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Abstract 
his study analyzes the spatial accessibility and utilization of Primary Health Care facilities in some 
selected LGAs of Kano South Senatorial District, Kano State Nigeria. Spatial data collected were 
processed and incorporated into Arc GIS software interface, then mapped and analyzed using GIS 

Technique (Network Analyst). All Households within the study area were the target population from which the 
sample size of 400 respondents were drawn using Yamene’s (1967) sample size determination. The respondents 
were randomly administered questionnaire proportionate to the population of each LGA Descriptive statistics 
ware used for the analysis. Findings revealed that, majority of the communities in the study area travels within 
the minimum range of WHO standard distance (Sumaila, [0.5–5.4km]; Gaya, [1-3.8Km]; Ajingi, [0.5–5.1Km); 
and Rano, [0.6-3.6 Km]) to access some of the nearest PHC facilities. It was also discovered that, the number of 
people utilizing the facilities declines due to socio-economic and organizational barriers. Reasons like: user fees 
for services (53.08%); non-availability of drugs (71.05%); lack of prompt availability of service (86.33%) and 
good doctors/qualified nurses (53.6%); indifferent attitude of junior medical staffs (38.65%) and long waiting 
time for treatment (96.9%), have encouraged people to go for options provided by traditional and mystical 
orthodox. There is need for all stakeholders to invest more on PHC to facilitate access to different types of 
healthcare in deprived areas. Improve the nature and cost of PHC services render and prioritize instantaneous 
public awareness programs on healthcare utilization. 
 
Keywords: GIS, WHO, Socio-Economic 

INTRODUCTION 

An important aspect of Nigerian health policy that requires timely evaluation is accessibility to 

Primary Healthcare (PHC) facilities especially in rural areas. Thus, their locations and spatial 

structures influences accessibility and utilization, but neither of which is distributed evenly in space 
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(Wang, 2006; Federal Ministry of Health [FMOH] and United Nations Fund for Population [UNFPA], 

2008; Murad, 2011). In this regard, several theories have been propounded to explain the relationship 

between spatial arrangement and access to services. For instance, the central place theory (CPT) by 

Christaller (1933) as cited in Umar (2016) is an attempt to explain the spatial arrangement, size, and 

number of settlements. Partly about the location and spacing of service centers or central places, 

where a service centers is a settlement that provides some kind of service for surrounding catchment 

area. The main principles of the CPT are: threshold population and the range of good or services. 

Threshold population refers to the minimum population that is required to bring about the provision 

of certain good or services. While the range of good refers to the average maximum distance people 

would travel to purchase goods and services. Different goods and services have different threshold 

range. The principle of least effort on the other hand, indicates that people generally travel to the 

nearest location where a good or service is obtainable.  

 

Likewise, the location-allocation theory (LAT), propounded by Scott (1971) as cited in Umar (2016). 

This can be stated thus: “given a set of n points distributed on a plane, a numerical weight to be 

attached to each point, and a set of m indivisible centroids without predetermined locations. The aim 

is to find locations for m centroids and the allocation of each point or part thereof to some centroid so 

as to optimize an object functions”. Meaning, n points could be settlements such as; wards, villages, 

towns or some points within them, while the numeric weight could be the population of the 

settlements. Then the m indivisible centroids could be the facility in question, i.e. a school, clinic, 

dispensary etc. Therefore, the CPT helps in understanding factors influencing the location and 

patronage of goods and services. Thus, while patients may be discouraged to travel far for medical 

services, government cannot just locate facilities everywhere for economic reasons. Here, lies the 

relevance of LAT. Thus, it was of the view that service centers, like PHC facilities, should be located 

in a way that movement costs or time are minimized. Not to mention also, the services offered at the 

PHC facilities, should at the same time reflect the local culture service acceptability of the area it’s 

meant to serve (Obionu, 2007; Jaro and Abdulhamed, 2012).  Therefore, in trying to achieve these, the 

concept of accessibility from spatial, economic, social and organizational dimensions needed to be 

considered. This is to ensure that the bulk of the targeted population suffer the least in these 

dimensions.  

