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Abstract
Background: Equal distribution of health resources has been a core objective of both long- and medium-term strategic 
plans for the health sector in Sudan. However, the targets of these plans have not yet been achieved, resulting in weak per-
formance of the whole health system. The unequal distribution of the health resources has resulted in significant regional 
disparities in provision of health care services.
Aims: This study aims to describe and analyse the inequality in geographic distribution of public sector’s physical and 
human health resources in Sudan. In addition, the study also aims to measure the relations between density of health 
resources and health outcomes.
Methods: State-level data on health resources and health outcomes obtained from the Sudan Health Statistical Report of 
2016 were used to calculate inequality indices, drawing Lorenz curves, and calculating Spearman’s correlation analysis 
between health resource density and health-related outcomes. 
Results: Our findings show that the distributions of health resources, based on population size, were highly unequal 
among the 18 states of Sudan.
Conclusion: There is a crucial need to improve health status in the relatively under-resourced states, particularly in Dar-
fur, South Kordofan and Blue Nile states. Moreover, the government needs to use health resource allocation models that 
take into account the population size and health outcomes variables in each state in future health strategies.
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Introduction
Background
Inequality of health resources is a worldwide phenome-
non but it is more predominant in developing countries 
(1). Maldistribution of health resources has been one of 
the leading health care problems in many countries (2). 
Several studies have shown that inequitable geograph-
ical distribution of health resources is a major problem 
that hinders population access to health care services (3–
5). Moreover, many studies show that there is a positive 
correlation between the availability of health resources 
and health outcomes represented by life expectancy and 
mortality rates (6,7). Therefore, equitable distribution of 
health resources in developing countries is of paramount 
importance, as many of these countries face severe short-
ages in physical and human resources to provide essen-
tial health care services (8,9). 

In Sudan, inequitable regional distribution of wealth 
and resources has been the leading driver of political 
conflicts and violence since its independence in 1956 
(9–11). Power sharing, equal distribution of national 
resources and provision of basic services to all citizens 
have been the main common goals for both political 
parties and armed movements (11). Many factors have 
cumulatively contributed to the inequality of resources 
in Sudan in the past decades. These factors include 

political, economic and administrative polices adopted 
by the successive national governments (10).

Nonetheless, the government of Sudan strives to 
provide equitable health care services to the whole 
population. The long-term strategic plan for health 
sector (2003–2027) aims to provide equitable, accessible, 
affordable, efficient and quality health care services 
(12). In line with the long-term plan objectives, the 
national health sector medium-term plan (2012–2016) 
also marks equity in access and utilization of health 
services (13). However, the targets of these plans have 
not been achieved (14). As a result, the distributions of 
health resources have been highly unequal, reflecting 
significant regional disparities in provision of health care 
services (13–15). For example, recent statistics show that 
the number of physicians per 100,000 population varied 
between 1.8 and 28.5 physicians across the Sudan’s 18 
administrative states in 2016 (16). The range is even wider 
for the nurse density rate, ranging from 6.6 to 90.2 nurses 
per 100 000 population (16). 

Thus, it is immensely important to carry out research 
on the inequality of geographic distribution of health care 
resources in Sudan to enable the country to set strategies 
for improving population access to health care services.

Sudan’s health status 
The key national health indicators reveal that the overall 
Sudan’s health status is low (8,17). Moreover, the point es-
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timators of these indices disguise significant interstate 
and intrastate differences. There are marked disparities 
in the values of these indicators between the country’s 
states. For example, the percent of the population with 
no access to health services ranged between 20 to 40% (8). 
This is mainly due to security concerns in conflict-affect-
ed states in Darfur, South Kordofan and Blue Nile, where 
most health care facilities are not accessible (8). About 
45% of the population has no access to improved drink-
ing water, particularly in the rural and conflict-affected 
areas, and more than 50% of selected essential medicines 
are not available (17). Moreover, the physician, nurse, and 
midwife densities are far below the minimum threshold 
of 230 doctors, nurses and midwives per 100 000 popu-
lation that was recommended by WHO as necessary to 
deliver crucial maternal and child health services (18). 

