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INTRODUCTION

It is often said that "Health is Wealth," meaning
that good health is just as important as the food
we eat every day. This principle implies the im-
portance of proactive health measures, including
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Abstract. This study examined health system gaps influencing early
detection and treatment of HIV/AIDS in semi-urban communities in
Nigeria, focusing on the availability and accessibility of HIV/AIDS
testing services, infrastructural and logistical challenges, and the
effectiveness of health information systems. Guided by Systems Theory,
the study employed a descriptive survey design and multistage
sampling. Five high-prevalence states: Benue, Lagos, Taraba, Akwa
Ibom, and Imo were purposively selected, with two semi-urban LGAs
drawn from each, totalling 12 LGAs. Systematic sampling identified
households, and one adult (18+) per household completed the
questionnaire. Of 720 electronically distributed questionnaires, 657
were returned. Data were collected between November and December
2025 using a closed-ended instrument and analysed in SPSS v.26 using
frequencies and simple percentages. Findings revealed that HIV/AIDS
testing in semi-urban areas is inadequate, costly, and difficult to access,
with long waiting times and unfriendly staff. Infrastructural gaps, such
as shortages of equipment, skilled personnel, and reliable power, delay
diagnosis. Logistical barriers such as poor roads, weak transport
systems, slow laboratory processes, and ineffective mobile clinics
further hinder timely testing. Inefficient health information systems also
contribute to delays and missed diagnoses. The study concludes that
multiple health system challenges undermine early HIV/AIDS detection
in semi-urban Nigeria and recommends improved funding, staffing,
infrastructure, service delivery, transport networks, and stronger
information systems to support timely diagnosis and care.

Keywords: Early detection; HIV; AIDS; semi-urban communities;
infrastructural challenges; logistical barriers; health information
systems.

early detection of diseases such as HIV/AIDS,
which has been a serious public health problem
for decades. How well HIV is detected and treat-
ed depends largely on the health system. Weak
or fragmented health systems delay diagnosis
and starting antiretroviral therapy (ART), keep-
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ing people infectious for longer and increasing
the risk of developing AIDS. According to [1],
people diagnosed late have a much higher risk of
death than those diagnosed early. Also, starting
ART soon after diagnosis reduces viral reser-
voirs, supports immune recovery, and improves
long-term health outcomes [2].

According to authors [3], a health system in-
cludes all public and private organisations, insti-
tutions and resources that work to improve,
maintain or restore health, such as a country's
health service, disease control and prevention
centers, telehealth, health information exchange
systems, and actors like the mass media that en-
able the dissemination of accurate health infor-
mation [4, 5]. HIV is a virus that attacks the im-
mune system, particularly the CD4+ T-cells. The
term HIV/AIDS refers to the whole process from
initial HIV infection to the development of AIDS if
untreated [6]. Early detection means finding the
infection before it becomes advanced, and effec-
tive treatment means starting ART, staying in
care and keeping the virus suppressed, all of
which depend on how well the health system
works [7].

HIV often shows no symptoms at first, but people
can still spread it to others. Some may have flu-
like symptoms, while many remain symptom-
free for years [8]. HIV spreads mainly through
unprotected sex, sharing needles, contaminated
blood transfusions and from mother to child. Ear-
ly diagnosis is important to prevent AIDS, which
severely weakens the immune system. Quick ac-
cess to testing and early ART can reduce viral
reservoirs and strengthen the immune system.
Starting ART soon after infection, including for
newborns, is more effective than waiting [9, 10].

Globally, HIV/AIDS continues to pose a public
health challenge. There were 39.9 million people
across the globe living with HIV in 2023. Of these,
38.6 million were adults (>15 years old) and 1.4
million were children (<15 years old). In addi-
tion, 53% were women and girls [11, 12]. Re-
gional disparities are stark: for example, in 2023,
some 20.8 million people with HIV were located
in eastern and southern Africa alone, while other
regions such as Asia-Pacific and Western Eu-
rope/North America accounted for 6.7 million
and 2.3 million, respectively [11]. Inequalities
persist not only in prevalence but also in access
to services: the 2023 global figures show that
86% of people living with HIV knew their status
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and 77% were accessing ART, figures that vary
considerably by region [13].