 

Spatial accessibility in this regard deals with distance to PHC facility, whereas economic dimension 

talks about the finance, i.e. money spent on a journey. Social dimension considers the norms and 

values of the people, as it determines the use of particular item or a point (facility), while 

organizational dimension refers to the extent to which services are conveniently organized for 

prospective clients, and encompasses issues such as clinic hours and appointment systems, waiting 

time, and the mode of service delivery (Lori, et al., 1992; Jaro and Abdulhamed, 2012). Healthcare 

providers have always aimed at providing healthcare for all residents using fair access policy, which 

is characterized as providing the right service at the right time in the right place (Murad, 2007; 

Obionu, 2007). Partly every successive Nigerian government in collaboration with other 

multinational and international agencies devoted substantial part of their annual budgets to 

healthcare provision and delivery (Olawuni, 2007).Sadly, many citizens are deprived of easy access 

to good healthcare services in Nigeria (Adetunji, 2010). Empirical studies, like that of Ensor and 
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Cooper (2004) and Patel et al., (2007) have linked inadequate access to healthcare facilities to 

increasing avoidable deaths. Some studies also conveyed that, most of the population living in rural 

areas and a good number in semi-urban areas in Nigeria have a serious problem of access to quality 

healthcare. It was also noted that more of urban residents within the country had access to and utilize 

healthcare facilities than rural dwellers (FMOH, and UNFPA, 2008; Adetunji, 2010; Ejiagha, Ojiako 

and Eze, 2012;Abbas, Auta and Na’iya,2012; Abubakar and Ibrahim, 2013; Adetuji and Adeyinka, 

2013; Muhammad et al., 2014).  

 

Despite all the financial commitment and effort at setting up equitably 40 PHC facilities (1 health 

clinic [HC], 32 health posts [HP] and 7 primary health [PH] centres) in Sumaila, 28 facilities (4 HC, 19 

HP and 5 PH centres) in Gaya, 29 (5 HC, 20 HP and 4 PH centres) in Ajingi and 14 PHC facilities (6 

HC, 7 HP and 1 PH centres) in Rano (Umar et al., 2016).Yet many, including the new facilities are 

complained of being built in wrongly sites and of the road connecting them. People still whispers on 

the access to their services and on the poor services rendered. There are also problems of introduction 

of user fees for services provided, and unfriendly openings hours, poor skill of other staff as well as 

absence of drugs. The poor operation methods of commercial vehicles have also been critical. 

Therefore, the gap identified and that is worth studying relates to access and utilization of PHC 

facilities. So, it is against the backdrop that this study is interested on the use of Geographic 

Information System (GIS) to build on Umar et al., (2016) by measuring spatial extent of PHC access 

based on World Health Organization’s [WHO] (1997) recommended standards and by assessing 

determining factors of PHC utilization in some selected Local government areas (LGAs) of Kano 

south senatorial district, Kano state Nigeria. 

 

 

MATERIALS AND METHOD 

Kano south is a senatorial district located in Kano state northwestern Nigeria. The district lies within 

latitude 10°35′46′′N - 12°49′19′′N of the equator and within longitudes 7°38′32′′E - 9°23′8′′E of the 

Greenwich meridian. It covers about 11554 Km2 land area. It is bordered to the north by some LGAs 

of Kano north senatorial zone, to the north-east by Jigawa state, to the south-east by Bauchi state, 

Kaduna state to the south-west and to the north-west by some part of Katsina sate. The district 

encompasses sixteen LGAs (Fig. 1). The study area is an ancient traditional area inhabited by the 

dominant indigenous Hausa community with a population of 3,028,169 people as at 2006 (National 

Population Commission [NPC], 2006). This figure was estimated to grow to 3,864,339 as at 2015 (Umar 

et al., 2016). 
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Fig. 1: The Study Area 

Source: Modified from Administrative Map of Kano State 

 

 

Data Sources and Method of Collection 

These consist of collection of the coordinate of the PHC facilities using Global Position System (GPS) 

and their information on the number and addresses collected from Kano state PHC Management 

Board. Obtained from Kano State Ministry of Land and Physical Planning (KMOLPP) center of GIS 

were: the vector layer of road network data, the coordinates of wards and administrative map of Kano 

state, plus the state’s boundary. Control points of the area were also extracted from Google earth 

satellite imagery. Population data of the study area was adopted from Umar et al.,(2016). 