Despite the poor health status, the infant mortality 
rate (IMR) fell from 70 per 1000 live births in 2006 to 
48 per 1000 live births in 2015, but still higher than the 
Millennium Development Goals (MDGs) target of 40 
deaths per 1000 live births (17,19). Similarly, the under-5 
years mortality rate (U5MR) also declined from 112.2 
per 1000 live births in 2006 to 70 per 1000 live births 
in 2015, again still higher than the MDGs target of 53 
deaths per 1000 live births in 2015 (17,19). Likewise, the 
maternal mortality rate (MMR) decreased from 509 per 
100 000 live births in 2000 to 311 per 100 000 live births 
in 2015, still higher than the MDGs target of 134 deaths 
per 100 000 live births (17,19). The total life expectancy at 
birth also improved, from 58.0 years in 2007 to 63.7 years 
in 2015 (17,19).

This poor status of health is largely associated with 
low financial and human resources allocated to the health 
sector. In Sudan, the domestic general government 
health expenditure is extremely low, amounting to less 
than 2 % of the Gross Domestic Product (GDP) in 2015, far 
below the world level (20).The per capita government and 
private health expenditures in in 2015 were PPP US$ 86.3 
and PPP US$ 185.4, respectively, which are also far below 
world level values (20). 

Study objectives
Despite the unequal distribution of health care services 
and resources across Sudan’s regions, up to now it seems 
that no study has been carried out on the geographic dis-
tribution of health resources. Therefore, this study aims 
to fill the existing research gap by analysing the level of 
inequality in geographic distribution of the public sec-
tor’s health resources using 2016 data. In addition, the 
study also aims to measure the relationships between 
density of health human resources (physicians and 
nurse) and health outcomes.

Methods
Study variables and data sources
To measure the level of health resources distribution be-
tween states, 2 groups of variables were studied: 

•	 health facilities, which includes hospitals, health 
units, health centres and beds;

•	 human resources, which includes specialist physi-
cians, dentists, all physicians, nurses, public health 
officers, medical assistants, technicians, midwives, 
and health visitors.

The data for this study were obtained from the Sudan 
Health Statistical Report of 2016, published by the Fed-
eral Ministry of Health (16). The report provides detailed 
health statistics for the 18 states of Sudan for 2016.

Inequality indices
There are many indices for measuring inequality in the 
geographic distribution of health variables. The most 
common indices used in analysing inequality in the dis-
tribution of health resources include the Lorenz curve, 
the Gini coefficient, the weighted coefficient of varia-
tion and the dissimilarity index (21–24). In addition, the 
author has developed a resource concentration index to 
determine relatively under- and over-resourced regions/
states. 

Weighted coefficient of variation 
Like the ordinary coefficient of variation, weighted coef-
ficient of variation (WCV) is a relative measure of disper-
sion. Taking the impact of population share in each state 
into account, the population WCV for a variable y (e.g. 
health resource), given a sampling weight hw and size 
variable hs (population size), is defined as (24):
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High WCV values indicate a higher degree of health 
resource inequality and vice versa. As a relative measure 
of dispersion, WCV allows comparison of inequality 
levels for different health variables.

Gini coefficient 
The Gini coefficient (GC) is widely used to assess the in-
equality distribution of health resources. For a sample of 
size n (e.g. number of regions), the GC for variable y (e.g. 
health resource) given a sampling weight hw and size 
variable hs (population size) is estimated as follows (24):
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The coefficient value ranges between 0 and 1. Lower val-
ues indicate less inequality in the distribution of the re-
sources, and higher values suggest greater inequality. A 
Gini coefficient < 0.2 indicates absolute equality, 0.2–0.3 
low inequality, 0.3–0.4 medium inequality, 0.4–0.5 high 
inequality and > 0.5 represents extreme inequality (25–
27).

Dissimilarity index
The dissimilarity index (DI), also known as the Hoover 
Index, measures the proportion of each health resource 
that would have to be redistributed in order to achieve 
even distribution of the health resource between states or 
regions. The index takes the following form (28):

6 
 

                                                   [2] 

<body>Where:<equ> 

 

 

<body>The coefficient value ranges between 0 and 1. Lower values indicate less inequality in 

the distribution of the resources, and higher values suggest greater inequality. A Gini coefficient 

< 0.2 indicates absolute equality, 0.2–0.3 low inequality, 0.3–0.4 medium inequality, 0.4–0.5 

high inequality and > 0.5 represents extreme inequality (25–27). 

