
50   ______________________________________   СОЦИОЛОГИЯ ГОРОДА. 2025. № 4. С. 50—59 

 
 
 
 
 
 
 

ГОРОДСКИЕ ОБЩЕСТВЕННЫЕ ПРОСТРАНСТВА 
 
 
 
 
 
 
 
 
 
                                                                                                      Research Article 

 
Ehsaan J. Al-Shebillawy✉ 

Postraduate student of Architecture of Buildings and Structures Department, Volgo-
grad State Technical University. 1, Akademicheskaya st., Volgograd, 400074, Russia; 
e-mail: ehsaan.alshebillawy@volg-edu.ru 

 
Sergey V. Korniyenko 

Doctor of Engineering Sciences, Leading Researcher, FSBI TsNIIP of the Ministry 
of Construction of Russia, Head of Architecture of Buildings and Structures De-
partment, Volgograd State Technical University (VSTU). 1, Akademicheskaya st., 
Volgograd, 400074, Russia; 
e-mail: skorn73@mail.ru; ORCID: 0000-0002-5156-7352  

 
Burak A. Al-Mossawy 

Lecturer, Al-Furat Al-Awsat Technical University; Postraduate student of Architec-
ture of Buildings and Structures Department, Voronezh State Technical University. 
14, Moskovskiy Ave., Voronezh, 394006, Russia  
 

 
SPATIAL PLANNING STRATEGIES FOR MEDICAL FACILITIES 
IN IRAQI CITIES: THE CASE OF KARBALA 

 
Abstract. This study aims to analyses the reality of health services in the city of 
Karbala in light of the rapid urban transformations and the continuous population in-
crease witnessed by the city. The study focuses on the use of geographic information 
systems (GIS) techniques as an analytical tool to assess the distribution and spatial 
efficiency of health institutions within the general urban framework. The problem 
arises in the geographical imbalance between areas of health service availability and 
areas with clear health deprivation, which leads to imbalances in accessibility and 
increases pressure on functioning institutions. The study addresses identifying gaps 
in health service coverage, revealing disparities between regions in terms of popula-
tion density versus availability of health facilities, and proposing strategies for better 
distribution. It also seeks to provide a planning vision that enhances spatial justice 
and supports the efficiency of the health system, in line with the requirements of 
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sustainable development in Iraqi cities. The expected results of this study are an im-
portant input for the reformulation of health policies and urban planning on a scien-
tific basis that considers population distribution and existing infrastructure. 
 
Key words: geographic information systems (GIS), health services, urban planning, 
health planning, spatial analysis, Karbala city, planning standards. 
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Introduction 
Health services are one of the most prominent indicators of well-being and 

quality of life in cities, as they are closely related to the ability of society to achieve 
sustainable development (Rao, Bairwa, Mehta et al., 2024). This sector is becom-
ing increasingly important in Iraqi cities that are witnessing rapid urban transfor-
mation and a continuous increase in population, which is putting growing pressure 
on public services, especially health services (Al-Jubouri, 2021). This uncontrolled 
urbanization, coupled with the absence of comprehensive planning visions, has 
contributed to clear imbalances in the distribution of health institutions between 
regions, especially between urban and rural areas, and between northern and south-
ern governorates (Abdoun, Al-Abbadi, 2025). The governorates of southern Iraq 
are among the areas most affected by these imbalances, where health deprivation is 
evident despite the concentration of non-governmental activities in some areas, 
without being matched by equitable distribution or sustainable planning of health 
centers and hospitals (Hasan, Webb, Quayyum, Ensor, 2024). 

The city of Karbala faces complex challenges as a result of its religious loca-
tion and the increasing population density, which calls for the need to analyze the 
reality of health services in it accurately, based on modern scientific tools, most 
notably geographic information systems (GIS), which allow the possibility of ana-
lyzing the spatial distribution of health institutions and measuring their efficiency 
based on quantitative and spatial criteria (Shakarchi, Shakarchi, Al-Abayachi et al., 
2025). This analysis aims not only to provide a descriptive image, but also to reveal 
gaps in coverage, identify areas of deficit or congestion, and propose alternative 
locations that contribute to improving spatial justice and reducing disparities in 
access to health services (Liao, Chang, Yang, 2012). The importance of this study 
lies in the need to direct public policies towards adopting integrated planning for 
health services, in line with urban growth, and taking into account the population 
and social structure, and the functional dimension of services (Rahim, Toguzbaeva, 
Aidaraliev, Dzhusupov, 2025). 

