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INTRODUCTION 

A significant decline in the incidence of the Human 

Immunodeficiency Virus (HIV), the causative agent of 

acquired immunodeficiency syndrome (AIDS), has been 

recorded in Nigeria, specifically in Ekiti state, recently. 

The incidence per 1,000 uninfected population in Nigeria, 

which stood at 1.73 per 1,000 in 2000, declined to 1.23 per 

1,000 in 2007 and 0.76 per 1,000 in 2017. In 2020, HIV 

incidence per 1,000 uninfected population for all ages fell 

to 0.37 per 1,000 and further declined to 0.21 per 1,000 in 

2024 (1,2). With regard to Ekiti State, the percentage of 

HIV-positive cases declined from 12.1% in 2004 to 7.7% 

in 2008. As of 2020, the incident rate was 1.7% (3,4). 

However, the driving forces of the declining incidence of 

HIV in Ekiti state remain an empirical question. 

HIV has been a severe public health issue globally, with 

Nigeria being the home to the second-largest number of 

people living with HIV in the world (5-7). The virus was 

first diagnosed in Nigeria in 1985 and spread across the 36 

states in Nigeria, primarily through unprotected sex, which 

accounted for over 80% of the new infections (6,8). HIV 

became an issue of concern in the early 2000s when 7 

million HIV-positive cases were recorded in the country. 

However, the virus's incidence has recently started to 

decline. This decline in HIV incidence could lead to 

improved quality of life, advancing good health and well-

being (SDG 3), and also increases in income, savings, and 

productivity. This is because the age group (15-49 years) 

most affected remains the engine of economic growth and 

development for any nation, state, or community. Given 

this falling HIV incidence in Ekiti State, it is essential to 

analyze the driving forces. This will go a long way to 

improving understanding of the declining incidence of HIV 

in Ekiti State and enable public health policymakers to 

develop strategies to sustain the declining incidence of HIV 

and achieve the Sustainable Development Goals of ending 

AIDS by 2030. 

Existing studies have attempted to investigate the factors 

responsible for the decline in HIV incidence worldwide, 

and different contributing factors have been identified in 

the literature. For instance, Vandormael et al. (9), Kagaayi 

et al. (10), Makhema et al. (11), and Pettifor et al. (12) 

attributed the decrease in the incidence of HIV to social 

factors such as marital and urban residential status, linkage 

to care (that is, enrollment in HIV care after a positive test, 

and initiation of antiretroviral therapy), access to 

antiretroviral therapy, and intervention efforts that kept 

girls in school. Some other social factors also include HIV 

prevention campaigns, sexual health education, HIV 

counseling and testing, and free treatment and care 

services. Several biological determinants have been 

associated with declining HIV incidence, including male 
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ABSTRACT 

Aim: Nigeria ranks among the countries with a high burden of Human Immunodeficiency 

Virus (HIV), though national incidence and prevalence have declined in recent years. Ekiti 

State has consistently shown lower HIV rates compared to other regions, but the specific 

drivers of this perceived decline remain underexplored. This study aimed to identify the 

key social, behavioral, and biological factors contributing to the declining HIV incidence 

in Ekiti State, Nigeria, using Structural Equation Modelling (SEM). 

Material and Methods: A cross-sectional survey was conducted from January to March 

2023 among 448 knowledgeable informants (health professionals from state and local 

AIDS control agencies, medical personnel, and students). Data on perceived HIV 

incidence and contributing factors were collected via a structured questionnaire. 

Confirmatory Factor Analysis and SEM were performed using AMOS software to test 

hypothesized paths from latent constructs (social factors, e.g., condom promotion and 

education campaigns; sexual behavioral factors, e.g., reductions in concurrent partners; 

biological factors, e.g., antiretroviral therapy access and STI reductions) to perceived 

declining incidence. 

Results: Social (β = 0.356, p < 0.001) and biological (β = 0.309, p < 0.001) factors were 

significantly associated with perceived decline in HIV incidence, while sexual behavioral 

factors were not (β = 0.019, p > 0.05). The model demonstrated good fit (CFI = 0.987, 

RMSEA = 0.030, χ²/df = 1.389). 

Conclusion: The perceived reduction in HIV incidence in Ekiti State is primarily 

associated with social and biological interventions. These findings highlight the value of 

integrated public health approaches and support efforts toward Sustainable Development 

Goal 3 (Good health and well-being). 
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circumcision, universal testing, pre-exposure prophylaxis 

(PrEP), early antiretroviral therapy initiation, and 

expanded treatment coverage (10-20). Furthermore, Grilo 

et al. (17) and Vandormael et al. (9) reported that sexual 

behavioral factors, such as the use of condoms, decreases 

in sexual experience among adolescents, and reduced HIV 

prevalence in the surrounding community, contributed to 

the reduction in HIV incidence. This also includes a delay 

in the age of sex debut and a decrease in the number of 

sexual partners.  