Nigeria ranks third among countries with the
highest burden of HIV infection in the world. In
terms of new infections, the country also ranks
among the highest in sub-Saharan Africa [14]. In
2019, Nigeria accounted for nearly 70% of all
new infections in West and Central Africa [15]. In
Nigeria, the adult HIV prevalence (aged 15-49)
has been estimated at approximately 2.1% in
2020-21 (corresponding to an estimated 2 mil-
lion people living with HIV) according to Bayesi-
an state-level modelling [16]. Sub-national geo-
spatial analysis revealed considerable heteroge-
neity, with state-level prevalence ranging from
~0.3% to ~4.3% and local government area
(LGA) prevalence peaking at 8.5% (O'Brien-
Carelli, 2022). Among the states with the highest
prevalence were Benue State (~5.7%), Rivers
State (~5.2%) and Akwa Ibom State
(~3.5%) [14].

Nigeria has several HIV programs, including
community testing, facility-based ART and out-
reach services. Despite this, gaps remain, espe-
cially in semi-urban areas. Testing in community
settings, such as pharmacies, remains low, and
service implementation is inconsistent [17, 18].
Other challenges include understaffed clinics,
weak data and referral systems and poor integra-
tion of HIV services into primary care. Older
adults face additional difficulties with multiple
health conditions and limited access [19]. These
problems are often worse in semi-urban areas,
where resources and community awareness are
lower, affecting timely diagnosis and treatment.

Previous studies have shown health system
weaknesses affecting HIV care in Nigeria and
other low-resource settings. For example, social
media campaigns and peer support have helped
increase early testing among young men authors
[20] due to the media's far-reaching reach [4, 5]
and its ability to deliver ethnocentric, locally tai-
lored health messages [4, 21]. Mapping ART cov-
erage has revealed large gaps in service access
and outcomes across different regions [22].
However, most research focuses on urban areas
or national data, leaving semi-urban and peri-
urban communities understudied. Very few stud-
ies examine how health system gaps in these ar-
eas affect early HIV detection and treatment,
which is the focus of this study.

Statement of the Problem. Despite considerable
efforts to achieve the global HIV targets, signifi-
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cant health-system deficiencies continue to un-
dermine early detection and treatment of HIV in
Nigeria, particularly within semi-urban commu-
nities. For example, many people still do not use
traditional clinic-based HIV testing because of
distance and poor infrastructure, especially in
rural areas. Also, barriers to early detection in-
clude poverty, gender inequality—a barrier that
has also affected the training of health profes-
sionals authors [23], few local ART centres, and
weak political support authors [24, 25]. Accord-
ing to authors [36], many primary healthcare
centres lack essential registers or sample-
collection capacity for early infant HIV diagnosis,
which is also applicable to prenatal and maternal
care contexts [26]. In semi-urban localities, these
gaps create a double burden, as people are nei-
ther served by robust urban infrastructure nor
receive the tailored outreach typical of rural pro-
grams. As a result, delayed diagnosis, missed
linkage to care, and interrupted treatment path-
ways persist, hence hindering efforts to curb HIV
transmission and improve outcomes in these
vulnerable settings. It is against this backdrop
that this study assesses health system gaps influ-
encing early detection and treatment of
HIV/AIDS in semi-urban communities in Nigeria.

Research Questions

1) How available and accessible are HIV testing
services in semi-urban health facilities in Nige-
ria?

2) What infrastructural challenges hinder timely
HIV diagnosis and treatment initiation in
semi-urban areas?

3) What logistical challenges affect timely HIV
diagnosis and treatment initiation in semi-urban
areas?

4) How effective are existing health information
systems in ensuring prompt HIV diagnosis in
semi-urban areas in Nigeria?