<h2>Dissimilarity index 

<body1>The dissimilarity index (DI), also known as the Hoover Index, measures the proportion 

of each health resource that would have to be redistributed in order to achieve even distribution 

of the health resource between states or regions. The index takes the following form (28):<eqn> 

                           [2] 

<body>Where is the percentage of the population in region i to the total population in the 

country,  is the percent of resource j in region i to the total resource j in the country. The index 

value ranges between 0 and 1; smaller values indicate greater equity in resource allocation, and 

larger values show higher inequality in the distribution of the resource.  

<h2>Lorenz curves 

<body1>In addition to GC and DI indices, Lorenz curves (LCs) are widely used to represent 

graphically the distribution of health resources (29,30). The diagonal line in the LC represents 

perfect equality of the resource distribution among regions/states. The more the variable of 

1I x
µ

= -
!

!

!

2 2n n
i i+1

i i k k k k 1 2 n-1 n2
i=1 k=i1

V -V y  ; V = w ; w =hw hs ; and y y ...y y
V

x
é ù

= ´ ³ ³ ³ê ú
ë û

å å
!

n

i i
i=1
n

i
i=1

w y

w
µ

å
=
å

!

iji

.j

n yp1
j 2 P. yi=1

H = -å
iP
P.

ij

.j

y
y

Where iP
P. is the percentage of the population in region 

i to the total population in the country, ij

.j

y
y  is the percent 

of resource j in region i to the total resource j in the 
country. The index value ranges between 0 and 1; smaller 
values indicate greater equity in resource allocation, and 
larger values show higher inequality in the distribution 
of the resource. 

Lorenz curves
In addition to GC and DI indices, Lorenz curves (LCs) are 
widely used to represent graphically the distribution of 
health resources (29,30). The diagonal line in the LC repre-
sents perfect equality of the resource distribution among 
regions/states. The more the variable of interest curve 
deviates from the diagonal, the greater the degree of un-
equal distribution of the variable between regions/states.

Resource concentration index
To determine the resource concentration among the re-
gions under study, the author developed the following 
formula:
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The resource concentration index (RCI) determines 
the source of inequality with a value ≥ zero; (RCi ≥ 0). 

An index value = 1 indicates that the percentage of the 
health resource allocated to the state is exactly equal to 
the percentage of the population in the region; a value 
< 1 means that the region receives relatively fewer health 
resources compared to its population size, and a value > 1 
shows that the region receives relatively higher health 
resources compared to its population size. 

Data analysis
The Distribution Analysis Stata Package was used to calcu-
late inequality indices (WCV and GC) and plot Lorenz 
curves for the health resources variables. Dissimilarity 
and resource concentration indices were calculated using 
Excel. Spearman’s rho correlation was used to compute 
the correlation coefficients between density of health 
human resources (physicians and nurses) and health out-
comes (IMR, U5MR, MMR, and life expectancy) using 
SPSS statistical package. For all the methods used for data 
analysis, the unit of analysis is the “state”, as the health 
data were aggregated to state level in the Health Statisti-
cal Report of 2016.

Results
Weighted coefficient of variation, Gini 
coefficient, and dissimilarity index
Table 1 shows the WCV and GC values for the health re-
sources based on the population size, in addition to DI 
values. For health facilities, the WCV values show that 
hospitals beds is the most unequally distributed resource 
among the 18 states with a value of 82.9%, followed by 
health units, health centres and hospitals with respec-
tive WCV values of 76.6%, 66.0% and 62.8%. For human 
resources, the WCV values show that the most unequally 
distributed resources are dentists, specialists, total physi-
cians, technicians and nurses, with extremely high WCV 
values of 145.0%, 129.4%, 124.6%, 113.9% and 95.9% respec-
tively. The inequality distributions of the other human 
resources are relatively lower, with WCV values ranging 
between 33.1% for medical assistants and 75.4% for public 
health officers.