Additionally, the reduction in global HIV incidence has 

likely resulted from strategic efforts, including the 95-95-

95 goals (21). The 95-95-95 targets focused on ensuring 

that 95 percent of the people infected with HIV know their 

status, 95 percent of the diagnosed cases have access to 

antiretroviral treatment, and 95 percent of viral suppression 

among the people who have already been placed on 

antiretroviral treatment by 2020 (22). Despite the extant 

literature on the factors responsible for the decrease in HIV 

incidence in different parts of the world, limited knowledge 

exists about the key determinants of HIV incidence in Ekiti 

State, Nigeria. Therefore, this study aimed to analyze the 

drivers of the declining incidence of HIV in Ekiti State, 

Nigeria, using structural equation modelling (SEM).  SEM 

is suitable for analyzing complex relationships, testing 

theory, correcting for measurement errors, modeling latent 

variables, and assessing overall model fit (23). Moreover, 

the SEM framework handles missing data optimally and 

addresses non-normality and binary data easily (23). The 

three hypotheses tested in this study are: 

H1: Social factors' latent variable contributes significantly 

to the declining incidence of HIV/AIDS in Ekiti State, 

Nigeria. 

H2: Sexual behavioral factors latent variable contributes 

significantly to the declining incidence of HIV/AIDS in 

Ekiti State, Nigeria. 

H3: Biological factors' latent variable contributes 

significantly to the declining incidence of HIV/AIDS in 

Ekiti State, Nigeria. 

 

MATERIAL AND METHODS 

Study design 

A cross-sectional study was conducted to examine factors 

contributing to the declining incidence of HIV in Ekiti 

State, Nigeria. Between 16th January 2023 and 29th March 

2023, the study administered a well-structured 

questionnaire to collect data from knowledgeable 

informants, including the staff of Ekiti State Aids Control 

Agency and Local Government AIDS Control Agency, 

medical personnel (doctors, nurses, HIV counselors, 

pharmacists, social workers, health care assistants, and 

public health officials), and medical students.  

Study area 

The study was conducted in Ekiti State, Nigeria. Ekiti is 

the 6th state in Nigeria's South West geopolitical zone, 

with three senatorial districts (Ekiti North, Ekiti South, and 

Ekiti Central), 6 federal constituencies, 26 state 

constituencies, 16 local government areas, and 177 

electoral wards. Ekiti State is predominantly a Yoruba-

speaking state dominated by civil servants. 

Confounder selection 

Social, sexual behavioural, and biological factors were 

selected a priori based on established HIV epidemiological 

theory (24) and existing empirical evidence (9-20). These 

factors were conceptualized as distinct domains, each 

hypothesized to be directly associated with HIV incidence. 

In other words, none of the factors was assumed to lie on 

the causal pathway of another. Social factors such as 

condom promotion, sexual health education, and access to 

prevention and care were considered to have a direct 

association with HIV incidence because they may 

influence infection risk. Sexual behavioural factors, 

including the number of sexual partners and condom use, 

may directly influence HIV incidence by determining the 

frequency and type of exposure to infection. Furthermore, 

biological factors, such as sexually transmitted infections, 

male circumcision status, and other markers of biological 

susceptibility, may also directly affect the probability of 

HIV acquisition per exposure. Each was modelled as a 

latent construct to capture its multidimensional nature and 

reduce measurement error. The directed acyclic graph in 

Figure 1 was used to formalize these assumptions and to 

guide confounder selection for estimating associations 

with HIV incidence. 

 

 
 

Figure 1: The directed acyclic graph of the confounders 

 

Sampling and recruitment 

The target population comprised individuals in Ekiti State 

who met the study's inclusion criteria. The survey was 

distributed via Google Forms to 602 knowledgeable 

informants. Of these, 448 completed the survey, yielding a 

response rate of 74.4%. Reasons for non-participation were 

not systematically collected. However, potential factors 

may include a lack of time, limited internet access, a lack 

of interest, or technical difficulties in accessing the form. 

The final sample of 448 respondents satisfied the 

observations-to-parameters ratio required for structural 

equation modeling, ensuring adequate statistical power and 

stable parameter estimation. The flow diagram in Figure 2 

summarizes the sampling and recruitment procedures. 

Sampling technique 

A purposive sampling technique was used in this study. 