Conceptual Clarification

HIV/AIDS. Since the early 1980s, when Acquired
Immune Deficiency Syndrome (AIDS) first ap-
peared among previously healthy individuals,
debates have emerged regarding its origin, na-
ture and social implications. Initial reports often
employed stigmatising labels such as "gay-
related immune deficiency (GRID)," reflecting
societal prejudice rather than scientific under-
standing [27]. Over time, the discourse shifted
toward rigorous virological and epidemiological
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investigation, focusing on how it spreads and its
impact on global health. The emergence of Hu-
man Immunodeficiency Virus (HIV) was a major
milestone in understanding AIDS. First isolated
in 1983 by researchers at the Pasteur Institute
and confirmed by others, the virus was officially
named HIV in 1986. Phylogenetic analyses trace
its origin to multiple cross-species transmissions,
showing that HIV originated from simian immu-
nodeficiency viruses (SIV) in nonhuman pri-
mates, especially chimpanzees in Central Africa,
with the main global strain, HIV-1 group M, en-
tering humans in the early 1900s [28].

In its most widely accepted definition, HIV is
classified as a retrovirus within the genus Lenti-
virus of the family Retroviridae and specifically
targets critical immune cells, including CD4* T-
helper lymphocytes, macrophages and dendritic
cells [25]. This targeted immune suppression
gradually undermines the host's ability to com-
bat infections, ultimately progressing to AIDS if
untreated [29]. Structurally, HIV has a protective
outer layer and contains RNA, along with key en-
zymes such as reverse transcriptase and inte-
grase. Once it infects a cell, the virus converts its
RNA into DNA and inserts it into the host's ge-
nome; this allows HIV to replicate or remain hid-
den for long periods, which makes it dangerous
because people can appear healthy while their
immune system is gradually weakened [25]. Be-
cause HIV compromises immune function, infect-
ed individuals are at elevated risk of severe infec-
tions, including tuberculosis, fungal infections
and certain cancers. If untreated, this can lead to
morbidity and mortality [29].

Health Systems. The idea of a "health system" has
been widely discussed in public health, especially
about what exactly counts as a "system" and how
broadly the term should be used. Some scholars
argue for a broad definition that includes social,
political, and economic factors affecting health,
while others prefer a narrower focus on formal
institutions and processes. This raises the ques-
tion of whether a health system should include
only healthcare services or also community net-
works and informal care. The word "system"
means a group of connected parts working to-
gether toward a common goal. In a health sys-
tem, this includes institutions, people and re-
sources working together to maintain, restore or
improve health. As the authors [30] explain, a
system is an interconnected set of components
that pursue a shared objective.
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Several definitions of the health system exist. Ac-
cording to authors [29], a health system com-
prises all organisations, institutions, resources,
and people whose main purpose is to promote,
restore, or maintain health. Authors [31] define
health systems as the resources, people, and in-
stitutions involved in financing, regulating, and
delivering health actions, which are any activities
aimed at improving or maintaining health. Mod-
ern discussions focus on the function of a health
system: it is more than just a collection of parts; it
is a network that can respond to health needs,
new risks, and changing situations [32]. So, a
health system includes both structure (institu-
tions, workforce and funding) and processes (in-
formation sharing, decision-making and adapta-
tion).

Empirical Literature Review. Early HIV detection
in Nigeria's semi-urban communities is still in-
consistent, even though testing coverage has im-
proved nationally. Data shows some areas con-
tinue to have low diagnosis rates, which delays
linking people to antiretroviral therapy (ART).
Problems with how services are organised and
delivered at the local level mean testing is une-
ven. Adolescents, young adults and marginalised
groups are often missed in routine testing [33,
34]. Limited diagnostic capacity, such as weak-
nesses in testing methods, quality checks, and
supply chains, also contributes to late diagnosis,
especially in low-resource areas [3, 34]. When
tests are inconsistent or supplies run out, people
lose confidence and may avoid retesting or fol-
low-up.