The GC values for the health facilities vary from 0.32 for 
hospitals to 0.43 for beds. Based on the GC interpretation, 
the inequality distribution of health facilities is medium 
except for beds, for which the inequality distribution 
level is high. The GC values for human resources vary 
considerably, ranging from 0.18 to 0.68. The GC values for 
specialists, dentists, total physicians and technicians vary 
range from 0.53 to 0.68, showing that the distributions of 
these resources exhibits extreme levels of inequality. The 
levels of inequality for nurses and public health officers 
are high, for midwives and health visitors medium, and 
for medical assistants very low.
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The Lorenz curves depicted in Figure 1 show that 
distribution of health facilities is unequal, as all the curves 
were far from the line of equality. The distribution of beds 
was the worst, followed by health centres, health units 
and hospitals. For human resources, the geographical 
distribution is highly unequal, with distribution of 
specialists, total physicians and dentists worst (Figure 2). 

The DI values for health facilities vary from 16.3% for 
beds to 27.6% for health units (Table 1). The DI values for 
human resources range from 17.8% for nurses to 44.2% for 
dentists. For example, according to the DI values, 44.2% of 

dentists in those states that have more dentists relative to 
their population size need to be transferred to states that 
have fewer dentists in order to achieve equal distribution 
across the states. The interpretation proceeds similarly 
for the other DI values.

Resource concentration indices
Tables 2 and 3 show the values of RCI for health facili-
ties and human resources for the 18 states. Based on 
these values, the states that have more hospitals relative 
to their populations were Northern, River Nile, Red Sea, 

Figure 1 Lorenz curve for Sudan’s health facilities, 2016
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Figure 2 Lorenz curve for Sudan's health human resources, 2016
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Gezira and Sinnar. In contrast, Kassala, Khartoum, South 
Darfur, West Darfur and Eastern Darfur states have few-
er hospitals relative to their populations. Regarding other 
health facilities, South Darfur, Eastern Darfur and Kassa-
la states have the lowest RCI values, signifying the need 
of more health facilities in these states.

The RCI values for human resources show that 
number of physicians (specialists, dentists, total 
physicians) and nurses are relatively higher in Northern, 
River Nile, Khartoum and Gezira states, as RCI values 

are greater than one. Conversely, the RCI values for 
other states, particularly Darfur, Kordofan and Blue Nile 
states, are much lessr than one, indicating that these 
states have a relatively low number of physicians and 
nurses compared with their populations. For allied health 
personnel (public health officers, medical assistants, 
technicians, midwives, health visitors), the RCI values 
show that their distributions are irregular but generally 
have similar patterns to those of physicians. 

Table 1 Weighted coefficient of variation, Gini coefficient and dissimilarity index values for the distribution of the health facilities 
and human resources in Sudan, 2016

Variable Weighted coefficient of 
variation (%)

Gini coefficient Dissimilarity index (%)

Health facilities

Hospitals 62.8 0.32 20.1

Health units 76.6 0.37 27.6

Health centres 66.0 0.36 18.1

Beds 82.9 0.43 16.3

Human resources

Specialists 129.4 0.61 30.7

Dentists 145.0 0.68 44.2

Total physicians 124.6 0.60 29.3

Nurses 95.9 0.47 17.8

Public health officers 75.4 0.41 21.7

Medical assistants 33.1 0.18 21.4

Technicians 113.9 0.53 21.2

Midwives 60.3 0.33 25.6

Health visitors 65.5 0.37 25.6

Table 2 Resource concentration index values for health facilities in Sudan, 2016

State Hospitals Health units Health centres Beds
Northern 2.8 3.3 1.0 2.7

River Nile 1.6 0.8 3.5 2.0

Red Sea 1.6 1.4 1.0 1.2

Gadaerf 1.3 1.9 0.7 1.1

Kassala 0.7 0.5 0.9 0.7

Khartoum 0.5 0.3 0.7 1.2

Gezira 1.5 1.6 1.4 1.2

Sinnar 1.5 1.5 1.1 1.3

White Nile 1.1 1.3 1.0 0.8

Blue Nile 1.3 1.2 1.3 1.1

North Kordofan 1.1 1.3 1.5 0.9

South Kordofan 0.8 1.0 0.7 0.7

West Kordofan 0.9 0.9 1.1 0.9

North Darfur 1.0 0.6 0.7 0.6

South Darfur 0.4 0.2 0.4 0.4

West Darfur 0.5 0.7 1.0 0.6

Central Darfur 0.9 2.5 1.2 0.6

Eastern Darfur 0.4 1.0 0.6 0.3
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Why equality of health resources distribution 
matters?
To answer this point, correlation analysis using Spear-
man’s rho correlation was performed to examine the 
relationship between density of human resources (phy-
sicians and nurses) and health outcomes, represented by 
IMR, U5MR, MMR and life expectancy. 

