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Abstract
Background Diabetes mellitus, human immunodeficiency virus (HIV), hepatitis B and anaemia are major global 
public health issues according to the World Health Organization (WHO). Access to diagnostic testing is essential for 
their prompt detection and treatment. The WHO has recommended a list of essential in-vitro diagnostics for testing 
at all levels of care. However, a survey preceding this study showed limited availability of point-of-care (POC) tests for 
these conditions in the Bono Region (BR) of Ghana. This study assessed the geographical access to diabetes, anaemia, 
hepatitis B, and HIV POC testing in the BR, Ghana for targeted improvement.

Methods We gathered the geolocated data of 137 facilities (CHPS, Clinics, healthcare centres, and hospitals) in the BR 
that were providing glucose, haemoglobin (Hb), Hepatitis B Surface Antigen (Hep B), and HIV POC testing services in 
July 2022. We used ArcGIS 10.1 to quantify the geographical access (distance and travel time) to the nearest available 
testing site for each test and show places with inadequate access, for targeted improvement. The journey time was 
calculated assuming a speed of 20 kilometres (km)/h. ArcMap 10.1 was employed to run spatial autocorrelation 
(Moran Index (MI)) to determine the spatial distribution of the facilities providing the tests investigated.

Results Of the 137 facilities, the glucose test was available in 67 (49%), the Hb test in 55 (40%), the Hep B test in 44 
(32%), and the HIV test in 73 (53%). The mean (standard deviation (SD)) for obtaining glucose tests in the region was 
7.4 ± 3.7 km, Hb was 8.1 ± 4.06 km, Hep B was 8.2 ± 4.1 km, and HIV test was 7.3 ± 3.7 km by a motorised cycle. The 
mean SD travel time in the region to obtain the glucose test was 94.4 ± 47.2 min compared to 95.7 ± 47.8 min for 
Hb, 95.9 ± 47.93 min for Hep B, and 92.7 ± 46.3 min for the HIV test. Three districts (Berekum East, Dormaa East, and 
Jaman North) recorded shorter distances (< 10 km) and a shorter travel time to the glucose, Hb, Hep B, and HIV tests 
compared to the Banda district, which recorded more than 10 km for all tests investigated. Positive IM values were 
recorded for all the POC tests, suggesting that the health facilities providing the glucose, Hb, Hep B, and HIV tests in 
the BR were spatially distributed at random.
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Introduction
Diabetes mellitus, human immunodeficiency virus 
(HIV), hepatitis B, and anaemia are major global public 
health concerns [1–6]. The World Health Organization 
(WHO) indicates that the number of people with diabe-
tes rose from 108 million in 1980 to 422 million in 2014 
[7, 8]. Between 2000 and 2019 there was a 3% increase in 
diabetes mortality rates by age 7, and in 2019 alone dia-
betes caused an estimated 2  million deaths [9, 10]. The 
WHO also estimated that 296 million people were living 
with chronic hepatitis B infection in 2019 (which resulted 
in an estimated 820,000 deaths), with 1.5  million new 
infections occurring each year [11, 12]. The WHO fur-
ther estimated that 38.4 million people were living with 
HIV at the end of 2021 (and almost 650,000 people died 
from HIV-related causes), two-thirds of whom (25.6 mil-
lion) are in the WHO African Region [13, 14]. Anaemia, 
according to the WHO 2023 report, affected approxi-
mately 40% of all children aged 6–59 months, 37% of 
pregnant women, and 30% of women 15–49 years of age 
globally in 2019 [15, 16].

Ghana, one of the sub-Saharan African countries (SSA) 
with high HIV prevalence, recorded 346,120 (1.7%) per 
the 2020 Sentinel Survey [17, 18]. Bono Region (BR) 
among the areas with the high prevalence in Ghana in 
2019 [19] recorded the highest (4.2%) in 2020 [17]. Dia-
betes and HIV were among the top ten causes of death in 
Ghana in 2021 [20]. The prevalence of anaemia in preg-
nancy (at 36 weeks) was about 28.1% [21] in 2021. More-
over, the prevalence of Hepatitis B infection in 2019 was 
estimated at 9.1% [22].