A shortage of trained healthcare workers further
slows HIV detection and treatment. Uneven staff
distribution, lack of training and limited exper-
tise make it hard to consistently follow testing
protocols and 'test-and-treat' approaches [35].
Accessibility issues, such as long distances to
clinics, indirect costs, inconvenient hours, and
unfriendly clinic environments, combined with
social and cultural barriers, reduce early testing
[25, 36]. Weak referral and health information
systems worsen delays, causing loss to follow-up
and long waits between diagnosis and ART [3,
25]. Strategies such as HIV self-testing, communi-
ty-based testing, and differentiated service deliv-
ery can be effective when well-integrated,
properly funded, and linked to care [37, 38].

For early infant diagnosis (EID), authors [15]
studied HIV-exposed infants at 22 primary health
centres (PHCs) in Lagos State. They found that
only about 55% of PHCs collected dried blood
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spot (DBS) samples, and just 41% had complete
documentation of collection and test results. In-
terviews with staff revealed key problems: many
PHCs didn't provide EID services, communication
about service availability was unclear, referrals
to other facilities led to loss of follow-up, and de-
lays in obtaining results. Authors [39] assessed
PHC readiness in Ekiti State to deliver HIV, TB
and malaria services. The study found PHCs were
poorly prepared for HIV and TB services, lacking
diagnostic tools, trained staff, medicines and
proper infrastructure. Malaria services were bet-
ter; this shows that HIV/TB services at the pri-
mary care level are underfunded and poorly pri-
oritised, limiting early diagnosis and treatment in
non-urban areas.

In another study, authors [40] looked at how
COVID-19 worsened gaps in HIV prevention, test-
ing and treatment. The study noted service dis-
ruptions due to travel restrictions, reduced ART
and testing availability, funding shortfalls, stigma,
transport issues, health worker shortages, and
the diversion of resources to the COVID response.
Before the pandemic, only 67% of people with
HIV knew their status, and 53% were on ART.
What this means is that early HIV detection and
treatment face multiple barriers in Nigeria.

Theoretical Framework

Systems Theory. Systems theory was first intro-
duced by Ludwig von Bertalanffy, an Austrian
biologist, in the 1940s [41]. He later explained his
main ideas in his book General System Theory.
He developed this theory because traditional sci-
entific methods, which break things down into
separate parts, were insufficient for fully under-
standing living systems [42]. At its core, systems
theory perceives things as a whole rather than
just individual parts. The key postulates of the
theory, according to [43], are:

a) A "system" is composed of interconnected
parts (or subsystems) that work together as a
whole.

b) Systems are often "open," meaning they inter-
act with their environment by exchanging infor-
mation, energy or matter.

¢) You cannot fully understand a system by look-
ing at its parts alone; new properties can emerge
from how parts interact.

d) Systems try to maintain balance (homeostasis)
while adjusting to changes in their environment.
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e) Different starting points or conditions can still
lead to similar outcomes (equifinality).

f) Systems can be organised into layers, with
smaller subsystems within larger systems, allow-
ing analysis from small to large scales.

Systems theory is appreciated for helping re-
searchers and practitioners see the bigger pic-
ture rather than focusing only on separate parts;
this is especially useful in complex areas like
health care, where patients, hospitals, supply
chains, and governance interact [44]. However, it
also has some limitations. Because it tries to ap-
ply to everything, it can sometimes oversimplify
specific situations or ignore social, cultural or po-
litical factors [45]. Its broad perspective can
make it harder to predict exact outcomes or pro-
vide precise solutions, especially in rapidly
changing systems such as health care in low-
resource settings.

This theory is well-suited to this study. A health
system in semi-urban Nigerian communities is
not just a set of separate clinics or workers. It is a
complex system made up of interdependent
parts, including clinical services, supply chains,
health workers, governance, community en-
gagement, and funding. Weaknesses in one part,
such as poor diagnostic tools, lack of trained staff
or social barriers, can affect the entire system
and reduce early detection and treatment of HIV.

