
Baluchestan

Gini Index
Gini = 0.526 (2020) 
→ Severe inequality

Mosadeghrad
2020
Persian

Low
To examine equity in the 
geographical allocation of 
hospital beds in Zanjan province

Zanjan Gini Index Gini = 0.26 (2016) → Equality

Mosadeghrad
 2020
 Persian

Low
To assess the geographic 
allocation of hospital beds in 
Khuzestan province

Khuzestan Gini Index Gini = 0.33 (2016) → Inequality

Mosadeghrad
 2020
 Persian

Low
To measure equity in the 
geographical allocation of 
hospital beds in Tehran province

Tehran Gini Index Gini = 0.299 (2016) → Equality

Daroudi
 2019 
 Persian

Low
Assess equity in hospital bed 
allocation in Mazandaran

Mazandaran Gini Index Gini = 0.28 (2016) → Equality

Mosadeghrad
2020
Persian

Medium
To examine equity in the 
allocation of hospital beds across 
Iran

Iran Gini Index
Gini = 0.107 (2016) → Complete 
equality

Mokhtaripayam et al. 
2019 
English

High
Investigate trends in the 
allocation of health sector 
resources in Iran

Iran Gini Index

Gini = 0.107 (2006); 
0.116 (2011); 0.147 (2016) 
→ Equality weakened, but still 
relatively fair

Ebrahimzadeh 
2019
English

Medium
To assess equity in the allocation 
of hospital beds in Gilan Province

Gilan Gini Index Gini = 0.23 (2016) → Equality

Chavehpour 
2019
English

Medium

To investigate the socio-
economic disparities in the 
allocation of hospital beds in 5 
major cities of Iran

5 
Metropolitan 
Cities

Gini Index

Gini = 0.58 (Tehran), 
0.53 (Mashhad), 0.56 (Isfahan), 
0.59 (Shiraz), 0.54 (Tabriz) 
→ (2016) Severe inequality

Haghdoost
2018
Persian

High

To evaluate the number and 
allocation of hospital beds in the 
country in 2015 and estimate the 
required hospital beds until 2025

National 
(Univ.)

Coefficient of 
Variation

CV = 36% (2016) 
→ High variability

Lotfi
2018
English

Medium

To evaluate the equality of health 
resources allocation (human 
resources, hospital beds, and 
medical centers) among the 
provinces of the country in 2014

Iran
Gini Index & 
Robin Hood 
Index

Gini = 0.14 → Equality; 
RH = 6.7 → Inequality (2014)

Nouraei Motlagh
2018
Persian

Medium

To estimate the equality between 
physical and human resources 
in the health sector among the 
cities of Lorestan province from 
2006 to 2014

Lorestan Gini Index

Gini = 0.49 (2006); 0.49 (2007); 
0.49 (2008); 0.50 (2012); 0.51 
(2013); 0.51 (2014) 
→ Severe inequality

u



HOSPITAL BEDS IN IRAN: EQUITABLE ACCESS TO HEALTHCARE

E115

consistent with the inverse variance estimate, the wider 
confidence interval reflects sensitivity of results to 
quality and methodological diversity of studies. 

Summary of findings
Taken together the two approaches indicate a remarkable 

equity in the allocation of hospital beds across Iranian 
provinces. While the inverse variance model is a 
statistically more precise estimate, the quality effects 
model adds complementary information by highlighting 
the importance of methodology in determining results. 
Accordingly, the final interpretation is based largely 

Tab. I. (follows).