The reality of health services in Karbala, as in many Iraqi cities, reflects the 
lack of proactive planning, which has led to the concentration of health institutions 
in specific areas and the deprivation of entire neighborhoods of basic care services 
(Al-Janabi, 2023). These gaps are not limited to quantity but extend to quality, 
weakening the efficiency of the sector and increasing pressure on operating centers 
(Ding, Chen, Yu et al., 2021). To achieve comprehensive urban development, the 
distribution of health institutions must be proportional to the population distribu-
tion, considering demographic and urban changes; otherwise the continued popula-
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tion increase will generate mounting pressure that will make these services ineffec-
tive (Shih, Yang, Chia et al., 2023). 

The aim of the research is analysis the health institutions spatial distribution in 
Karbala using GIS-technologies, evaluation of spatial distribution efficiency and 
development of practical recommendations in urbanized areas. The study also 
seeks to contribute to the formulation of an integrated future vision for health ser-
vices, considering social and spatial justice, and pushing towards achieving sus-
tainable development goals in Iraqi cities. 

 
Classification of levels of health services 

Within the organizational structure of the national health system, health ser-
vices are classified into four main levels, varying among themselves in terms of 
geographical scope, number of population served, and type of services provided, 
with the aim of achieving universal health coverage and more equitable and effi-
cient distribution of resources. 

Level I: Community Health Post. This level is the foundation of the health 
service pyramid and usually arises in small villages with less than 1,000 inhabi-
tants. This point is managed by a “health guide” selected from the residents of the 
same village, who is responsible for health education, first aid, and maternal health 
services. This unit is an effective link between the local community and govern-
ment health institutions, and this level is supported on a weekly basis with periodic 
visits by a general practitioner and health technicians to provide basic treatment 
services. This model is effective in Promote health awareness and reduces pressure 
on higher centers. 

Level II: Health Clinic. This level represents an evolution in the volume of 
services and the number of beneficiaries, as it is allocated to areas with a popula-
tion between 1,000 and 3,000 people. These clinics provide basic preventive and 
curative services daily by a specialized medical team that includes a general practi-
tioner and a qualified nursing staff. These clinics are relatively advanced health 
units that cover the basic needs of the population and are an important pillar in 
primary health networks. 

Level III: Primary Health Center. This level provides an expanded package 
of services, including, in addition to basic services, oral and dental health services, 
and laboratory tests, and is established in areas with a population of between 3,000 
and 10,000 people. These centers are managed by multidisciplinary medical staff, 
serve as a reference point between health clinics and hospitals, and contribute to 
reducing the burden on senior levels by providing integrated quality care at the lo-
cal level. 

Level IV: Comprehensive Primary Health Center. This is the highest level 
of primary health care and is reserved for areas with a population of more than 
10,000 people. It is known as the “Comprehensive Health Center”, as it provides an 
integrated range of preventive and curative services, including specialized clinics, 
radiology services, physiotherapy, and emergency services around the clock. These 
centers are also designed to be able act as a link between primary and secondary 
health care, enhancing the efficiency of the public health system and the effective-
ness of urban infrastructure. 

Level V: Hospital Services (Secondary and Tertiary Care). Hospitals 
represent the final and most specialized level within the health service hierarchy. 
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They are established in urban and regional centers to serve large population groups, 
often exceeding 50,000 people per facility. Hospitals offer a wide spectrum of ad-
vanced diagnostic, therapeutic, and surgical services that go beyond the scope of 
primary care. This includes inpatient care, specialized surgical units, intensive care, 
and a full range of diagnostic laboratories and imaging services. Hospitals are di-
vided into general and specialized types, forming the backbone of the secondary 
and tertiary care system and playing a central role in the national referral network 
by managing complex cases and medical emergencies. 

 
Urban planning strategies for the development of health services in cities 

 
A. Spatial Integration Strategy 
 It is based on the distribution of health institutions within the urban plan so 

that they are integrated with the rest of the uses (such as housing, transportation, 
education). 