METHODS

This study utilised a descriptive survey design. A
stratified multistage sampling technique was
employed to select responses and states affected
in the affected regions in Nigeria. First, purposive
sampling was used to select states in Nigeria: Be-
nue, Lagos, Taraba, Akwa Ibom and Imo, identi-
fied as the most HIV prevalent as of early 2024
[35]. The researchers selected two semi-urban
Local Government Areas (LGAs) within each
state, resulting in a total of 12 LGAs: Gboko and
Katsina Ala (Benue); Ikeja and Ikorodu (Lagos);
Jalingo and Wukari (Taraba); Uyo and Eket
(Akwa Ibom); and Owerri Municipal and Obowo
(Imo). The researchers used systematic random
sampling to select households, and from each
household, they selected one adult aged 18 years
or older as the respondent. A total of 720 ques-
tionnaires were distributed electronically via
Google Forms, with 657 returned. Data collection
occurred from November to December 2025 us-
ing a closed-ended questionnaire, and analysis

Section “Medicine”

was conducted in SPSS version 26, employing
descriptive statistics (frequencies and simple
percentages) for summarisation.

RESULTS AND DISCUSSION

Table 1 shows the demographic characteristics of
the respondents.

Table 1 - Demographic Characteristics of
Respondents

Variable | F | %
Gender
Male 280 42.62
Female 377 57.38
Age
18-25 150 22.83
26-35 230 35.01
36-45 150 22.83
46-55 90 13.70
56+ 37 5.63
Marital Status
Single 320 48.71
Married 280 42.62
Divorced 30 457
Widowed 27 411
Educational Attainment
No formal education 20 3.04
Primary 100 15.22
Secondary 200 30.44
Tertiary 337 51.29
Occupation

Civil servant 150 22.83
Trader/Business 220 33.49
Farmer 80 12.18
Student 130 19.79
Others 77 11.72
Total 657 100

Findings show that 280 respondents (42.62%)
were male while 377 respondents (57.38%)
were female; 150 respondents (22.83%) were
between 18-25 years, 230 respondents
(35.01%) were aged 26-35 years, 150 respond-
ents (22.83%) were 36-45 years, 90 respondents
(13.70%) were 46-55 years and 37 respondents
(5.63%) were 56 years and above; 320 respond-
ents (48.71%) were single, 280 respondents
(42.62%) were married, 30 respondents (4.57%)
were divorced and 27 respondents (4.11%) were
widowed; 20 respondents (3.04%) had no formal
education, 100 respondents (15.22%) had pri-
mary education, 200 respondents (30.44%) had
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secondary education and 337 respondents
(51.29%) had tertiary education; 150 respond-
ents (22.83%) were civil servants, 220 respond-
ents (33.49%) were traders or engaged in busi-
ness, 80 respondents (12.18%) were farmers,
130 respondents (19.79%) were students while
77 respondents (11.72%) fell into other catego-
ries; this implies that the residents of the semi-
urban areas in Nigeria are largely young, educat-
ed and predominantly female, with a significant
proportion engaged in business activities.

Table 2 captures the availability and accessibility
of HIV testing services in semi-urban health facil-
ities in Nigeria.

Table 2 - Availability and Accessibility of HIV Testing
Services in Semi-Urban Health Facilities

ly; 300 respondents (45.7%) indicated that ser-
vices are moderately accessible; this implies that
HIV testing services in semi-urban areas are
largely insulfficient, financially burdensome and
difficult to access, compounded by unfriendly
staff attitudes and long waiting times.

Table 3 shows the infrastructural challenges af-
fecting timely HIV diagnosis and treatment in
semi-urban areas.