The results of Spearman’s correlation show there 
is a significant positive correlation between physician 
density and life expectancy (P < 0.001), revealing that 
the states with higher physician density have longer life 
expectancy (Table 4). The results also show that there 
are significant negative correlations between physician 
density and IMR, U5MR and MMR (P < 0.05 for all). This 
indicates that the states with higher physician density 
have lower IMR, U5MR and MMR. Moreover, there are 
significant negative correlations between nurse density 
and U5M and MMR at the 0.05 level of significance, 
indicating that states with a high density for nurses have 
lower U5M and MMR. However, there is no satisfactory 

evidence of a statistically significant relationship 
between nurse density and life expectancy and U5M 
(P > 0.05).

The overall results signify the importance of equal 
allocation of health human resources between the states 
in increasing access to health care services and enhancing 
health outcomes. 

Discussion
Over the past few decades, the government of Sudan 
has adopted a number of policies and measures aimed 
at providing equitable, accessible and affordable quality 
health care services. Key policies and measures include 
interstate and intrastate redistribution of health human 
resources, improving working conditions, provision of fi-
nancial incentives and overseas training for health work-
ers in rural areas (31). 

Despite the measures taken to improve health status 
and reduce health inequalities, the study results show 

Table 3 Resource concentration index values for health facilities in Sudan, 2016
State Specialists Dentists Total 

physicians
Nurses health 

officers
Medical 

assistants
Technicians Midwives Health 

visitors
Northern 1.1 1.1 1.5 2.2 1.0 4.0 1.6 1.2 0.5

River Nile 1.3 0.7 1.5 1.4 2.0 1.9 1.5 0.8 3.9

Red Sea 1.0 0.9 0.7 1.0 1.0 0.9 0.5 0.8 0.4

Gadaerf 0.7 0.2 0.7 1.1 1.9 0.7 1.1 0.8 0.6

Kassala 0.7 0.4 0.8 0.9 0.5 1.1 0.7 0.8 0.3

Khartoum 2.3 2.8 2.1 1.5 0.8 0.4 1.9 0.1 0.8

Gezira 1.5 1.9 1.4 1.1 1.7 0.6 1.0 1.0 0.9

Sinnar 0.8 0.6 1.0 1.5 0.9 2.2 1.1 1.0 0.4

White Nile 0.6 0.6 0.9 0.8 1.2 1.1 0.8 1.0 1.2

Blue Nile 0.3 0.4 0.9 1.4 0.4 1.3 0.8 1.7 2.9

North Kordofan 0.6 0.2 0.5 0.6 1.1 1.1 0.7 1.8 1.2

South Kordofan 0.2 0.1 0.3 0.6 1.4 1.2 0.3 1.1 1.7

West Kordofan 0.6 0.5 0.5 1.0 1.2 1.3 0.5 2.0 1.7

North Darfur 0.4 0.2 0.4 1.0 0.7 1.4 0.8 1.7 1.6

South Darfur 0.2 0.1 0.1 0.3 0.4 0.8 0.5 0.5 0.5

West Darfur 0.5 0.2 0.3 0.4 0.1 0.8 0.8 4.6 0.8

Central Darfur 0.3 0.3 0.2 0.2 0.1 0.4 0.1 1.9 0.5

Eastern Darfur 0.2 0.0 0.4 0.2 0.9 0.6 0.2 1.0 0.3

Table 4 Spearman’s correlations matrix between density of physicians and nurses, life expectancy, infant mortality rate (IMR), 
under-5 years mortality rate (U5MR) and maternal mortality rate (MMR) for the 18 states in Sudan, 2016 