 Enhances accessibility and reduces health marginalization in the limbs. 
 It relies on analysing “unserved urban spaces” and directing investment to 

them. 
B. Accessibility-Oriented Planning 
 The time distance criterion (such as 800 meters or 15 minutes on foot) is 

used to determine health service coverage. 
 It is applied by cities such as London and Barcelona. 
 The GIS is used to map physical access and measure coverage. 
C. Hierarchical Health Network Planning 
 Ensure the existence of all levels of service (health point > health center > 

hospital) with a thoughtful hierarchical distribution. 
 It creates a balanced network between primary, secondary and tertiary care, 

and limits the momentum on central hospitals. 
D. Infill Development Strategy 
 It is based on the development of health centers within spaces within the 

existing urban fabric rather than external expansion. 
 Reduces the cost of infrastructure and promotes spatial justice. 
 Especially important in Iraq's cities, which are suffering from uncontrolled 

horizontal expansion. 
E. Demand-Based Planning 
 It links indicators of population density, age groups, and disease pattern in 

different regions. 
 This data is used to determine the type and size of health service required 

in each area. 
 Example: establishment of maternity care centers in areas with a high per-

centage of pregnant women. 
F. Integrating the health dimension into land use planning (Health in All 

Planning Policies) 
 A multisectoral approach that integrates health into all urban planning de-

cisions. 
 It includes the design of streets, parks, play areas, and public transportation 

to promote public health. 
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 Supported by the WHO Framework (WHO: Urban Health Equity Assess-
ment and Response Tool). 

G. Restructuring health networks in cities with random growth 
 In cities with urban sprawl, mobile or combined health units are being de-

veloped. 
 A healthy urban resilience approach is used to ensure response in crises 

and congestion. 
The proposed strategies for developing the health sector in Karbala are 

grounded in a comprehensive assessment of both service availability and spatial 
adequacy. Tables 1 and 2 provide critical insights into the current and projected 
deficits in health facilities and land allocation relative to national planning stan-
dards. These findings highlight the urgent need for strategic interventions to bridge 
service gaps and ensure equitable access to healthcare in line with future popula-
tion growth. 

 
Table 1. Comparison of the Current Number of Health Facilities with Standards and 

Deficits 

Type of 
Facility 

Existing 
Number 

Standard 
per Popula-

tion 

Number 
Required 
Currently 

Current 
Deficit 

Number 
Required 
by Target 
Year 2035 

Deficit 
by Tar-
get Year 

Hospital 9 
1 per 50,000 
people 

14 –5 18 –9 

Primary 
Health 
Center 

29 
1 per 10,000 
people 

49 –20 88 –59 

 
Table 2. Area and Per Capita Share of Health Services 

Category 
Planned 

Area 
(ha) 

Actual 
Area 
(ha) 

Planned 
Per 

Capita 
(m²) 

Ac-
tual 
Per 

Cap-
ita 

(m²) 

Standard 
(m²/person) 

Differ-
ence 
from 

Standard 
(Planned) 

Differ-
ence 
from 
Stan-
dard 

(Actual) 
Health 23.69 23.36 0.49 0.48 0.86 –0.37 –0.38 
Total 
Land 
Uses 

4147.23 2957.98 84.73 60.35 113.085 –28.36 –52.74 

 
Spatial Analysis of Health Services in Karbala City 

Health services are among the most important indicators of quality of life and 
urban well-being, and their balanced spatial distribution is a key outcome of sus-
tainable urban planning. The need to analyze the spatial distribution of such servic-
es increases in cities with demographic and religious particularities, such as Karba-
la. Growth of cities puts great pressure on the health infrastructure. 

Two core spatial analysis indicators were used: 
 Global Moran’s I: to measure the degree of spatial autocorrelation among 

the locations of health institutions. 
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 Getis — Ord General G: to detect the presence of high- or low-value spa-
tial clusters (High/Low Clustering). 

Moran’s I Analysis Results. To assess the degree of spatial autocorrelation in 
the distribution of health services in Karbala City, the Global Moran’s I statistic 
was applied to two categories: hospitals and primary healthcare centers (Table 3). 

 
Table 3. Moran's Index Results 

Facility Type Moran’s I Z-score P-value 
Hospitals 0.0054 0.0445 0.9644 
Primary Healthcare 
Centers 

0.0739 1.7092 0.0874 

 
The analysis of spatial distribution using Moran’s Index reveals that hospitals 

in Karbala are distributed in a random pattern, that indicate a lack of spatial plan-
ning or alignment with population needs. Although primary healthcare centers 
show a slight tendency toward clustering, the result is not statistically significant. 
These findings underscore the urgent need to ensure equitable distribution of health 
services across urban areas. 

Getis — Ord General G Analysis Results. To examine the presence of spa-
tial clustering of health institutions in Karbala, the Getis — Ord General G statistic 
was applied to hospitals and primary healthcare centers. This analysis helps detect 
whether high-value or low-value clusters exist in the spatial arrangement of the 
features (Table 4). 