This enables us to focus on knowledgeable informants, 

including the staff of the Ekiti State Aids Control Agency 

(EKSACA) and the Local Government AIDS Control 

Agency (LACA), as well as medical personnel who can 
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provide the necessary information to answer the research 

questions. Furthermore, this technique enables us to focus 

on knowledgeable informants who are available and 

willing to participate in the research. 

Statistical power 

This study used the formula (25,26) developed for 

estimating unknown population proportions to determine 

the expected population size. The formula is expressed as 

follows: 

 
2

2

(1 )Z P P

d
n

−
=

 
 

where n is the sample size, Z represents the statistic for a 

level of confidence, P stands for the expected prevalence 

or proportion, and d is the precision. Generally, the 

conventional confidence interval level is always 95%, and 

the Z value is 1.96.  The expected proportion of 30% 

(P = 0.3) was based on the standard deviation from the pilot 

study we conducted, and the precision was 5% (0.05). With 

a 5% margin of error and a 95% confidence interval, the 

study obtained a minimum sample size of 323, but 448 

samples were used for the analysis. This sample size is 

satisfactory because it meets Kline’s and Hair et al.’s 

minimum structural equation modeling sample size 

requirement of 200 (27,28). The 448 samples also 

exceeded the minimum observations-to-parameters ratio of 

10:1, with 36 free parameters, yielding a total sample size 

of 360. 

Inclusion and exclusion criteria 

Those included in this study comprise the staff of the Ekiti 

State Aids Control Agency (EKSACA) and the Local 

Government AIDS Control Agency (LACA), medical 

personnel, and students with in-depth knowledge of the 

determinants and incidence of HIV in Ekiti State who are 

willing to participate. The exclusion criteria included 

knowledgeable informants who refused to participate in the 

study, and non-medical personnel not associated with 

EKSACA or LACA in Ekiti State. 

The questionnaire 

The research questions and model specification guided the 

design of the questionnaire. The study also used the 

literature on HIV and expert opinions to design the 

questionnaire. To avoid ambiguity and confusing 

questions, the questionnaire underwent multiple screening 

stages. The final version of the questionnaire is divided 

broadly into three (3) sections. The first is the demographic 

characteristics of respondents (7 questions), and the second 

is the declining incidence of HIV in Ekiti State (6 

questions). The third is the factors responsible for the 

declining incidence of HIV in Ekiti State, and it is divided 

into three subsections: social factors (8 questions), sexual 

behavioral factors (10 questions), and biological factors (8 

questions). This questionnaire is available as 

supplementary material. Both nominal and ordinal scales 

were used to code the questionnaire. The nominal scale was 

used for the respondents' demographic characteristics, 

while the ordinal scale was used for the Likert scale. The 

Likert scales vary from 1 to 5, with 5 denoting Strongly 

Agree (SA), 4 for Agree (A), 3 standing for Neutral (N), 2 

representing Disagree (D), and 1 denoting Strongly 

Disagree (SD). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Flow diagram of sampling and recruitment 

 

Data collection 

A well-structured questionnaire was used to gather the 

primary data used for the analysis. The survey was 

conducted in all 16 local government areas in Ekiti State, 

Nigeria, between 16 January 2023 and 29 March 2023. 

Moreover, all eligible respondents who met the inclusion 

criterion received the questionnaire, which included a 

cover page explaining its purpose. 

Variables 

The dependent variable is the declining incidence of HIV, 

and it has six observed variables, but three were removed 

to meet the convergent validity assumption. The remaining 

three observed variables are Incidence 3 (Ekiti State has the 

lowest HIV incidence in the South West of Nigeria), 

Incidence 4 (The incidence of HIV/AIDS is declining in 

Ekiti State), and Incidence 6 (Government is making 

progress in sustaining the decline in HIV/AIDS incidence). 

Moreover, three latent or independent variables were 

analyzed in the study. These variables are social, sexual, 

and biological factors. Social factor has eight observed 

variables, named Social Factor 1 to Social Factor 8.  Social 

Factors 1, 3, 4, and 7 were removed to ensure that the 

model met the convergent validity assumption. The 

remaining observed variables are Social Factor 2 (Condom 

promotion), Social Factor 5 (Improvement in rural HIV 

Target Population 

Knowledgeable informants in Ekiti 

State who meet the inclusion 

criteria 

Eligible and Invited Participants 

Knowledgeable informants invited 

via Google Forms 

 = 602 

Non-participation 

Did not complete the survey  

 = 154 

Possible reasons: Lack of time, 

limited internet access, lack of 

interest, and technical difficulties 

Completed Responses 

Google Forms submissions 

received 

= 448 

Final Analytical Sample 

Included in SEM analysis 

 = 448 

Response rate = 74.4% 
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education), Social Factor 6 (Improvement in sexually 

transmitted infections campaign), and Social Factor 8 

(Legal framework against sexual violence).  