Furthermore, a structured questionnaire was designed and used to collect responses from the 

residents of the study area. Generally, respondents were asked to provide answers to questions on 

utilization of PHC facilities. The questions asked, covered availability of equipment in PHC facility 

and cost of using them, prompt availability of service, availability of drugs, preference for using a 

healthcare, cost of trip, affordability and availability of options.  

 

Systematic sampling (equal-probability method) was adopted in selecting the LGAs. Thus, all the 16 

LGAs were written each on a sheet of paper and tossed, one sheet containing Sumaila LGA was 

selected at random. LGAs were then listed in hierarchy of population in descending order. By 
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computing:𝑘 =
𝑁

𝑛
, Where: k is the sampling interval, n is the sample size and N is the population size, 

every kth element was chosen from the selected starting point (Sumaila) (Ken, 2004). The sampled 

LGAs are: Sumaila,Gaya, Ajingi and Rano (4) respectively. Given the size of the 4 LGAs put together 

(321347 + 254654 + 220245 + 184247 = 980,493) respectively (Umaret al.,2016). Approximately 400 

samples [adopting Yamene (1967): sample size =
N

1+N (e)2 where N= total population of the 4 LGAs, e 

= error margin = 0.05] were administered at random, proportionate to the population of each LGA 

(n) [(Thus: 
n

N
 x 400) Sumaila (132), Gaya (104), Ajingi (89) and  Rano (75)] respectively.Fully 

completed questionnaires (373) were analysed. 

 

Techniques of Data Analysis 

The vector layer of the road network was converted into network dataset in ArcGIS; the coordinates 

of the wards were used to create a separate database in MS excel and imported in to the GIS 

environment. The administrative map and the boundary of Kano State were geo-referenced using the 

ground control points and subsequently projected, vectorized and clipped (using clip analysis in 

ArcGIS). The coordinate and the attributes of the PHC facilities were used to create a spatial database 

in MS excel environment and imported in to the ArcGIS interface. So, all the Shapefiles holding the 

vector data layers were then spatially overlaid to create a thematic map of point, line and polygon 

feature classes as well as Shapefiles of the selected LGAs. WHO (1997) proposed 4km as the maximum 

distance that people should travel along the existing road network to access PHC facilities. This was 

adopted as a criteria for the subsequent analysis. Consequently, each of the ward across the selected 

LGAs was represented by its population weighted centroid (the centre of population in the area rather 

than the geometric centroid), and the average distance covered from each electoral ward to each 

facility along the road network was calculated using Origin Destination Matrix (OD) analyst in 

ArcGIS. However, the OD matrix was imported into a relational database for analysis in order to 

identify areas where PHC facilities are located at points that command a high degree of centrality and 

vice-versa. Muhammad et al., (2014) used similar method. Furthermore, the responses from the 

questionnaire survey were summarized, tabulated and explained using percentage method as used 

by Jaro and Abdulhamid (2012).  

 

 

RESULTS AND DISCUSSION 

Spatial Extent of Primary Healthcare Access in the Study Area 

Figure 2, 3, 4 and 5presents cost mediums informs of lines which connects the origins as wards and 

the destinations as PHC facilities via the transport network. 
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Fig. 2: OD Cost Matrix Model of Sumaila LGA  

Source: GIS Analysis, 2016 

 

It could be seen that, in Sumaila LGA, each of the origin is connected via the transport network to all 

the destinations as displayed by series of connected lines (Fig. 2). This means that, each ward had 

access to all the PHC facilities along the existing road network within this region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 3: OD Cost Matrix Model of Rano LGA  

Source: GIS Analysis, 2016 
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Fig. 3, shows that, each of the ward in Rano LGA is also connected through the transport 

network to all the facilities. This connectivity shows that, each ward had also access to all the PHC 

facilities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: OD Cost Matrix Model of Gaya LGA 