Row
Writer – Year – 
Language

Study 
Quality

Purpose of Study
Region/ 
Scope

Inequality 
Measure

Result

Feyzabadi
2018
Persian

Medium

To evaluate the inequality trend 
in the allocation of human force 
and healthcare facilities in Iran 
from 2006 to 2015

Iran Gini Index
Gini = 0.45 (2006); 0.30 (2011); 
0.42 (2015) → Fluctuating, yet 
severe inequality

GolpariPour
2018
Persian

Low

Evaluate the inequality in the 
allocation of hospital resources in 
West Azerbaijan province before 
and after the Health System 
Reform Plan

W. 
Azerbaijan

Hall-Tiedman 
Index

Hall-Tiedman Index = 0.129 
(2013); 0.153 (2016); Inequality 
worsened after Health 
Transformation Plan

Chavehpour
2017
English

Medium
To evaluate the spatial allocation 
of public and private hospitals in 
Tehran

Tehran Gini Index
Gini (2011) Public Sector = 0.6 
Private Sector= 0.8 
→ Absolute inequality

Hatam N
2016
English

Medium
To explore the allocation of 
hospital beds in Shiraz and 
surrounding regions

Shiraz Gini Index
Gini = 0.68 (2014) 
→ Absolute inequality

Rezaei
2016
English

Medium
To evaluate the allocation of 
physicians and hospital beds in 
Iran in 2001, 2006, and 2011

Iran Gini Index
Gini = 0.16 (2001); 0.15 (2006); 
0.13 (2011) → Equality

Rezaei
2016
English

Medium

To evaluate the inequality of 
health resources allocation in 
Kermanshah province from 2005 
to 2011

Kermanshah Gini Index

Gini = 0.47 (2005), 0.45 (2006), 
0.45 (2007), 0.46 (2008), 0.46 
(2009), 0.44 (2010), 0.40 (2011) 
→ Severe inequality but 
improved over time

Ramandi
2016
English

High
To evaluate the allocation of 
physicians, staff, paramedics, and 
hospital beds

Iran Gini Index

Gini = 0.52 (2006), 0.59 (2007), 
0.59 (2008), 0.58 (2009), 
0.57 (2010), 0.58 (2011), 
0.58 (2012), 0.57 (2013) 
→ Severe inequality with 
fluctuations

Masoudi Asl
2015
English

Medium
To evaluate the allocation of 
hospital beds across 22 regions 
of Tehran

Tehran Gini Index
Gini = 0.46 (2010-2012)
→ Severe inequality 

Sari
2015
English

Medium

To evaluate the inequality of 
physical and human resources 
in the health sector among the 
provinces of the country from 
2001 to 2011

Iran
Gini Index 
& Gastwirth 
Index(70)

Gini = 0.158 (2001), 0.13 (2011) 
→ Improved 
Gastwirth = 0.25 (2001), 
0.20 (2011) → Improved

Rezaei
2015
English

Medium

To evaluate the access and need 
to hospital beds and physicians 
among the provinces of the 
country during 2001-2011

Iran
Gini Index & 
Robin Hood 
Index

Gini = 0.16 (2001); 0.13 (2011) 
→ Equality
Robin Hood = 7% (2001); 
5% (2011) → Redistribution 
improved

Rezaei
2015
Persian

Medium

To evaluate the inequality trend 
in the allocation of resources in 
the health sector in the cities of 
Kurdistan province during 2006 
– 2016

Kurdistan Gini Index
Gini = 0.34 (2006); 0.30 (2016) 
→ Inequality improved

Mostafavi et al.
2013
Persian

Low
To assess the allocation of 
specialist physicians and hospital 
beds in West Azerbaijan Province

West 
Azerbaijan

Gini Index
Gini = 0.51 (2012) 
→ Severe inequality

Zandian
2012
Persian

Medium
To measure inequality in the 
allocation of health resources in 
Ardabil Province

Ardabil Gini Index
Gini = 0.60 (2001); 0.59 (2008) 
→ Severe inequality

References in parentheses indicate previous studies that also applied these indices and were used to guide interpretation (64, 65 & 66).
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on the inverse variance random effects model with the 
quality-based model reported as a robustness check.