Table 3 - Infrastructural Challenges Affecting Early
HIV Diagnosis and Treatment

Item Response FIl %

Availability of HIV Testing | Partially 310|47.2

Services in Your Available

Community Not Available |220|33.5
Readily 127119.3
Available

Distance to the Nearest Above 5 km 300|45.7

HIV Testing Facility 1-5km 180| 27.4
Within 1 km 177]26.9

Affordability of HIV Expensive 350|53.3

Testing Services Low Cost 220|33.5
Free 87|13.2

Waiting Time at HIV More than 1- | 427|65.0

Testing Centres hour
30-60 minutes | 230| 35.0
Less than 30 0 0
minutes

Perceived Staff Attitude | Unfriendly 32048.7

Toward Clients Fair 240|36.5
Friendly 97/14.8

Accessibility of HIV Moderately 300|45.7

Testing Services Accessible
Not Accessible | 240|36.5
Easily 117(17.8
Accessible

Total 657 100

Findings show that most of the respondents, 310
representing (47.2%) indicated that HIV testing
services are partially available in their communi-
ty; 300 respondents (45.7%) live more than 5 km
away from the nearest HIV testing facility; 350
respondents (53.3%) perceive HIV testing ser-
vices as expensive; 427 respondents (65.0%),
reported waiting times of more than 1 hour; 320
respondents (48.7%) described staff as unfriend-

Section “Medicine”

Item Response | F | %
Alimited number of Major 42063.9
. . Challenge
laboratories are equipped for Minor
HIV testing Challenge 237|36.1
Unreliable power affecting Major 398160.6
. Challenge
laboratory operations and :
storage of reagents Minor 259|394
Challenge '
Shortage of rapid test Kits, 2/[}? ; ﬁzn o 435|66.2
ELISA machines or CD4 count Mi d
machines T 222|338
Challenge
Cramped or poorly ventilated Major 375|571
L : . Challenge
clinics are deterring patient Mi
attendance tnor 2821429
Challenge
Inefficient record-keeping Major 360|54.8
Challenge
delays test results and follow-

u Minor 29745.2
p Challenge '
Lack of e-health platforms for Major 345|525

. . Challenge
remote diagnosis or ;
counselling Minor 312|475
Challenge '
Affecting hygiene standards Major 330(50.2
: . Challenge
in testing and treatment Minor
centres 327|49.8
Challenge
Shortage of skilled staff to Major 400|60.9
Challenge
perform tests accurately and —
romptly Minor 257|391
P Challenge '

Findings show that a shortage of rapid test Kkits,
ELISA machines or CD4 count machines was
identified by majority of respondents, 435 repre-
senting (66.2%) as a major challenge; limited
number of laboratories equipped for HIV testing
was cited as a major challenge by 420 respond-
ents (63.9%); Shortage of skilled staff to perform
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tests accurately and timely was also a major chal-
lenge by 400 respondents (60.9%); unreliable
power affecting laboratory operations and stor-
age of reagents was considered a major challenge
by 398 respondents (60.6%); Cramped or poorly
ventilated clinics deterring patient attendance
was highlighted by 375 respondents (57.1%) as a
major challenge; inefficient record-keeping de-
laying test results and follow-up was identified as
a major challenge by 360 respondents (54.8%);
lack of e-health platforms for remote diagnosis or
counseling was reported by 345 respondents
(52.5%) as major challenge; hygiene standards
affecting testing and treatment centers were seen
as a major challenge by 330 respondents
(50.2%); this implies that infrastructural deficits,
including shortages of equipment, skilled per-
sonnel and reliable power, pose a significant bar-
rier to early HIV diagnosis and treatment in semi-
urban areas in Nigeria.

Table 4 shows the logistical challenges affecting
timely HIV diagnosis and treatment initiation in
semi-urban areas in Nigeria.

Table 4 - Logistical Challenges Affecting Early HIV
Diagnosis and Treatment

Item Response |F | %

Poor roads make it hard for me |Agreed [472|71.8

to reach the clinic, especially in | Disagreed | 185 |28.2
the rainy season.

Limited transport means I often | Agreed  |431|65.6

walk long distances or pay Disagreed | 226 | 34.4
extra to get tested.