Source: GIS Analysis, 2016 

 

In Gaya LGA, all the PHC facilities could also be reached from the various wards along the 

existing road network as displayed by the series of connected lines (Fig. 4).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 5: OD Cost Matrix Model of Ajingi LGA 

Source: GIS Analysis, 2016 

 

It could be seen from Fig. 5 that, each of the ward in Ajingi LGA is also linked through the transport 

network to all the PHC facilities. This implies that, each ward in this area, had access to all the 

available facilities along the existing road network, depending upon transport situations, 
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proximity,and interest etc.In addition to this, Table 1 shows the travel distance by road transport 

system in Sumaila, Gaya, Ajingi and Rano LGAs between 0.5–50.4km, 1–33.9km, 0.5–33.9km and 0.6–

26.4km respectively. Thus, communities of Gediya (Sumaila), Maimakawa (Gaya), Unguwar-Bai 

(Ajingi) and Rano (Rano) had the shortest distance to the nearest PHC facilities, while Garfa (Sumaila) 

Gamoji (Gaya), Toranke (Ajingi) and Madachi (Rano) had the longest distance from the ward 

centroids to the farthest healthcare facility. 

 

The result further shows that, Magami (Sumaila), Kazurawa (Gaya), Dundun (Ajingi) and Madachi 

(Rano) had the least access to closest facility with a minimum distance of 5.4km, 3.8km, 5.1km and 

3.6km respectively. Gediya ward (Sumaila), Balan (Gaya), Kunkunrawa (Ajingi) and Saji (Rano) were 

found to have the lowest distance (28.4km, 16.3km, 19.9km and 13.5km respectively) from their 

households within the communities to the farthest healthcare facility (Table 1). It can also be 

established from Table 1 that, Gediya, Gaya South, Kunkunrawa and Zinyau wards were more 

centrally located to all facilities within the study area, with an average distance of 14.7km, 10.6km, 

10.9km and 9.5km from their closest facility to the farthest respectively. This implies that  households 

within these communities were well served and had access to different types of healthcare within the 

neighboring facilities. On the other hand, communities of Sumaila (ward), Gamoji, Toranke and 

Madachi were least served, with an average distances between the closest to the farthest facility of 

26.2km, 20.5km, 20.5km and 16.8km respectively. This means that households within these wards 

had to travel farther to access particular type of facility that was not available within their periphery. 

 

Generally, out of the forty one (41) wards within the 4 LGAs put together, only two (Magami [5.4km], 

Dundun [5.1km]) exceeded slightly, the WHO criteria (Table 1). Thus, the distance of 4km, which is 

equal to almost thirty minutes walking, is considered to be the maximum radius for PHC, because 

this level of healthcare delivery is only likely to attract patients from within the community it was 

meant to serve, as it offers only a limited range of services, which are also offered by its counterparts 

in other communities. It therefore has a small catchment area (WHO, 1997; Umar, 2016). This implies 

that, accessibility to PHC facilities in the study area is in line with such criteria. It is also remarkable 

that, some areas covers a range of 0.5–1km only to procure health services which others defined such 

distance from the village centre as easy access (Paul et al., 2004). Hence, PHC facilities in the study 

area are very much located at strategic points in the transport network, therefore more likely 

minimizes travel time or costs for the user population.  

 

The LAT corroborates this notion, in this theory, people are more likely to patronize services close to 

them, due to higher cost of travelling to distant ones. Also in CPT, movement is recognized by the 

frequent reference to distance and travel cost which affect the range of service and the size of the 

complementary region within which it is offered. Travel costs are therefore less for consumers within 

a center’s complementary region than for those outside it. For this reason, demand may decreases 

with increasing distance and vice-versa (Christaller, 1933; Scott, 1971 in Umar, 2016). While similarity 

can be drawn from Mai-bukar (2017), which discovered the range of 0.11-3.87km as minimum 

distances to PHC facilities in Maiduguri LGA of Borno state, some areas with access to healthcare 

(above 4km recommended distance) contrary to the findings of this study include: communities in 