Several efforts are being made to reduce the burden of 
diabetes, HIV, anaemia, and hepatitis B locally and inter-
nationally through the promulgation and implementa-
tion of policies. A global action plan was recommended 
with sets of indicators and targets for the prevention and 
control of non-communicable diseases (NCDs) includ-
ing the rising diabetes prevalence [23]. Among these 
targets is the recommendation of the 80% availability of 
affordable basic technologies including diagnostics to 
strengthen the screening, monitoring, and management 
of diabetes [23]. The WHO Global Nutrition Policy also 
aims to reduce anaemia among women of reproductive 
age by 50% by 2025, as well as to monitor and evaluate 
the implementation of an anaemia control programme 
through diagnostics [24]. The Joint United Nations 

Programme on HIV/AIDS (UNAIDS), through its 95-95-
95 programme, also targets to ensure 95% of HIV-posi-
tive people know their HIV status, of whom 95% receive 
sustained antiretroviral therapy, and of whom 95% have 
viral suppression by 2030 [25, 26]. The WHO guidelines 
and treatment of the chronic hepatitis B virus include the 
screening of all pregnant women, infants born to hepati-
tis B-positive mothers, and persons with HIV in all coun-
tries in Africa [27]. Again, the recent WHO update on 
the 2017 Guidelines on Hepatitis B, focussed on Hepatitis 
B Surface Antigen (Hep B) point-of-care (POC) viral load 
testing, among other tests, to combat hepatitis B [28].

Diagnostic tests aid accurate disease diagnosis and as 
such are considered a pillar of medicine through which 
most causative pathogens are identified and the safest 
treatment is given [29–33]. As a result, the WHO list of 
essential in-vitro diagnostics has recommended tests for 
all levels of care [34]. In Ghana healthcare facilities at 
the community level such as community-based health 
planning and service (CHPS) compounds and health 
centres are mostly facilities without laboratories. Hence 
POC tests (diagnostic tests are those administered near 
patients outside the laboratory) play an essential role in 
facilities without laboratories [35–37]. However, pre-
vious studies involving POC tests in Ghana evidenced 
the limited availability of POC tests in health facilities 
without laboratories [38, 39], mostly due to poor sup-
ply chain management and stock-outs [40], price (the 
cost of a test) [41], distance from the supply unit to the 
healthcare facility [42], and funding challenges [40]. In 
addition, studies that evaluated the geographical access 
to Glucose-6-phosphate dehydrogenase (G6PD) [42], 
tuberculosis [43], POC testing for hypertension diseases 
in pregnancy [44], and antenatal care POC [45] high-
lighted the poor physical access to these diagnostic tests 
in Ghana. Our survey in the BR of Ghana of WHO-rec-
ommended POC tests for health facilities without labo-
ratories showed a poor availability of Glucose, Hb, Hep 
B, and HIV diagnostic tests [39]. Knowledge of the geo-
graphic access to these POC diagnostic tests (Hb, Hep B, 
and HIV) in the BR might be essential to inform targeted 
improvement and reduce the impact on patients of dia-
betes, anaemia, hepatitis B, and HIV. Therefore, this pres-
ent study evaluated the geographical access to glucose, 
Hb, Hep B, and HIV diagnostic tests in the BR, Ghana.