The sexual factor has 10 observed variables, but the study 

removed SexualFactor4 and 5 because their factor loadings 

were less than 0.5. Moreover, SexualFactor1, 2, and 3 were 

deleted to satisfy the assumption of convergent validity. 

The relevant observed variables are SexualFactor6 

(Decrease in the proportion of sexually active youth), 

SexualFactor7 (Decrease in concurrent sexual partners 

from 6 to 5), SexualFactor8 (Decrease in concurrent sexual 

partners from 5 to 4), SexualFactor9 (Decrease in 

concurrent sexual partners from 4 to 3), and 

SexualFactor10 (Decrease in concurrent sexual partners 

from 3 to 2). The third independent variable is the 

biological factor, which has eight observed variables. To 

achieve the convergent validity goal, the study excluded 

BiologicalFactor1 to 5, and the remaining observed factors 

are BiologicalFactor6 (Availability of biomedical HIV 

transmission facility), BiologicalFactor7 (Reduction in 

Sexually Transmitted Infections), and BiologicalFactor8 

(Scale-up of preventive intervention targeting the key 

populations). 

Statistical analysis 

Statistical Package for the Social Sciences (SPSS) and 

Analysis of Moment Structure (AMOS) were used to 

analyze the data obtained from the participants. SPSS was 

used for the preliminary analyses, including data screening, 

descriptive statistics, and reliability testing (Cronbach’s 

Alpha). Two major techniques (Confirmatory Factor 

Analysis (CFA) and Structural Equation Model (SEM)) 

were used for the data analysis in AMOS. CFA was used 

to assess model fit, construct reliability, convergent 

validity, and discriminant validity. Also, outliers and 

multicollinearity were checked. For the model fitness, 

different sets of indices were used. Chi-square, degrees of 

freedom, and p-values were used to determine the model's 

fitness. In addition, three indices of incremental model fit, 

namely the Tucker-Lewis Index (TLI), the Incremental Fit 

Index (IFI), and the Comparative Fit Index (CFI), were 

used for the analysis. Other indices, including normed fit 

index (NFI), Relative Fit Index (RFI), Root Mean Square 

Error of Approximation (RMSR), P-value of the Null 

Hypothesis (PCLOSE), and Standardized Root Mean 

Squared Error (SRMR), were also used to determine the 

fitness of the proposed model. 

The constructs’ reliability and factor loading estimates, 

which are expected to exceed 0.5, were used to assess 

convergent validity. Furthermore, the study established the 

discriminant validity using maximum shared variance and 

average variance extracted. Covariance-based SEM was 

used to analyze the hypothesized relationships between the 

dependent and independent variables. SEM was chosen 

because of its superiority over other mediation testing 

techniques (29). Also, SEM is appropriate when one 

exogenous (independent) variable becomes an endogenous 

(dependent) variable. In other words, SEM is suitable when 

there are several endogenous variables (30). 

This study was conducted in full compliance with the 

ethical principles outlined in the Declaration of Helsinki. 

Ethical approval was obtained from the Ethical and Legal 

Review Committee (ELRC) of the Federal University Oye-

Ekiti, Nigeria, with approval number ELRC/SOS/002. 

All participants involved in the study provided written 

informed consent electronically prior to their inclusion. 

The research team ensured that participant confidentiality, 

data protection, and ethical conduct were upheld 

throughout the research process, in line with the 

university’s research ethics policy. 
 

RESULTS  

Description of study participants 

Table 1 presents the demographic characteristics of the 448 

participants. 59.8% of the respondents were females, 

40.2% were males, and 65.6% were married. The 

respondents in the 35-44 age group (38.6%) were the 

largest. 30.6% of the respondents fell in the 25-34 age 

group, 26.1% were between 45 and 54, and 4.7% were 55 

or older. A larger percentage of the respondents (77.2%) 

were Christians, followed by Muslims (18.5%), and 

Traditionalists (4.2%) came last. About half of the 

respondents (48.7%) have earned a Bachelor of Medicine, 

Bachelor of Surgery, or equivalent; 28.1% have a degree 

below Bachelor of Medicine, Bachelor of Surgery; 18.3% 

have a master's degree or equivalent; and just 4.9% are PhD 

holders.

 

Table 1. Demographic characteristics of study participants (n = 448). 