 
Table 4. General G Results Table 

Facility Type General G Z-score P-value 
Hospitals 0.1255 0.0449 0.9641 
Primary Healthcare 
Centers 

0.07388 1.7092 0.0874 

 
The General G analysis supports the findings of the Moran's I statistic. Hos-

pitals in Karbala are randomly distributed with no evidence of spatial clustering. 
Although primary healthcare centers show a slight inclination toward forming 
high-value clusters, the result lacks statistical significance. These outcomes em-
phasize the need for proactive spatial planning to ensure equitable access and re-
duce potential service gaps in underserved areas. 

 
Evaluating Health Service Distribution against Planning Standards 

When comparing the results of Moran’s I and Getis — Ord General G spatial 
statistics with the standard service ranges for health facilities, it becomes clear that 
Karbala City exhibits significant spatial disparities in the distribution of health ser-
vices. Although primary healthcare centers are expected to serve areas within a 
1,000-meter radius and populations up to 10,000 people, the spatial analysis reveals 
a weak tendency toward clustering (Moran’s I = 0.0739), yet the result is not statis-
tically significant. This indicates insufficient coverage density or poor distribution 
across the urban fabric. In the case of hospitals, which should serve broader areas 
ranging from 3 to 5 km and populations up to 100,000, the results show a com-
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pletely random spatial pattern (Moran’s I = 0.0054) and no evidence of spatial clus-
tering (General G = 0.1255). This reflects a lack of prior strategic planning to en-
sure balanced spatial coverage of hospital services (Table 5). 

 
Table 5. Standard Geographic and Population Coverage Ranges for Health Facilities 

Health Facility Type 
Standard Geographic 

Range 
Standard Population 

Coverage 
Primary Health Care Center 500—1000 meters 8,000—10,000 persons 
General/Specialized Hospital 3—5 km 50,000—100,000 persons 

 
These findings confirm the mismatch between the actual distributions of 

health facilities and recommended planning standards, highlighting the urgent need 
to reallocate services and optimize their locations using GIS-based spatial analysis 
to improve spatial equity in access to healthcare (Fig. 1, 2). 

 
Fig. 1. Scheme illustrated the service coverage of primary 

health care centers in the city of Karbala 
 

 
Fig. 2. Scheme illustrated the service coverage of general and 

specialized hospitals in the city of Karbala 
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Conclusions 
1. The current spatial distribution of health institutions in Karbala reveals a 

lack of balance, resulting in significant disparities in access to healthcare services 
across neighborhoods. 

2. The locations of hospitals and primary health centers do not align with es-
tablished planning standards regarding both geographic coverage and population 
thresholds. 

3. Certain areas are over-served with healthcare facilities, while others suffer 
from severe shortages, creating functional gaps that undermine overall system effi-
ciency. 

4. The existing health facilities were not planned based on scientific or quan-
titative criteria such as population density or demand indicators, but rather on his-
torical or administrative factors. 

5. The absence of accurate spatial databases and a GIS-based strategic health 
planning approach has weakened decision-makers' ability to implement effective 
service expansions or redistributions. 

 
 

REFERENCES 
Abdoun N. N., Al-Abbadi A. A. (2025) The reality of the health system in Iraq (chal-

lenges and levels). Lark, vol. 17, pp. 534—509. DOI: 10.31185/lark.3908 
Al-Janabi T. (2023) Barriers to the Utilization of Primary Health Centers (PHCs) in 

Iraq. Epidemiologia, vol. 4, pp. 121—133. DOI: 10.3390/epidemiologia4020013 
Al-Jubouri M. (2021) Geographical analysis of primary health care centers and their 

functional efficiency. Kufa Journal of Arts, vol. 1, pp. 403—426. 
DOI: 10.36317/kaj/2021/v1.i49.1618 

Ding H., Chen Y., Yu M. et al. (2021) The effects of chronic disease management in 
primary health care: Evidence from Rural China. Journal Health Economy, vol. 80, 
p. 102539. DOI: 10.1016/j.jhealeco.2021.102539 

Hasan M. Z., Webb E. J. D., Quayyum Z., Ensor T. (2024) Choice of primary health-
care providers among population in urban areas of low- and middle-income countries — a 
protocol for systematic review of literature. System Review, vol. 13, p. 285. 
DOI: 10.1186/s13643-024-02714-x 