Conclusions The findings revealed moderate access to all the tests in districts across the region. However, 
geographical access to glucose, Hb, Hep B, and HIV POC testing was poor (distance ≥ 10 km and travel time of 
≥ 93 min), in the Banda district. This study showed the need to prioritise the Banda district for targeted improvement 
for all the tests. A further study is recommended to identify potential solutions to addressing the POC testing 
implementation in the BR, as demonstrated by this study.
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Methods
Study design and study setting
This is a follow-up study on a cross-sectional survey 
previously carried out to describe the availability, stock 
levels and funding of POC diagnostic tests in 102 CHPS 
facilities from all the districts in the BR of Ghana [39]. 
Of the 102 facilities involved, glucose was 28 (27.4%), Hb 
was 20 (20%), Hep B was 8 (8%), and HIV was 38 (37.2%) 
available at CHPS [39]. The current study included 35 
additional referral health facilities to the CHPS facilities 
in the region. The current study therefore mapped the 
geographical access to glucose, Hb, Hep B, and HIV POC 
testing services in the BR. A detailed description of the 
setting of this study has been provided in the cross-sec-
tional study [39].

Study subject and sampling
Data collection procedure
This study used the data collected from the 102 CHPS for 
the previous cross-sectional study [39]. In addition, data 
on all 35 referral health facilities providing glucose, Hb, 
Hep B, and HIV testing in the region were obtained in 
July 2022. The spatial (geo-located data) and non-spatial 
data, e.g., the list of facilities from the Regional Health 
Directorate, and the availability of tests from facilities 
were collected. Open Data Kit (ODK) was installed on 
the researchers’ phones to identify coordinates of all the 
participating facilities. The researchers cross-checked all 
the data from the Regional Health Directorate against 
that collected with the ODK app. Finally, Google Maps 
and the Ghana Post GPS app were employed to reconcile 
all discrepancies.

Variables and operational classifications
These were as follows:

Availability
The availability of healthcare facilities providing (any or 
all) glucose, Hb, Hep. B, and HIV testing services.

Distance
The nearness from a CHPS facility to the closest health-
care facility providing (any or all) glucose, Hb, Hep. B, or 
HIV testing service where ≤ 10 kilometres (km) is consid-
ered a short distance, and ˃ 10  km is considered a long 
distance.

Travel time
Approximated time to be spent by a patient travelling by 
a motorised tricycle from a CHPS facility to any referral 
healthcare facility in the BR for either glucose, Hb, Hep. 
B, or HIV testing where ≤ 60  min were considered the 
fastest travel time and ˃ 60 min were considered the lon-
gest travel time [43].

Statistical analysis and mapping
The researchers linked data on CHPS facilities, referral 
health facilities providing glucose, Hb, Hep B, and HIV 
tests, and the geographic coordinates of all the health 
facilities to the ArcGIS version 10.1 software and base 
map. All the 102 CHPS facilities from the previous cross-
sectional survey were used as inputs to quantify the dis-
tance in km to the nearest healthcare facilities providing 
glucose, Hb, Hep B, and HIV tests in their specified area. 
The Euclidean distance from the CHPS facilities as well 
as from all areas in the BR to their nearest health facili-
ties was calculated using the near function analysis tools 
in ArcGIS version 10.1. The researchers used an assumed 
speed of 20 km per hour of the most available and gener-
ally used public transport in the region commonly known 
as “Pragya” (a motor-powered tricycle) to estimate the 
travel time from all locations. The estimated distance and 
travel times for each of the CHPS to the nearest health 
facilities providing glucose, Hb, Hep B, and HIV test-
ing services in the districts and all areas in the BR were 
exported to Stata version 17 software for analysis, where 
the mean and standard deviation (SD) were calculated 
and reported. A study showed that there is an association 
between the distance to healthcare facilities and better 
health outcomes for individuals [46]. The spatial auto-
correlation (Moran’s Index (MI)) of the health facilities 
providing Glucose, Hb, Hep B, and HIV diagnostic test-
ing services and the z-score and p-value reported where 
MI ˂ 0 was considered as dispersed distribution, MI = 0 
was considered as randomly distributed, and MI ˃ 0 was 
considered as a clustered distribution. Hence, this study 
determines distances of ≤ 10  km to the nearest referral 
facility providing glucose, Hb, Hep B, and HIV screening 
tests as areas of good geographical accessibility.