Intra-provincial studies
Eighteen studies looked at equity of hospital bed 
allocation within provinces. Reported Gini coefficients 
were quite different, ranging from 0.229 for South 
Khorasan (2022) to 0.526 for Sistan and Baluchestan 
(2020). Most provinces, such as Tehran (0.299, 2016), 
Fars (0.300, 2016), Zanjan (0.260, 2016) and Gilan 
(0.230, 2019) reported significant equity allocations. 
However, severe inequality was identified in Sistan 
and Baluchestan where Gini coefficients were more 
than 0.50 in several years and in Bushehr (0.47, 2012-
2022). Due to the high heterogeneity in scope, indicators 
and study design, these studies within provinces were 
not included in the meta-analysis. Nevertheless, they 
are important contextual evidence as they reveal that 
maldistribution of resources is not uniform between 
provinces and whereas some provinces have relatively 
equitable resource allocation, other provinces, especially 
disadvantaged areas such as Sistan and Baluchestan, 
Lorestan and Kurdistan, show persistently inequitable 
allocation. 

City-level studies
Three studies measured the allocation of hospital beds in 

large cities. Reported Gini coefficients varied from 0.46 
in Tehran to 0.68-0.70 in Shiraz and another study in 
five metropolitan cities reported more than 0.55. These 
results suggest substantial to absolute inequality, and are 
consistent with a concentration of hospital resources in 
affluent urban districts.

Discussion

Importance of Equity in Resource Allocation
Population health improvement involves more 
than the absolute increase in resources for health; 
rather, it requires an equitable allocation of 
resources  [55]. Even if hospital beds are increased, 
but the resources are not distributed evenly across 
populations, the improvement in population health 
is not guaranteed  [28]. Evidence from developed 
as well as developing health systems indicates that 
maldistribution is linked with reduced accessibility 

Fig. 2. Forest plots of the pooled Gini coefficients for hospital 
bed allocation across Iranian provinces. Inverse variance (Ran-
dom-effects).

Fig. 3. Forest plots of the pooled Gini coefficients for hospital 
bed allocation across Iranian provinces. Quality-weighted (Ran-
dom-effects).

(a) Random-effects model with inverse-variance weighting. The 
pooled estimate was 0.24 (95% CI: 0.20 to 28). (b) Random-effects 
model with quality-based weighting (red). The pooled estimate was 
0.26 (95% CI: 0.21 to 0.30).Each horizontal line represents the 95% 
confidence interval (CI) for a reported effect size, labeled by the au-
thor and year of data collection. The diamond at the bottom of each 
panel indicates the pooled estimate with its CI. The wider CI in the 
quality-effects model reflects the reallocation of weights according 
to methodological rigor (JBI checklist) rather than statistical precision.
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and efficiency of the delivery of services and increased 
health disparities, especially in disadvantaged 
areas  [56]. Equity in allocation policies is therefore 
required to become a fundamental principle of health 
systems planning, and the benefits from augmented 
resources must be translated into measurable health 
outcomes for all population groups [57].

National-Level Findings
At the national level, our meta-analysis of eight 
eligible studies resulted in a pooled Gini coefficient 
for hospitalization beds of 0.24 (95% CI: 0.20-0.28), 
which suggests a notable equity of hospital beds 
allocation between provinces. However, heterogeneity 
was extremely strong  [I2 = 97.3%], indicating that 
there were large differences in scope, data quality and 
methodology. Studies also confirm that data collected 
from hospitals in Iran suffer from quality issues due to 
problems such as lack of coherence and integration in 
information systems and the absence of standardized 
indicators  [58, 59]. To allow robustness, we also 
complemented the classical random-effects model 
with a quality-effects model [54]. Hence, by weighting 
studies according to methodological strength, the effect 
of weaker studies is minimized. The estimate obtained 
from the quality-effects model was slightly larger 
(0.26); however, the congruity between the two models 
demonstrates the consistency and robustness of the 
overall interpretation.

International Comparison
Iran’s pooled Gini coefficient (0.24) is roughly 
comparable to the Gini coefficient of South Korea, 
which had a Gini index for all hospital beds increased 
slightly from 0.269 in 2008 to 0.273 in 2012, which is a 
moderate level of inequality, despite the rapid expansion 
of their health systems  [60]. However, the overall bed 
capacity is much different: in 2022, South Korea had 
about 12.8 beds per 1,000 people (56) compared to 1.65 
in Iran in the same year [61], compared to 1.65 in Iran 
in the same year [62]. This difference highlights the fact 
that in situations of low total capacity, equity of access 
assumes greater importance: even small inequalities 
can have a powerful limiting effect [4], whereas in high 
capacity systems such as South Korea, the impact of 
imbalance is less severe.
By comparison, Iran’s performance continues to exceed 
the unusually equitable level reported for China in 2014 
(0.07), owing to far-reaching reforms and massive public 
investment since 2009  [63]. The same is true in other 
countries, including Saudi Arabia: the Saudi national 
Gini index in 2022 was 0.15, a fully equal national 
allocation by conventional standards [64].