Giwa LGA of Kaduna state (24-30km), Tofa LGA in Kano state (8–12km) and Bukuru Town in Plateau 
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state (5-200km) (Muhammad, et al., 2014; Ayuba and Wash, 2016). However, when linked to Kano 

state’s Health Development Plan which stated among the challenges facing PHC distribution within 

the state that, “58% of the state’s owned PHC (ranging from HP to PH centers) are HP which provide 

mostly preventive services with little or no clinical care. There could be implications for policy on 

access to medical care as the absolute numbers of PHC facilities may mislead one to think its access 

to PH centers, which provide a good complement of preventive and curative clinical care” (KSMOH, 

2010). This observation exposed Rano LGA being within 0.6–3.6km minimum accessible distance to 

PHC facilities due to more HPs and HCs distributed than PH centres. Thus, there could be 

complication to draw conclusion on access to absolute numbers of PHC facilities in this LGA since, 

the area had only one PH centre. 

 
Table1: OD Cost Matrix from Wards’ Centriod to the Closest HC Facilities in the Study Area 

S/N Wards LGA Minimum 

Distance (Km) 

Maximum 

Distance (Km) 

Average Distance 

(Km) 

1 Sumaila Sumaila 1.8 49.2 26.2 

2 Magami 5.4 29.9 20.4 

3 Rimi 0.8 34.5 18.05 

4 Sitti 1.5 34.4 18.7 

5 Kanawa 1.3 36.1 19.4 

6 Gala 0.7 39.9 20.7 

7 Gani 1.6 30.4 16.8 

8 Garfa 0.6 50.4 25.8 

9 Gediya 0.5 28.4 14.7 

10 Massu 2.3 42.7 23.7 

11 Rumo 3.4 41.3 24.05 

12 Gaya North Gaya 2.3 22.7 13.7 

13 Gaya South 1.7 17.8 10.6 

14 Kademi 1.4 24.8 13.8 

15 Shagogo 2.5 28.2 16.6 

16 Gamoji 3.5 33.9 20.5 

17 Balan 3.0 16.3 11.2 

18 Wudilawa 2.4 24.4 14.6 

19 Kazurawa 3.8 21.0 14.3 

20 Maimakawa 1.0 24.9 13.5 

21 Gamarya 1.7 23.3 13.4 

22 Ajingi Ajingi 1.1 21.4 11.8 

23 Chula  1.9 26.1 15.0 

24 Balare 2.9 29.7 17.8 

25 Dundun  5.1 29.5 19.9 

26 Kunkunrawa  0.9 19.9 10.9 

27 Dabin Kanawa  1.8 33.2 18.4 

28 Gafasa  1.7 27.2 15.3 

29 Unguwar-Bai  0.5 24.9 13.0 

30 Gurduba  1.5 20.7 11.9 

31 Toranke 3.5 33.9 20.5 

32 Rano Rano 0.6 20.7 11.0 

33 Rurum Sabongari 2.6 20.9 13.1 

34 Madachi 3.6 26.4 16.8 

35 Rurum Tsohongari 3.3 22.4 14.5 

36 Zinyau 2.1 14.7 9.50 
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37 Lausu 3.1 19.2 12.7 

38 Dawaki 3.5 23.4 15.2 

39 Yalwa 2.5 21.9 13.5 

40 Saji 3.4 13.5 10.2 

41 Zurgu 2.1 20.9 12.6 

Source: GIS Analysis, 2016 

3.2.   Determinants of Utilization of PHC Facilities in the Study Area 

 
Table 2: Determining Factors of PHC Utilization in the Study Area 

Accessibility Determinants Agreed Undecided Disagreed Total 

Spatial dimension Freq. % Freq. %  Freq. %  Freq. %  

Distance to service place is a problem 151 40.5 43 11.53 179 47.99 373 100 

Time spent on trips to PHC is long 141 37.8 63 16.89 169 45.31 373 100 

High cost of transport to nearest PHC  70 18.77 4 1.07 299 80.16 373 100 

Socio-economic/Organizational dimension         

There is prompt availability of service 2 0.54 49 13.14 322 86.33 373 100 

Non-availability of drugs is obvious 265 71.05 89 23.86 19 5.09 373 100 

There was lack of good doctors/other staff 199 53.6 76 20.4 98 26.8 373 100 

Long waiting hours at PHC facility 361 96.9 1 0.27 11 2.95 373 100 

Affordability of service rendered 198 53.08 54 14.5 121 32.44 373 100 

Indifferent attitude of junior medical staffs 143 38.65 98 26.49 129 34.86 373 100 