Results
Characteristics of participating healthcare facilities
One hundred and thirty-seven (137) health facilities were 
included in this study, comprising 74.5% (102) CHPS 
facilities, 13% (18) healthcare centres, and 11% (15) and 
1.4% (2) hospitals and clinics respectively. Of the 137 par-
ticipating facilities, most 13% (18) were found in Sunyani 
West District, and few 4% (5) each were found in Banda 
and Dormaa West Districts. No hospital was found in the 
Banda District (Table 1).

Availability, and geographical access to glucose, Hb, Hep B, 
and HIV in the BR
Of all the tests included in the study involving 137 facili-
ties, HIV was the most available 73 (53%) compared to 
44 (32%) Hep B tests found in the facilities. Sunyani West 
recorded the highest number of facilities with glucose 
tests 9 (13%), Hb 8 (14%), and Hep B 6 (14%) whilst Wen-
chi District had the highest number of facilities 12 (16%) 
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with HIV tests. Dormaa West had the fewest number of 
glucose tests 1 (1.5%) Hb 2 (4%), and HIV 1 (1.4%), and 
Berekum West, Dormaa West, and Sunyani had the few-
est facilities 5 (5%) each with Hep B tests. Apart from 
Dormaa West which had 1 facility providing glucose or 
HIV tests, at least 2 facilities in every district provide glu-
cose, Hb, Hep B, and HIV POC diagnostic testing.

Of all tests, Hep B was the poorest 44 (23%) accessible 
test found within 10  km compared to 73 (58%) of HIV. 
Dormaa Central, Jaman South, and Sunyani West had the 
highest number of facilities  6 each found within 10  km 
providing glucose tests. Most facilities found within 
10 km of local CHPS to access Hb and Hep B were from 
Sunyani West. However, Banda District had a few facili-
ties accessible within 10 km for all tests (Table 2).

Approximated distance to obtain the Hb, Hep B and HIV 
tests
The analysis showed that the mean and SD distance to a 
CHPS facility and the nearest referral facility providing 
the following POC tests in the region was approximately 
7.4 ± 3.7  km - glucose, 8.1 ± 4.1  km - Hb, 8.2 ± 4.1  km – 
Hep B, and 7.3 ± 3.6 km – HIV (Fig. 1).

Of the 12 districts, Dormaa East District had the short-
est mean distance to obtain the glucose test (4.9 ± 2.4 km) 
and Banda District recorded the longest mean dis-
tance to obtain the glucose test (13.3 ± 6.7 km) (Fig. 1A). 
Jaman North District had the shortest mean distance 
to obtain the Hb test (4.6 ± 2.3 km), whereas Banda Dis-
trict had the longest mean distance to obtain the Hb 
test (13.78 ± 68.9  km) (Fig.  1B). Whilst Jaman North 
District had the shortest mean distance to obtain the 
Hep B test (4.6 ± 2.3 km), Banda District had the longest 
mean distance to a health facility offering Hep B test-
ing (12.4 ± 6.2  km) (Fig.  1C). Berekum East District had 
the shortest distance to obtain an HIV test with a mean 
and SD of 4.02 ± 2.01 km, while Banda District recorded 
the longest distance with a mean and mean distance of 
13.45 ± 6.73 km (Fig. 1D).

Approximated travel time to obtain the Hb, Hep B and HIV 
tests
The analysis showed the mean and SD travel time to 
a health facility providing the following POC tests 
in the region: glucose was 94.4 ± 47.2  min, Hb was 
95.6 ± 47.8 min, Hep B was 95.9 ± 47.9 min, and HIV was 
92.7 ± 46.3 min (Fig. 2). Of the 12 districts, Dormaa East 
had the shortest mean travel time (56.0 ± 28.0  min) to a 
facility providing glucose tests, and Banda District had 
the longest mean travel time (146.4 ± 73.2 min) to a facil-
ity providing glucose testing (Fig. 2A). Jaman North Dis-
trict had the shortest mean travel time of 58.0 ± 29.0 min 

Table 1 Characteristics of included facilities in the districts
Name of 
district