Findings show that most respondents 472 re-
spondents (71.8%) agreed that poor roads make
it difficult to reach the clinic, especially during
the rainy season; 431 respondents (65.6%)
agreed that they often have to walk long distanc-
es or pay extra to get tested; 389 respondents
(59.2%) reported that slow lab results make
them wait longer to know their HIV status; 362
respondents (55.1%) agreed that they some-
times lose follow-up when referred to another
facility; overcrowded clinics reduced quality of
care and increased waiting times, with 410 re-
spondents (62.4%) agreed; 398 respondents
(60.6%) agreed that reagents and gloves are not
always available; 367 respondents (55.9%) agree
that mobile clinics are weak, geographical barri-
ers such as rivers, hills and remote locations
were challenges for 345 respondents (52.5%);
334 respondents (50.8%) agreed they do not al-
ways get reminders or results on time; this im-
plies that logistical barriers, including poor
roads, limited transport, slow lab processes and
weak mobile clinics, impede early HIV diagnosis
and treatment initiation in semi-urban areas.

Table 5 shows the effectiveness of existing health
information systems in ensuring early HIV diag-
nosis in semi-urban areas in Nigeria.

Table 5 - Effectiveness of Existing Health
Information Systems in Ensuring Prompt HIV
Diagnosis in Semi-Urban Areas in Nigeria

Item Response F|l %

Slow lab results make me wait |Agreed |389|59.2

longer to know my HIV status. | Disagreed | 268 |40.8

[ sometimes lose follow-up Agreed |362]55.1

when referred to another
facility.

Disagreed | 295 |44.9

Are you aware ofany | Aware 412]162.7

existing health infor-
mation systems for HIV

. o Not Aware 245|373
diagnosis in your com-

Crowded clinics reduce the care | Agreed 410|62.4

I receive and increase waiting | Disagreed | 247 | 37.6
time.

Test supplies, such as reagents |Agreed |398]60.6

and gloves, are not always
available.

Disagreed | 259 |39.4

Mobile clinics are weak, so | Agreed 367|55.9

can't always access care locally. | Disagreed | 290 |44.1

Rivers, hills and remote areas |Agreed |345|52.5

make reaching the clinic Disagreed |312|47.5

difficult.
[ don't always get testresults  |Agreed |334|50.8
on time. Disagreed |32349.2

Section “Medicine”

munity?
Have you ever interact- No 367|55.9
ed with or used any of Yes 290 |44.1
these systems?
DHIS2 (District
Health Infor-
mation Software 125/190
2)
OpenMRS / Elec-

Which of the following | tronic Medical 100|15.2
health information sys- | Records (EMR)

tems have you used or |Patient Identity
are you aware of? Management Sys- |95 |14.5
tem (PIMS)

Laboratory Infor-
mation Manage-
ment Systems
(LIMS)

85 |12.9
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Item Response F |1 %
ENHANCE Com-
munity Level Da-
ta Collection 80 |12.2
Tools
Open Data Kit
(ODK) for HIV
testing and out- 1401213
reach programs
mHealth S MS-
based reporting |32 |4.9
tools
How often do youre- |Rarely 40 |6.1
ceive feedback from
these health infor-
mation systems during |Regularly 617193.9
HIV testing or out-
reach?
How effectively do Ineffective 610/92.8
health information sys-
tems \mprove prompt Effective 47 |7.2
HIV diagnosis in your
area?

Findings show that most respondents 412 repre-
senting (62.7%) indicated that they are aware of
health information systems for HIV diagnosis in
their communities; 367 respondents (55.9%) re-
ported that they have never interacted with or
used any of these systems; 140 respondents
(21.3%) are familiar with or have used the Open
Data Kit (ODK) for HIV testing and outreach pro-
grams, 125 respondents (19.0%) are aware of
DHIS2 (District Health Information Software 2),
100 respondents (15.2%) know about
OpenMRS/Electronic Medical Records (EMR), 95
respondents (14.5%) are aware of the Patient
Identity Management System (PIMS), 85 re-
spondents (12.9%) know about Laboratory In-
formation Management Systems (LIMS), 80 re-
spondents (12.2%) are aware of ENHANCE
community-level data collection tools while 32
respondents (4.9%) reported knowledge or use
of mHealth SMS-based reporting tools; 617 re-
spondents (93.9%) reported rarely receiving
feedback from these health information systems
during HIV testing or outreach; 610 respondents
(92.8%) considered the systems ineffective; this
implies the inefficiency in the current health in-
formation systems for early HIV diagnosis in
semi-urban areas in Nigeria.