Demographic Characteristics Frequency Percentage 

Sex 
Male 180 40.2 

Female 268 59.8 

Marital Status 

Single 115 25.7 

Married 294 65.6 

Divorced 24 5.4 

Widowed 15 3.4 

Age 

25-34 137 30.6 

35-44 173 38.6 

45-54 117 26.1 

≥ 55 21 4.7 

Religion 

Christianity 346 77.2 

Islam 83 18.5 

Traditional 19 4.2 

Education 

PhD 22 4.9 

Master's or equivalent 82 18.3 

Bachelor of Medicine, Bachelor of Surgery or equivalent 218 48.7 

Below Bachelor of Medicine, Bachelor of Surgery or equivalent 126 28.1 
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Reliability and Validity Test Results 

The results of the construct reliability and convergent 

validity tests, summarized in Table 2, revealed that 

Cronbach’s Alpha exceeded 0.6 (31), Also, composite 

reliability and maximum reliability exceeded the threshold 

(0.7), and average variance extracted (except Social 

Factors) exceeded 0.5. Meanwhile, the study concluded 

that the model satisfied the convergent validity assumption 

since composite reliability and maximum reliability 

exceeded 0.6 (32).  Moreover, the square roots of average 

variance extracted (0.674, 0.723, 0.711, 0.728) exceeded 

the inter-construct correlation coefficients, and the values 

of average variance extracted are greater than those of 

maximum shared variance. This confirmed that the model 

satisfied the discriminant validity requirements. 

 

Table 2. Construct reliability and convergent validity 

Reliability and 

Convergent Validity 
Cronbach’s Alpha 

Composite 

Reliability >0.7 

Maximum 

Reliability > 0.7 

Average Variance 

Extracted 

Declining Incidence 0.765 0.770 0.784 0.529 

Social Factors 0.769 0.769 0.771 0.455 

Sexual Behavioural 

Factors 
0.843 0.845 0.857 0.523 

Biological Factors 0.732 0.753 0.760 0.505 

Discriminant Validity 

 
Maximum Shared 

Variance < Average 

Variance Extracted 

Social 

Factors 

Sexual 

Behavioural 

Factors 

Biological 

Factors 

Declining 

Incidence 

Social Factors 

 

Declining Incidence 

Social Factors 
0.449<0.455 0.674    

Sexual Behavioural 

Factors 
0.382<0.523 0.512*** 0.723   

Biological Factors 0.449<0.505 0.670*** 0.618*** 0.711  

Declining Incidence 

Social Factors 
0.329<0.529 0.573*** 0.393*** 0.560*** 0.728 

Note: *** denotes significance at less than 0.001, and less than is depicted by <. 

 

Model Fit 

All indices, except the probability of Chi-square, reported 

in Table 3, indicated that the estimated confirmatory factor 

analysis is a good fit. Chi-squared is sensitive to sample 

size and is likely to reject accurate information (27,33). 

Most fit indices met recommended thresholds (Table 3). 

 

Table 3. Model fit indices 

Measure Finding Threshold Source 

Chi-square stat (P-value) 112.541 (0.012) ≥0.05 (34)* 

Chi-square/DF 112.541/81=1.389 1≤x≤2 (35) 

Normed Fit Index 0.954 ≥0.9 (36) 

Relative Fit Index 0.941 ≥0.9 (37) 

Incremental Fit Index 0.987 ≥0.9 (37) 

Tucker-Lewis Index 0.983 ≥0.9 (36) 

Comparative Fit Index 0.987 ≥0.9 (36) 

Root Mean Square Error of 

Approximation 
0.030 <0.06 (38) 

P-value of the Null Hypothesis 0.998 >0.05 (34) 

Standardized Root Mean Squared Error 0.032 <0.08 (34) 

DF: denotes the degree of freedom, and the probability of the Chi-square stat is in parenthesis. 

 

CFA and SEM Estimates 

The study conducted CFA to establish the model's fitness. 

Specifically, the study assessed the factor loadings, 

removed those below 0.5, and covaried six observed 

variables, as shown in Figure 3, to maintain acceptable 

AVE and ensure that no items cross-load. The standardized 

values reported in Table 4 can be likened to the regression 

coefficients; the critical ratio is similar to the z-statistic, 

and the probability (P) value is not different from the p-

value of regression analysis (31). The values of the C.R. 

presented in Panel A of Table 4 exceeded the cut-off point 

of ±1.96, All factor loadings were statistically significant 

(p < 0.001), as shown in Table 4. 
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Table 4. CFA and SEM estimates 

Panel A 

 

Panel B 

Variable Coef. S.E. C.R. SMC Variable Coef. S.E. C.R. 