No. of 
CHPS

Clinics Health-
care 
centres

Hospitals Total

Banda 3 0 2 0 5
Berekum East 7 2 0 1 10
Berekum West 4 0 1 1 6
Dormaa East 7 0 1 1 9
Dormaa Central 10 0 3 1 14
Dormaa West 4 0 0 1 5
Jaman North 9 0 1 1 11
Jaman South 13 0 1 1 15
Sunyani 12 0 0 2 14
Sunyani West 12 0 3 3 18
Tain 10 0 3 1 14
Wenchi 11 0 3 2 16
Total 102 2 18 15 137

Table 2 Distribution of the number of facilities, and CHPS 10 km to referral facilities
Total number of facilities with tests in the districts: No. of CHPS, 10 km to referral facilities 

providing:
Name of district Glucose Haemoglobin (Hb) Hepatitis B surface antigen (Hep. B) HIV Glucose test Hb test Hep. B test HIV test
Banda 4 4 3 3 1 1 1 1
Berekum East 4 5 3 3 5 3 2 3
Berekum West 5 5 2 5 3 2 1 4
Dormaa East 5 3 3 6 4 2 1 6
Dormaa Central 6 5 5 7 6 3 2 6
Dormaa West 1 2 2 1 1 1 1 1
Jaman North 7 6 5 6 5 3 3 5
Jaman South 7 4 3 7 6 4 2 6
Sunyani 4 2 2 4 3 2 1 3
Sunyani West 9 8 6 10 6 4 4 8
Tain 8 7 5 9 5 2 2 6
Wenchi 7 5 6 12 5 3 3 9
Total 67 56 44 73 50 30 23 58
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to obtain the Hb test from a facility, and Banda District 
had the longest mean travel time of 155.0 ± 77.5  min to 
obtain the Hb test from the nearest facility (Fig.  2B). 
Jaman North District had the shortest mean travel time 
(53.4 ± 26.7  min) to obtain a Hep B test from a facility, 
while Banda District had the longest mean travel time 
of 149.0 ± 74.5  min to a facility providing Hep B testing 
(Fig.  2C). Berekum East District had the shortest mean 
time travel (45.1 ± 22.6 min) to obtain an HIV test from 
a facility, and Banda District had the longest mean time 
travel (149.0 ± 74.5 min) to a facility offering HIV testing 
(Fig. 2D).

Spatial accessibility to glucose, Hb, Hep B, and HIV POC 
diagnostic tests
Figure  3 shows the spatial autocorrelation analysis of 
health facilities providing glucose, Hb, Hep B, and HIV 
tests in the BR. The MI values for all the tests included in 
this study were positive. The results were as follows: glu-
cose was MI = 0.22; z-score = 0.25; p-value = 0.80 (Fig. 3A); 
Hb was MI = 0.14; z-score = 0.17; p-value = 0.87 (Fig. 3B); 
Hep B was MI = 0.35; z-score = 0.39; p-value = 0.70 
(Fig.  3C); and HIV test was MI = 0.87; z-score = 0.94; 

p-value = 0.35 (Fig.  3D). These positive IM values imply 
that the health facilities providing glucose, Hb, Hep B, 
and HIV tests and POC tests were randomly distributed 
in the BR.

Discussions
The study aimed to determine the geographical acces-
sibility to POC testing for glucose, Hb, Hep B, and HIV 
in the BR of Ghana. It revealed the poor and varied geo-
graphical accessibility of glucose, Hb, Hep B, and HIV 
testing services in the region. However, Banda District 
had the longest distance and travel time to access all the 
tests.

