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Spatial analysis of the distribution of health centers
in Al-Rass city using GIS
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Abstract:

Health services are one of the most important services
that countries strive to provide to their residents, since these
services are directly connected with the life and health of the
population. From this standpoint, we find that the Kingdom of
Saudi Arabia has taken care of health services and has been keen
to distribute them across all regions and cities of the Kingdom.
Al-Rass is one of the cities that have received a share of health
services of all kinds. Therefore, this study came to focus on the
distribution of primary health centers in the city, especially that
the city of Al-Rass is witnessing a development and a continuous
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growth and increase in its population size, which was not
accompanied by a similar development and growth in the
number of primary health centers. The study relied on a spatial
analysis method using the spatial analysis tools of GIS, such as
neighborhood correlation coefficient, Kernel density analysis,
and Moran's coefficient, in addition to other tools. The study also
relied on the available data from the relevant government
agencies, such as the Ministry of Health, the General Authority
for Statistics and the Municipality of Al-Rass city. The study
reached a set of results, the most important of which is that the
number of primary health centers (11 centers) does not
correspond to the population size and the number of
neighborhoods (48 neighborhoods). The results of the analysis of
the neighborhood correlation coefficient showed that the
distribution of primary health centers in the city of Al-Rass took
a dispersed or regular distribution pattern, as the value of the
neighborhood correlation coefficient was (1.72). The results of
the Kernel density analysis showed that the highest value in the
concentration of the density of primary health centers in Al-Rass
city was at the central point of the city, while it decreases as we
move away from the center towards the neighborhoods on the
outskirts.

Keywords: health services, spatial distribution, Al-Rass city.
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Average Nearest Neighbor Summary

Observed Mean Distance:
Expected Mean Distance:
Nearest Neighbor Ratio:

z-score:

p-value:

1595.8684 Meters
925.3137 Meters
1.724678
4.598037

0.000004

Dataset Information

Input Feature Class:
Distance Method:
Study Area:

Selection Set:

azeall 31,0l
EUCLIDEAN
37673036.905766

False

Arc Gis plasinly ZBall) slac) @ jaadl)
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o) e 8 Tl Sl S Ll Y s e 4k Cing)
sl 23h 4l ) Ayl 4l i el dilai Ge () se dalad iling
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Jis Ll Jgaall 8 LS La, )5S 4lse e Lbay daiS aadiin s jadl)
C S e S J8 e dnall Aaadl) agd an8 5l ) 2ae

Table

ERAE-RIL Y

ozl 81l

OBJECTID = SHAPE = VVEI NAME

1 |Point 4470 |l
2 |Point 5107 | Ja=adi
3 |Point T4BT |zl
4 |Point 6806 | e 2= AL
5| Point 3415 |k
§ | Point T157 o=t
7 | Paint TTT3 | Joasd Sl
8 [Point 84596 | jkdl
9 | Point 9283 | s Sl
10| Point 5837 | 24
11 | Point 3668 | i

& Al S el a5l ad i) Ladll o (6) A JSE e
Z A laadlda il dad o B Jilay ddanall Jady 230 (g0 5850 Jaal s (a)ll A
(Y.6A-) Critical value s all 4edll 3Uai ¥ YY 41U Score

Yo
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ok 0.052 4a1Ull s (Moran 1) ¢l se Sl dus sall dall (i LS o( Y 0A4) 5
Jsll Sy iy g 4l 4gliia o <135y slae a) shay Alalaa 5allall a8 Al
(Moran I) ¢ s s zilis o Clustered

AV aal) <)l Moran | ol se dily Jalad 5 (6) a8y JSl)
ool Aaa
Spatial Autocorrelation Report

Moran's Index: 0.052729 Significance Level Critical Value
z-score: 2.236069 (p-value) (z-score)
001 mm <-2.58
p-value: 0.025347 0.05 = -2.58--1.96
0.10 [ -196--1.65
— ) -1.65-1.65
0.10 3 1.65-1.96
0.05 1.96 - 2.58
0.01 N >2.58

Given the z-score of 2.23606887379, there is a less than 5% likelihood that this clustered
pattern could be the result of random chance.

Arc Gis alaiuly Aaldl dlac ) jaaqll
(High/Low Clustering( General G) G 4y A Jylas ¥
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e 0sSs z3sail) 138 O Gty (7)) B S 8 Qi) e i) Jalaal)

Aga gaall

dsaall 3SI .l (High/Low Clustering) G 48 Julas &3l (7) &8 JSi
ool A A ALY

High-Low Clustering Report

Significance Level Critical Value
{p-value) [z-score)

Observed General G: 0.000443
Z-score: 2.521074 3

0.01 mm <-2.58
p-value: 0.011700 0.05 B3 -2.58--1.96
010 [ -1.96--1.65
- ] -1.65-1.65
(1 N — 1.65-1.96
0.05 = 1.96- 258

0.01 W =258

(—' (Random) '—).
Significant Significant

Low-Clusters High-Clusters

Given the z-score of 2.52107414253, there is a less than 5% likelihood that this high-clustered
pattern could be the result of random chance.
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General G Summary
Observed General G:  0.000443
Expected General G: 0.000379

Variance: 0.000000
Z-score: | 2.521074
p-value: 0.011700

Dataset Information
Input Feature Class:  a.all jSlyoll
Input Field: WEI
Conceptualization: INVERSE_DISTANCE
Distance Method: EUCLIDEAN

Row Standardization: False
Distance Threshold:  5248.0654 Meters
Weights Matrix File: None

Selection Set: False
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