Intra-Provincial Disparities
Subnational analysis shows more dramatic differences. 
The Gini coefficients within the provinces varied from 
0.229 (South Khorasan, 2022) to higher than 0.50 (Sistan 
and Baluchestan, 2020), and maldistribution remained 
an unwavering and recurrent pattern in Bushehr, while 

relatively uniform allocation was observed in Tehran, 
Fars, Zanjan, and Gilan. These disparities are located in 
structurally deprived areas like Sistan and Baluchestan, 
Lorestan and Kurdistan where geographic and 
socioeconomic barriers contribute to health inequities. 
A similar pattern was noted in Saudi Arabia where at the 
national level there was equity while at the regional level 
there were inequities between areas with high population 
density such as Makkah and Jeddah and those with low 
population density such as Al-Jouf and the Northern 
region [64].

Intra-Urban Inequalities
The disparities are even further marked at the city level 
with Gini coefficients ranging from 0.46 in Tehran to 
0.68-0.70 in Shiraz, and above 0.55 in a number of other 
metropolitan regions. These trends represent a clustering 
of hospital resources in high income neighborhoods 
and under-servicing of peripheral or disadvantaged 
communities. Comparable estimates for Shanghai (0.33-
0.34) and Shenyang (0.52-0.68) indicate that differences 
between Iranian metropolitan areas are very high by 
global standards [65, 66].

Policy Implications
The research suggests equity based allocation beyond 
the national level. Intra-provincial and intra-urban 
disparities clearly indicate the need to focus on poor 
provinces and deficient urban areas. In addition, the 
ability to incorporate systematic monitoring of equity 
into health planning could identify inequities early and 
inform corrective response.
Moreover, in the Iranian context where a significant 
share of outpatient specialty and sub-specialty services 
are provided by the private sector [67], the inequities in 
hospital bed allocation far transcend inpatient provision. 
Where there is not enough bed space, specialists have 
a smaller motivation to start private practices because 
there is not the infrastructure for admitting and 
managing patients. As a result, populations in these 
areas are left without access to hospital-based services 
as well as specialist out-patient care. This indicates that 
maldistribution of beds in hospitals can create a domino 
effect of inequity throughout the health system, at the 
same time undermining access to equitable basic and 
specialized services.
For future research, it is recommended to explore the 
underlying factors of hospital bed and health resource 
distribution and propose strategies to create an 
enabling environment for equitable distribution through 
appropriate policies.

Conclusion 

In conclusion, this study demonstrates that although, 
allocation of hospital beds at the national level is 
relatively even, there are considerable intra-provincial 
and intra-urban disparities in Iran. Ensuring equal 
access to hospital care among all population groups 
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requires equity-focused resource allocation and strategic 
monitoring of health system performance.

Strengths and Limitations
This study is one of the first systematic reviews to 
systematically evaluate the allocation of hospital beds in 
Iran using national and subnational evidence. However, 
there are some limitations. First, there was considerable 
heterogeneity between studies (I2~96%) as a result of 
variability in data sources, definitions, and time periods. 
Specifically, some studies focused on active beds (beds 
currently in use and providing services to patients), 
while others examined static beds (beds that have been 
built and have operational permits). This difference in 
the definitions and types of beds contributed to further 
heterogeneity in the study results. Second, the majority 
of included studies were cross-sectional, which limited 
causal inferences. Third, because of the small number 
of studies included in the meta-analysis (eight studies, 
18 effect sizes), a formal test of publication bias could 
not be performed. Lastly, studies with mixed methods 
were summarized narratively across provinces and cities 
because of heterogeneity of methods.
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