A similar study by Schols et al. aimed at evaluating 
access to POC diagnostics revealed limited and vary-
ing access to POC testing coupled with low availability 
[47]. Limited access to POC testing was also evidenced 
by the Subic et al. study that investigated how to improve 
access to therapy in Hepatitis B patients [48]. Another 
study on an overview of POC testing for Hep B by Xiao 
et al. accords with the Subic et al. study which evidenced 
limited access to Hep B testing  [49]. Xiao et al. further 
stated that few Hep B POC tests have been ratified and 

Fig. 1 Mean and Standard Deviation (SD) of distance from CHPS to the nearest health facility providing tests
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approved by international regulatory bodies for clinical 
use  [49]. This study’s results also support the evidence 
revealed by a study that documented the implementa-
tion gap in Hepatitis B infection control in Ghana  [50]. 
The Pascom et al. study conducted in Brazil on HIV POC 
testing by peers also revealed that reaching a key popula-
tion where they live increases access to POC testing  [51]. 
The only study on the topic of geographical accessibil-
ity to POC tests that was found indicates that the closer 
the POC tests are located to the population to be served, 
the more the utilisation of it [36]. It also found that geo-
graphical information systems enable us to compare the 
effectiveness of POC test implementation strategies and 
put into perspective the benefits of its adoption into 
health networks [36].

This study also reveals that the health facilities provid-
ing the POC tests included were spatially distributed at 
random. Although no study was found in Ghana report-
ing on the geographical accessibility to glucose, Hb, Hep 
B, or HIV, similar studies have assessed the geographi-
cal access to health facilities for tuberculosis [43], G6PD 
deficiency [42], Blood Group, and Rhesus Type POC 
testing for comprehensive antenatal services in Northern 
Ghana and reported poor accessibility and, random spa-
tial distribution with district variation [52].

The study demonstrated variations in the distance 
of obtaining glucose, Hb, Hep B, and HIV testing. 
Distance to obtaining the Hep B test was the longest 
(8.2 ± 4.1  km), compared to the distance to obtain-
ing glucose (7.4 ± 3.7  km), Hb (8.1 ± 4.1  km), and HIV 
(7.3 ± 3.6 km) in the region. Only four districts (Berekum 
East, Dormaa East, Jaman North, and Wenchi) recorded 
mean distances less than 10  km to health facilities pro-
viding glucose, Hb, Hep B, and HIV tests compared to 
Banda district which recorded more than 10 km (ranging 
between 12.4 ± 6.2 km and 13.8 ± 6.9 km) for all the testes. 
These results connote geographical barriers to access-
ing POC tests which may affect the health outcomes of 
individuals especially, compulsory maternal screening 
in the Banda District where few facilities were found 
(Fig.  4). Poor geographical access to POC testing for 
glucose, Hb, Hep B, and HIV evidenced by this present 
study may have possible consequences on Ghana’s CHPS 
core mandate of removing healthcare accessibility barri-
ers as programmed by the Ghana Health Service. Health-
care professionals in low-resource settings may result in 
treatment by clinical judgment without knowledge about 
blood-sugar levels, Hb levels, and whether infection such 
as Hepatitis B or HIV is present. This will automatically 
delay the right treatment regime which can consequently 

Fig. 2 Mean and SD travel times from CHPS to the nearest health facility providing diagnostic tests
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result in severe complications and subsequent premature 
deaths.

The distance to glucose testing sites might account 
for the high burden of diabetes in the region, as many 
patients in the rural areas may not be able to afford the 
cost of the transport and its associated challenges such as 
the long travel time to the referral units [45]. Hb screen-
ing is critical in diagnosing gestational diabetes  [53]. 
Therefore, it is possible that much of the anaemia in 36 
weeks of pregnancy recorded in the area might be related 
to a lack of screening and might contribute to maternal 
deaths. For instance, a study found that the lack of a Hb 
POC test readily accessible at an antenatal and obstetric 
clinic to identify all anaemia cases and to facilitate post-
partum haemorrhage management increases maternal 
mortality [37]. Improving the poor geographical access 

to glucose and Hb POC testing as shown in Fig. 4 in the 
region, especially in, the Banda District, will help improve 
the health outcomes of individuals. Poor Hb POC testing 
may also imply that blood transfusion prescriptions may 
not be supported by Hb results. Conversely, in severe 
malaria cases, anaemia not detected early may cause 
premature death, especially during pregnancy. Ghana is 
known to be a region where malaria is endemic, and there 
is a high prevalence of sickle cell in SSA  [54,55]. Anae-
mia is common in areas of high malaria transmission due 
to reduced Hb concentration, particularly among preg-
nant women, the aged and children with sickle cell [55]. 
Although about 55% of the facilities with Hb tests were 
within 10 km, there is still room for improvement. There-
fore, scaling up Hb testing in the region and implement-
ing it into the malaria control programme would help 