SF2 ← SF 0.641***   0.411 

DI ← SF 0.356*** 0.098 3.979 

SF5 ← SF 0.650*** 0.093 10.835 0.422 

SF6 ← SF 0.703*** 0.100 11.435 0.494 

SF8 ← SF 0.702*** 0.103 11.426 0.492 

SBF6 ← SBF 0.663***   0.439 

SBF7 ← SBF 0.702*** 0.100 11.681 0.492 

DI ← SBF 0.019 0.070 0.266 

SBF8 ← SBF 0.836*** 0.109 12.633 0.492 

SBF9 ← SBF 0.700*** 0.096 11.659 0.490 

SBF10 ← SBF 0.704*** 0.088 11.870 0.495 

BF6 ← BF 0.673***   0.453 

BF7 ← BF 0.770*** 0.106 11.632 0.593 

DI ← BF 0.309*** 0.097 3.067 

BF8 ← BF 0.685*** 0.101 10.375 0.470 

DI3 ← DI 0.653***   0.426 

DI4 ← DI 0.805*** 0.100 12.129 0.647 

DI6 ← DI 0.718*** 0.097 11.704 0.515 

*** and ** denoted significant at <0.001 and <0.010, respectively. Standardized regression weights (Coef.), Standard Error (S.E.), Critical Ratio 

(CR), Squared Multiple Correlations (SMC), Social Factors (SF), Sexual Behavioural Factors (SBF), Biological Factors (BF), and Declining 

Incidence (DI). 

 

Moreover, standardized estimates of all the observed 

variables reported in Panel A of Table 4 (also presented in 

Figure 3) exceeded 0.5. Specifically, the factor loadings of 

the measures of social factors ranged from β = 0.641 to β = 

0.703, with SF6, that is, "Improvement in sexually 

transmitted infections campaign," having the highest factor 

loading of 0.703. The factor loadings for the four measures 

of sexual behavior also ranged from β = 0.700 to β = 0.836. 

Among the four measures of sexual behavioral factors and 

all the observed variables in the model, SF8, which stands 

for "Decrease in concurrent sexual partners from 5 to 4," 

recorded the highest factor loading of 0.836. Moreover, 

factor loadings of the measures of the biological factor 

ranged from β = 0.673 to β = 0.770. In addition, the 

observed variables for the declining incidence of HIV 

ranged from β = 0.653 to β = 0.805, with DI4, that is, 

"Incidence of HIV in Ekiti State decreased in the year 

2008," having the highest factor loading of 0.805. 

Standardized factor loadings ranged from 0.641 to 0.836 

across constructs (Table 4). All standardized factor 

loadings for DI, SF, SBF, and BF exceeded the 

recommended threshold of 0.50. 
The last column in Panel A summarizes the squared 

multiple covariances, indicating the variance of the 

observed variables explained by the latent constructs. This 

is also presented in Figure 3. Squared multiple correlations 

ranged from 0.41 to 0.64 across observed variables of the 

improvement in sexually transmitted infection campaigns 

(SF6), 50 percent of the variance of legal framework 

against sexual violence (SF8), 42 percent of the variance of 

rural HIV education improvement (SF5), and 41 percent of 

the variance of condom promotion (SF2). The respective 

measurement errors, e2, e5, e6, and e8, in Figure 1 account 

for the remaining variance. Sexual behavioral factors 

explained 50 percent of the variance in each observed 

variable. In comparison, biological factors explained the 

largest proportion (60 percent) of the variance in the 

observed variable, reduction in sexually transmitted 

infections (BF7). Declining incidence appeared to 

outperform other latent constructs, as it explained 64 

percent of the variance in DI4, which is “the incidence of 

HIV/AIDS is declining in Ekiti State.” As illustrated in 

Figure 1, the respective error terms explain the remaining 

variance in each observed variable. 

Panel B of Table 4 presents the structural model estimates. 

Social factors were positively associated with perceived 

declining HIV incidence (β = 0.356, p < 0.001). Sexual 

behavioural factors showed a positive but non-significant 

association (β = 0.019, p > 0.05). Biological factors were 

positively associated with perceived declining HIV 

incidence (β = 0.309, p < 0.001). 

 

Figure 3 shows the estimated structural equation model 
depicting the impact of social, sexual behavioral, and 

biological factors on the declining incidence of HIV. For 

clarity, the estimates are presented in Table 4. The 

variables in the big cycle are the latent constructs or 

unobserved variables, those in the rectangle are the 

observed variables, and the error terms are represented by 

the small cycle. The squared multiple correlation is 0.38. 