Preferred traditional medicine 222 59.52 0 0 151 40.48 373 100 

Preferred mystical care 187 50.13 0 0 186 49.87 373 100 

Source: Field Survey, 2016 

 

As noted, while access within a shortest distance (4km standard) to the nearest PHC facilities may 

minimize travel time or costs for users, on the other hand, level of utilization according to Jaro and 

Abdulhamed (2012) may reduce as a result of payment for services introduced, long waiting time 

hours for doctors or treatment and so on. Table 2, present summary of the situation in the study area. 

The results revealed that majority of the respondents complained of prompt availability of service 

(86.33%), non-availability of drugs (71.05%) and lack of good doctors/other staff (53.6%).It was also 

reported that, 38.65% of the respondents nagged on indifferent attitude of junior staffs and the 

payment of services rendered (53.08%), while many (96.9%) talked about the long waiting hours for 

doctors and services. Others (59.52% and 50.13%)preferred traditional and mystical care, being 

relatively cheaper and perhaps due to religious and cultural norms as well as low income and level 

of formal education (Ariyo, and Datong 1996).This is corroborated by the fact that only32.44% of the 

people interviewed can instantly afford the services rendered by the PHC facilities. Further, there 

was contentment on distance, time spent on a journey and cost of transport to nearest PHC 

facility(47.99%, 45.31% and 80.16% respectively) as shown in Table 2. 

 

Generally, the facilitator of accessibility in any region or place is the transport that serves as the 

medium by which movement is made possible. It therefore, plays a vital role in the transfer of people 

to places of demand and as such it aid the patronage and utilization of basic welfare facilities, thereby, 

bringing changes in the use of such a facility (Hagget et al., 1955 in Jaro and Abdulhameed, 

2012).While distance, time spent on a journey and cost of transport between their places of residences 

and points were they obtain health services is reduced within the study area. Socio-economic and 
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organizational factors, such as user fees for services, non-availability of drugs, lack of good doctors 

and qualified nurses, long waiting time for treatment and so on, have reduced the utilization of PHC 

facilities and encouraged people to go for options provided by traditional orthodox within the study 

area. Contrary to Jaro and Abdulhameed (2012), the number of people utilizing primary health care 

centers and facilities declines because of the increasing distance. Other dimensions of access have also 

contributed to low level of utilization in Jigawa state Nigeria. 

 

 

CONCLUSION AND RECOMMENDATIONS 

This study analyzes spatial accessibility and utilization of primary health care facilities in some 

selected LGAs of Kano South Senatorial District, Kano State Nigeria. Finding revealed that, the area 

have good spatial access to PHC facilities in favour of their locational pattern and road network 

connectivity. Therefore attracts patients from within the catchment areas without the trouble of 

overcoming the frictional effect of distance and time spent on a journey as well as cost of transport. 

But, looking at the categories of the facilities distributed particularly in Rano LGA, it become trickiest 

to conclude that the communities in this area are well served in terms of availability and accessibility, 

since the area has only one PH centre. Factors like: user fees for services; non-availability of drugs; 

lack of prompt availability of service, good doctors and qualified nurses; indifferent attitude of junior 

medical staffs and long waiting time for treatment, have contributed to low level of utilization and 

encouraged people to go for options provided by traditional and mystical orthodox. There is need for 

government and private stakeholders to invest more on PHC to facilitate access to different types of 

healthcare in depriped areas. Policy formulators should improve the nature, manner and cost of PHC 

services render, whereas instantaneous public awareness programs on healthcare utilization should 

be created to PHC users if none and prioritized if any.  
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