Variable Density of 
Physicians 

Density of 
nurses 

Life expectancy IMR U5MR

Density of nurses 0.847***

Life expectancy 0.765*** 0.522

IMR –0.658** –0.572* –0.449

U5MR –0.625* –0.486 –0.645* 0.762***

MMR –0.732** –0.646** –0.687** 0.383 0.329
*P-value < 0.05, **P-value < 0.01, ***P-value < 0.001. 
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that the distributions of health resources were highly 
asymmetric, demonstrating substantial disparities 
among Sudan’s 18 states. Based on GC values, the 
inequalities in the distribution of health facilities ranged 
from moderate to high. Vis-à-vis human resources, the 
inequality was very high for physicians (specialists, 
dentists, total physicians) and varied from low to very high 
for allied health personnel. To achieve equal distribution 
of health resources among Sudan’s states, the study 
results show that 16–28% of the health facilities and 18–
44% of the human resources need redistribution between 
regions. Furthermore, the findings strongly confirm the 
importance of equal geographical distribution of human 
resources between the regions as there were significant 
positive relationships between density of human 
resources and health outcomes.

The unequal distribution of health resources is a 
part of the macro-level problem of uneven development 
and maldistribution of wealth in Sudan. Moreover, the 
problem of uneven development is the main cause of the 
current political conflict between the government and 
the armed movements in Darfur, Kordofan and Blue Nile 
states and the non-ruling political parties (10,11). 

The results of this study are consistent with the 
findings of some studies carried out in other developing 
countries. For example, Rabbanikhah et al. found that 
the distribution of general practitioners among Iran’s 
provinces during 2010–2016 were unequal (2): GC values 
ranged between 0.272 and 0.356. Geographic inequalities 
in the distribution of health care services and health 
outcomes were also reported in Ethiopia in 2011: GC 
values ranged from 0.047 for under-five deaths to 0.33 for 
skilled birth attendance (32). In China, Yang assessed the 
distribution of health resources during 2004–2009 and 
concluded that inequalities in health care were pervasive 
and favoured urban population (33). Regional inequalities 
in health care services and health outcomes have also 
been reported in Tunisia and Morocco (34,35). 

However, the results of this study did not agree 
with some studies in other developing countries. For 
example, in Saudi Arabia, El-Farouk et al. found that 
health resources were equitably distributed among the 
administrative regions (36). Similarly, in Mongolia, 
Erdenee et al. found that the distributions of health care 
resources based on population in 2014 were adequate, 
but the distributions of these resources when based on 
geographic area were unequal (37). Additionally, research 
carried out by Wiseman et al. showed that the distribution 
of physicians based on population at the provincial level 
in Fiji in 2007 was relatively equal (38).

The results of the correlation analysis show that in 
general the Sudanese states with a greater density of 
human health resources have higher life expectancy 
and lower mortality rates, represented by the IMR, 
U5MR and MMR. These results are consistent with the 
results of a number of previous studies investigating 

the link between human resources for health and health 
outcomes (39,40). Moreover, a great deal of research has 
found that unequal distribution of health resources has 
negative effects on access to health care services and, 
hence, on health-related outcomes (41). 

Limitations and future research
State-level data obtained from the annual health statis-
tical report of 2016 were used to describe and analyse 
the regional differences in health resources in Sudan. It 
would be interesting to perform further analyses on the 
geographical distribution health resources within each 
state to compare inter and intra-state distribution. 

Furthermore, the data used were also aggregated 
at the variables level. The annual health report lacks 
detailed information on health facilities such as rural 
and tertiary hospitals, which provide different levels of 
health care services. The availability of detailed data on 
health variables would improve the level analysis and the 
results.

Based on the study findings and data restrictions, 
further research considering inter-state distribution of 
health resources and disaggregated health variables is 
highly recommended. 

Conclusion 
There are distinct regional disparities in health resources 
in Sudan. Furthermore, it is also established that in the 
states with relatively better health resources, the popu-
lations have longer life expectancy and lower mortality 
rates. In contrast, the populations in relatively under-re-
sourced states have shorter life expectancy and higher 
mortality rates. 

Based on these findings, the need to address the 
problem of disproportionate distribution of health 
resources, particularly human resources, is immensely 
important. Therefore, we recommend the following:

•	 There is a crucial need to improve health status in the 
relatively under-resourced states, particularly Darfur, 
South Kordofan and Blue Nile states. 

•	 In future health strategies, there is a need to use re-
source allocation models that take into account the 
population size and health outcome variables in each 
state.