The SEM model fit indices suggested that the incidence 

model is of good fit. 
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Figure 3. SEM of the declining incidence of HIV/AIDS in Ekiti State 

 

DISCUSSION 

This study analyzed the determinants of the perceived 

declining incidence of HIV in Ekiti State, Nigeria. The 

structural model indicated that social and biological factors 

were significantly associated with perceived reductions in 

HIV incidence, whereas sexual behavioural factors did not 

demonstrate a statistically significant association. Existing 

studies (1,2,4) have shown that HIV incidence is declining 

in Ekiti State, Nigeria, but the factors responsible for this 

decline have not yet been identified. The possible factors 

that could contribute to the decrease in HIV incidence were 

grouped into three latent constructs in this research: social, 

sexual behavioral, and biological factors. The results of the 

cross-sectional study showed that the four-factor loadings 

of the social factors analyzed in this study, namely condom 

promotion, improvement in rural HIV education, 

improvement in sexually transmitted infections campaign, 

and legal framework against sexual violence, were 

associated with perceived reduction in HIV incidence in 

Ekiti State. Though this empirical finding contrasts 

(17,39,40), it aligns with several other studies (41-45). 

Specifically, condom promotion increases condom 

awareness and the use of condoms, which in turn 

eliminates the possibility of having contact with bodily 

fluids containing HIV during sex. Though a few studies 

(39,40) argued that intervention efforts, including condom 

promotion, do not have any plausible effect on HIV 

transmission, other studies (41,42) attested to the fact that 

condom promotion reduces the transmission of HIV. 

Furthermore, improvement in rural HIV education 

enhances the students’ knowledge of HIV transmission 

channels, reduces risk, and enables them to develop safer 

behavior attitudes and reduce exposure to HIV through 

sexual intercourse (43,44). Though this disagrees with the 

findings of Grilo et al. (17), it aligns with the submission 

of an existing study (12) that intervention efforts that keep 

girls in school reduce HIV infection. Also, it is in line with 

the findings of Maduakolam et al. (45), who submitted that 

HIV education enables students to avoid risky sexual 

behaviors. 

Another observed variable of the social factors that were 

associated with perceived reduction in HIV incidence is the 

improvement in the campaign against sexually transmitted 

infections. This finding aligns with Kalichman et al. (46), 

who proved that improvement in sexually transmitted 

infections campaigns is associated with HIV transmission. 

Mass media and social marketing of sexually transmitted 

infection campaigns improve people's knowledge of HIV 

(47) and influence their awareness and attitudes toward 

HIV prevention measures. Additionally, policy and 

advocacy, community, school, workplace, and faith-based 

campaigns provide a platform for people to become more 

familiar with HIV transmission channels, risk factors, and 

prevention measures. Sexual violence raises the level of 

HIV susceptibility (48,49), and the elimination of such 

violence has been associated with a decline in HIV 

infection (50). Legal frameworks against sexual violence, 

which is the fourth observed variable of the social factors, 

criminalize all the recklessness that could increase HIV 

incidence and promote respect for human dignity. 

Though sexual behavioral factors are positively associated 

with perceived decline in HIV incidence rates in Ekiti 
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State, there is insufficient evidence that the sexual 

behavioral factors (that is, decrease in the proportion of 

sexually active youth and the number of sexual partners) 

are associated with the perceived decrease in the incidence 

of HIV. This finding contrasts with the findings of 

researchers (9,17,51-55), who found that sexual behavioral 

factors, especially condom use and a decrease in sexual 

experience, are associated with a reduction in the incidence 

of HIV. However, the finding conforms with the results of 

Grilo et al. (17), who reported that sexual behavior factors, 

especially condom use and having multiple partners, did 

not associate with the decrease in HIV incidence in Rakai, 

Uganda. The lack of statistical significance of sexual 

behavioral factors does not imply that sexual behavior is 

unimportant for HIV transmission, but possibly reflects 

limitations in how these behaviors are measured and 

modeled. Also, the insignificant finding may result from 

the inconsistent and incorrect use of condoms or the 

traditional and cultural differences of the population under 

study. Moreover, the indicators used are self-reported, 

capturing only decreases in the proportion of sexually 

active youth and in concurrent sexual partners from 6 to 5, 

5 to 4, 4 to 3, and 3 to 2. In addition, sexual behaviors are 

highly sensitive to social desirability and stigma, 

increasing the likelihood of systematic underreporting. 

Reported behaviors may also have different risk 

implications across the senatorial zones, introducing 

heterogeneity that weakens average associations in pooled 

analyses. 