Table 2 makes it clear that HIV testing services in
semi-urban areas are largely insufficient, finan-
cially burdensome and difficult to access, wors-
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ened by unfriendly staff attitudes and long wait-
ing times. The study conducted by the authors
supports this finding [46] in Ibadan, which found
that despite pre- and post-testing counselling,
there were several barriers to effective HIV test-
ing services, which include "insufficient consum-
ables, insufficient staff, no privacy and lack of in-
frastructure." This study indicates that, despite
the potential for testing, there are resource gaps
that act as barriers to accessibility, similar to the
findings of authors [47] regarding COVID-19 vac-
cine hesitancy and uptake. Adding credence to
this, a study by authors [48] supports that cost,
which includes user charges, consumables and
indirect costs, remains a huge barrier for HIV
testing services for sub-Saharan African coun-
tries.

In the area of infrastructure, as indicated in Table
3, the semi-urban areas in Nigeria appear to face
various needs and challenges, including a lack of
equipment, healthcare professionals, and elec-
tricity. This study confirms the already identified
shortage of Nigeria's healthcare infrastructure. In
Ekiti State, authors [39] observed that many fa-
cilities, especially semi-urban and rural facilities,
were poorly prepared to provide HIV testing and
diagnosis services. Also, authors [49] confirm
that the use of most laboratories for diagnosis in
Nigeria has been very limited, as many lack the
necessary reagents and supplies for operation,
making it difficult for them to provide services.
The semi-urban environments, therefore, with-
out well-equipped laboratories, basic consuma-
bles, healthcare professionals and electricity, as
are common characteristics of the semi-urban
and rural facilities, make the process of diagnos-
ing and testing for HIV irregular, which often de-
lays and makes the process impossible. The
above findings make it difficult for the semi-
urban areas to achieve the "first 95" of the 95-95-
95 HIV targets.

Table 4 makes it clear that logistical factors, such
as poor roads, limited transport, slow laboratory
processes, and mobile clinic outreach, undermine
early HIV detection, diagnosis, and the initiation
of subsequent care; this aligns with empirical lit-
erature available for sub-Saharan Africa. A classic
systematic review by the authors [50] on trans-
portation and geographic barriers in SSA found
that distances and transportation problems are
linked to suboptimal linkage and maintenance
across the HIV continuum, including testing, link-
age, and maintenance. In such areas, the distanc-
es and costs of transport make people decide
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against early testing, and if tested, they would
decide against care and follow-up. Even when
sample collection (e.g,, dried blood spot (DBS) for
early infant diagnosis) is offered at PHCs, weak
systems for specimen transport and delayed re-
turn of lab results have been documented as ma-
jor barriers. In Lagos, authors [51] found that
most primary healthcare facilities lacked the
equipment for dried blood spot sampling. Alt-
hough healthcare workers collected dried blood
spot samples, delays in laboratory results—
caused by referrals to secondary or tertiary facili-
ties—led to loss to follow-up (LTFU).

Data in Table 5 indicate that the present
healthcare information and surveillance system
is inefficient for ensuring early detection by peo-
ple living with HIV/AIDS. This finding corrobo-
rates contemporary discussions that emphasise
improving healthcare, particularly the testing
and surveillance network, for the benefit of Nige-
ria. In authors [52], an assessment of Nigeria's
infectious disease surveillance system observed
"serious weaknesses," including limited diagnos-
tic capacity, delays, and limited coverage. In the
case of HIV, such aspects as, for example, the lack
of records, the delay for the return of test results,
the unreferred and the disconnection between
the testing and care for that matter, would mean
the delay and the missed diagnosis. Moreover,
the lack of laboratory capacity and supplies, as
already explained above, would jeopardise the
entire process, as well as the information and
healthcare systems.
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