Fig. 3 Spatial autocorrelation analysis of health facilities providing glucose, Hb, Hep B, and HIV tests
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improve the health outcomes of individuals. In severe 
maternal cases, like postpartum haemorrhage, the pres-
ence of Hb POC testing would save travel time, especially 
in rural areas, and would be conducive to early detection 
and management.

Moreover, poor geographical access could hamper Hep 
B and HIV screening for pregnant women for the preven-
tion of mother-to-child transmission. The long distance 
to treatment centres and the travel time involved, as 
shown in Figs. 4 and 5, might have added to the preva-
lence of Hepatitis B infection. Therefore, interventions 
such as pre-exposure prophylaxis may not be introduced 
because patients may fail to do tests at referral facilities 
due to the long turnaround time, the lack of a means 
of transport, and the exorbitant fares. This may conse-
quently affect the health outcomes of the mother and the 
newborn child in addition to increasing the prevalence of 
Hepatitis B infection.

Though the participants in this study included many 
stakeholders from relevant healthcare facilities and 
depots there were still limitations in their selection. 
Other key stakeholders such as the clients were excluded, 
and the clients’ perspective on geographical access to 
POC tests is therefore still not known. Also, the present 

study analysed the use of only one mode of transport 
(Pragya) to referral facilities and failed to assess the cost-
benefit analysis of alternative means of transport.

Poor geographical access to glucose, Hb, Hep B, and 
HIV POC tests might account for the high maternal mor-
tality rate in the region as well as poor health outcomes. 
However, providing glucose, Hb, Hep B, and HIV POC 
tests near used communities would enhance the early 
detection of diseases for proper case management and 
improve the health outcomes of rural populations, as well 
as contribute to the SDGs target of UHC.

Conclusion and recommendation
The implementation of POC testing for glucose, Hb, 
Hep B, and HIV would help to achieve SDG target 3.8, 
which seeks to ensure universal health coverage and 
improve access to quality health care. Screening from 
referral facilities may have financial and economic impli-
cations such as the costs of transportation to the refer-
ral facilities, delays in reaching the facilities due to the 
long distances to be covered and time it takes to travel 
such distances, the poor road network, and long waiting 
times at main laboratories. These issues may also influ-
ence patients’ expectations. To address the shortcomings 

Fig. 4 Distribution of distance (km) from all residential areas to health facilities providing tests
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with regards to the provision of POC testing services for 
glucose, Hb, Hep B, and HIV and to prevent presumptive 
treatment by healthcare professionals towards improv-
ing patients’ health outcomes. We strongly recommend 
the scale-up of the provision of POC diagnostic testing 
services close to rural communities in low-resource set-
tings in the BR  of Ghana. Again, a POC testing scale-up 
for glucose, Hb, Hep B, and HIV in the rural districts of 
BR is recommended to improve essential healthcare ser-
vices in the areas of diagnosis, monitoring, management/
treatment, and surveillance. Locations with poor geo-
graphical access (long distance ≥ 10  km, and long travel 
time ≥ 60 min) such as the Banda and Dormaa West Dis-
tricts should be prioritised in the POC testing implemen-
tation to promote easy access to POC testing service in 
those communities. As recommended by the WHO for 
the national adaptation and prioritisation of POC tests, 
we recommend that POC testing accessibility for glucose, 

Hb, Hep B, and HIV should be improved in the rural set-
ting, with consideration being given to the issue of the 
distance to user communities, improve service delivery.
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