Moreover, the empirical findings revealed that the 

biological factors analyzed in this study are associated with 

a perceived reduction in HIV incidence in Ekiti State, 

Nigeria. This result is consistent with findings from the 

U.S. Centers for Disease Control and Prevention (15), 

Smith et al. (56), and Ng et al. (57), who attributed the 

reduction in HIV incidence to biological factors. The 

observed variables of this latent construct include the 

availability of biomedical HIV transmission facilities, 

reduction in sexually transmitted infections (STIs), and 

scaling-up of preventive intervention targeting the key 

populations to reduce harm. Smith et al. (56) reported that 

increased loads of patients at HIV clinics, especially in 

local areas, contribute to HIV transmission. The provision 

of biomedical HIV transmission and testing facilities 

removes barriers to adequate care, enhances accessibility 

to the facilities in the HIV clinics, and makes it easy to 

detect the virus early and start treatment (15,56). This 

finding lends credence to Ng et al. (57), who claimed that 

a decrease in HIV incidence is associated with population-

based biomedical STI interventions. 

Furthermore, interventions leading to the decline in STIs 

and the scaling-up of preventive interventions were 

associated with a perceived reduction in HIV incidence and 

decreased HIV infection in Ekiti State, Nigeria. This 

finding aligns with the results of some researchers (58,59). 

So, in addition to the social factors, Ekiti State Aids 

Control Agency and other government agencies focusing 

on making Ekiti State an HIV-free state should provide 

biomedical HIV transmission facilities, scale up preventive 

intervention targeting the key populations, and intensify 

efforts to reduce sexually transmitted infections in the 

State. 

 

CONCLUSION 

This study highlights the decline in HIV incidence in Ekiti 

State, Nigeria, through a cross-sectional analysis to 

identify the driving factors. Our findings reveal that social 

interventions such as condom promotion, improving rural 

HIV education, consistent sexually transmitted infections 

campaigns, and a strong legal framework against sexual 

violence have played a central role in decreasing HIV 

incidence. Additionally, the availability of biomedical 

facilities for HIV transmission prevention, a decrease in 

STIs, and the expansion of targeted preventive measures 

for key populations have been associated with this decline. 

The substantial factor loadings from the structural equation 

modeling support the robustness of the measurement 

model and provide a reliable model for policy formulation. 

However, recognizing the limitations of our model in 

capturing all potential influences on HIV trends, we 

emphasize the need to consider future technological 

advancements. The integration of digital health could be 

instrumental in sustaining and accelerating progress 

towards the 2030 sustainability goal (60). 

Telemedicine services can provide essential remote care 

for HIV patients and at-risk individuals, ensuring 

continuous support, particularly in underserved rural areas. 

Mobile health applications can enhance HIV education, 

monitor treatment adherence, and offer confidential 

counseling services (61). Culturally sensitive community-

driven digital health initiatives can create peer support 

networks through digital platforms. These technological 

evolvements emphasize the role of SDG 9: Industry, 

innovation, and infrastructure in supporting the public 

health system, while also contributing to SDG 1: No 

poverty by improving health outcomes, and promoting 

SDG 8: Decent work and economic growth through better 

health and productivity, aligning with Sustainable 

Development Goals of ending AIDS by 2030. 

To evolve these technologies effectively, fostering cross-

sectoral collaboration among health authorities, 

technology companies, non-governmental organizations, 

and community organizations is crucial for developing 

integrated HIV prevention and treatment strategies. While 

our insights open the way for innovative approaches to 

combat HIV, the future success of such programs depends 

on continued global funding support for low- and middle-

income countries (62). Policy makers can leverage our 

study’s findings to guide health policy development and 

devise strategies to help prevent the HIV epidemic in Ekiti 

State before 2030. 

Study limitations 

This study has important limitations that should be 

considered when interpreting the findings. First, the use of 

purposive sampling limits generalizability because the 

sample consists of knowledgeable informants rather than 

the general population. In addition, data were collected 

primarily from professionals and students, whose 

knowledge, perceptions, and risk profiles may differ 

systematically from those of the general population, further 

constraining external validity. Second, key variables were 

measured using self-reported Likert-scale items, which are 

susceptible to recall error, social desirability bias, and 

method bias. Third, the cross-sectional study design 

precludes causal inference, as exposure and outcome 

measures were assessed at the same time point. Fourth, one 
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latent construct exhibited marginal convergent validity, as 

indicated by average variance extracted values of 0.455, 

which is below the recommended 0.5 threshold. Finally, 

the outcome reflects perceived HIV incidence rather than 

epidemiologically confirmed incidence, meaning the 

results capture respondents’ perceptions and 

interpretations of risk rather than actual population-level 

transmission dynamics. 
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