•	 There is a need for the allocation of more funds for 
the health sector to implement equity-promoting 
strategies. 

•	 Improving working conditions and offering greater 
incentives are important to attract, motivate and 
retain health workers in rural areas, particularly in 
Darfur and Kordofan states.
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Disparités régionales dans la répartition des ressources sanitaires du Soudan
Résumé
Contexte : La répartition égale des ressources sanitaires est un objectif central des plans stratégiques à long et moyen 
terme pour le secteur de la santé au Soudan. Cependant, les cibles de ces plans n’ont pas encore été atteintes, ce qui 
se traduit par une faible performance du système de santé dans son ensemble. La répartition inégale des ressources 
sanitaires a entraîné d’importantes disparités régionales en matière de prestation de services de santé.
Objectifs : La présente étude vise à décrire et à analyser l’inégalité dans la répartition géographique des ressources 
sanitaires physiques et humaines du secteur public au Soudan. En outre, l’étude vise également à mesurer les relations 
entre la densité des ressources de santé et les résultats sanitaires.
Méthodes : Les données sur les ressources sanitaires et les résultats sanitaires au niveau des États obtenues à partir du 
Rapport sur les statistiques sanitaires du Soudan de 2016 ont été utilisées pour calculer des indices d’inégalité, tracer des 
courbes de Lorenz et calculer l’analyse de corrélation de Spearman entre la densité des ressources sanitaires et les résultats 
sanitaires. 
Résultats : Nos résultats montrent que la répartition des ressources sanitaires, basée sur la taille de la population, 
était très inégale entre les 18 États du Soudan.
Conclusion : Il faut absolument améliorer la situation sanitaire dans les États qui disposent de ressources  
relativement insuffisantes, en particulier dans les États du Darfour, du Kordofan du Sud et du Nil bleu. En outre, le 
gouvernement doit utiliser des modèles d’allocation des ressources sanitaires qui tiennent compte de la taille de la 
population et des variables des résultats sanitaires dans chaque État dans les stratégies futures de santé.

التفاوتات الإقليمية في توزيع الموارد الصحية في السودان
محمد إسماعيل

الخلاصة
الخلفية: ظل التوزيع المتكافئ للموارد الصحية هدفًا أساسيًا لكل من الخطط الاستراتيجية طويلة الأمد ومتوسطة الأمد للقطاع الصحي في السودان. 
غير أن أهداف هذه الخطط لم تتحقق، مما أدى إلى ضعف أداء النظام الصحي برمته. وقد أدى التوزيع غير المتكافئ للموارد الصحية إلى تفاوتات 

إقليمية كبيرة في توفير خدمات الرعاية الصحية.
الأهداف: هدفت هذه الدراسة إلى وصف عدم المساواة وتحليلها في التوزيع الجغرافي للموارد الصحية المادية والبشرية للقطاع العام في السودان. 

وبالإضافة إلى ذلك، كما هدفت الدراسة أيضًا إلى قياس العلاقات بين كثافة الموارد الصحية والنتائج الصحية.
للصحة  الإحصائي  التقرير  من  جمعت  التي  الصحية  والمخرجات  الصحية  الموارد  بشأن  الدولة  مستوى  على  البيانات  استخدمت  البحث:  طرق 
الصحية  الموارد  كثافة  بين  سبيرمان  ارتباط  تحليل  وحساب  لورينز،  منحنيات  ورسم  المساواة،  عدم  مؤشرات  لحساب   2016 لعام  السودانية 

والمخرجات ذات الصلة بالصحة.
النتائج: تبين النتائج التي توصلنا إليها أن توزيع الموارد الصحية، على أساس حجم السكان، كان غير متكافئ إلى حد كبير بين ولايات السودان 

البالغ عددها 18 ولاية.
الاستنتاجات: هناك حاجة ماسّة لتحسين الوضع الصحي في الولايات ذات الموارد المنخفضة نسبيًا، ولا سيّما في ولايات دارفور وجنوب كردفان 
التي تأخذ في الاعتبار حجم السكان ومتغيرات  والنيل الأزرق. وعلاوة على ذلك، تحتاج الحكومة إلى استخدام نماذج تخصيص الموارد الصحية 

المخرجات الصحية لكل ولاية في الاستراتيجيات الصحية المستقبلية.
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