Liao P., Chang H., Yang F. (2012) Does the universal health insurance program affect 
urban‐rural differences in health service utilization among the elderly? Evidence from a 
longitudinal study in Taiwan. The Journal of Rural Health, vol. 28, pp. 84—91. 
DOI: 10.1111/j.1748-0361.2011.00363.x 

Rahim F., Toguzbaeva K., Aidaraliev A., Dzhusupov K. (2025) Strategies to streng-
then Iraq’s primary healthcare system: A systematic literature review with special focus on 
Society 5.0. Public Health Challenges, vol. 4, p. 1002. DOI: 10.1002/puh2.70033 

Rao K. D., Bairwa M., Mehta A. et al. (2024) Improving urban health through primary 
health care in South Asia. Lancet Glob Health, vol. 12, pp. 1720—1729. 
DOI: 10.1016/S2214-109X(24)00121-9 

Shakarchi Z., Shakarchi F., Al-Abayachi B. et al. (2025) A health system’s analysis 
for Iraq’s health care and a primary healthcare prioritization proposal. British Journal of 
General Practice, vol. 75, p. 2197. DOI: 10.3399/bjgp25X742197 

Shih C.-I., Yang H.-F., Chia S.-L. et al. (2023) Differences in the healthcare needs of 
older adults attending primary health centers in urban and rural areas of Taiwan. BMC Pri-
mary Care, vol. 24, p. 213. DOI: 10.1186/s12875-023-02174-7 

 
 



Spatial planning strategies for medical facilities in Iraqi cities: the case of Karbala   _______________ 

58   ______________________________________   СОЦИОЛОГИЯ ГОРОДА. 2025. № 4. С. 50—59 

УДК 711-1                     Научная статья 
 

Ихсаан Дж. Аль-Шебиллави✉ 
аспирант каф. архитектуры зданий и сооружений, Волгоградский государствен-
ный технический университет (ВолгГТУ). Россия, Волгоград, 400074, ул. Академи-
ческая, 1; 
e-mail: ehsaan.alshebillawy@volg-edu.ru 

 
Сергей Валерьевич Корниенко 

д-р техн. наук, вед. науч. сотр. ФГБУ «ЦНИИП Минстроя России», зав. каф. ар-
хитектуры зданий и сооружений, Волгоградский государственный технический 
университет (ВолгГТУ). Россия, 400074, Волгоград, ул. Академическая, 1; 
e-mail: skorn73@mail.ru  

 
Бурак А. Аль-Моссави  

преподаватель, Технический университет Аль-Фурат Аль-Аусат; аспирант каф. 
архитектуры зданий и сооружений, Воронежский государственный технический 
университет. Россия, 394006, Воронеж, Московский пр-т, 14  

 
 
 

СТРАТЕГИИ ПРОСТРАНСТВЕННОГО ПЛАНИРОВАНИЯ 
МЕДИЦИНСКИХ УЧРЕЖДЕНИЙ В ИРАКСКИХ ГОРОДАХ 
(НА ПРИМЕРЕ КЕРБЕЛЫ) 

 
Целью данного исследования является анализ состояния медицинского обслужи-
вания в городе Кербела в свете стремительных городских преобразований и не-
прерывного роста населения. Исследование основано на использовании методов 
географических информационных систем (ГИС) в качестве аналитического ин-
струмента для оценки распределения и пространственной эффективности меди-
цинских учреждений в рамках городской инфраструктуры. Проблема состоит в 
географическом дисбалансе между районами с доступным и недоступным меди-
цинским обслуживанием, что приводит к увеличению нагрузки на эксплуатируе-
мые медицинские учреждения. Исследование направлено на выявление пробелов 
в медицинском обслуживании, различий между регионами с точки зрения плот-
ности населения и доступности медицинских учреждений, а также на разработку 
стратегий для более эффективного распределения медицинского обслуживания. 
Также оно направлено на разработку концепции планирования, поддерживаю-
щей эффективность системы здравоохранения в соответствии с требованиями 
устойчивого развития иракских городов. Ожидаемые результаты данного иссле-
дования являются важным вкладом в переосмысление политики здравоохранения 
и городского планирования на научной основе с учетом распределения населе-
ния и существующей инфраструктуры. 
 
Ключевые слова: географические информационные системы (ГИС), здраво-
охранение, городское планирование, планирование здравоохранения, простран-
ственный анализ, город Кербела, планировочные стандарты. 
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