Yearly Trends of HIV and Syphilis in Jos, Nigeria: A Retrospective Review of Records from Two Teaching Hospitals
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Background: Over the past decade, several high-income regions, particularly parts of the United States and Europe, have reported renewed increases in human immunodeficiency virus (HIV) and syphilis incidence after years of relative stabilization or decline. These patterns have been linked to a complex interaction of behavioral, structural, and demographic factors, including increased population mobility and migration. Urban centers experiencing rapid immigration may therefore be vulnerable to shifts in sexually transmitted infection (STI) epidemiology. Objective: This study assessed annual trends in HIV and syphilis positivity in Jos, Nigeria, and evaluated whether local patterns resemble trends reported in parts of the United States and Europe within the context of rapid migration. 
Methods: A retrospective analysis was conducted using routinely collected monthly HIV and syphilis testing records from two teaching hospitals in Jos between 2020 and 2023. Annual numbers tested, numbers positive, and positivity rates were calculated with 95% confidence intervals (CIs). Year-on-year changes and temporal trends were examined descriptively and with graphical displays. 
Results: HIV and syphilis showed distinct temporal patterns. HIV positivity peaked in 2021 and declined thereafter despite increasing testing volumes, suggesting a reduction in the proportion testing positive over time. Syphilis positivity remained low throughout the study period but increased in the most recent year.
 Conclusion: In contrast to sustained HIV increases reported in parts of the United States and Europe, HIV positivity in Jos declined after 2021. However, the recent rise in syphilis positivity, although modest, warrants close surveillance. Rapid migration and urban growth may create conditions conducive to STI transmission, underscoring the need for proactive monitoring and integrated sexual health interventions.
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Introduction
Human immunodeficiency virus (HIV) and syphilis remain important public health concerns despite substantial advances in prevention, diagnosis, and treatment. Expanded access to antiretroviral therapy has reduced HIV-related mortality in many settings, but epidemiologic patterns remain heterogeneous across regions. 1 In several high-income countries, particularly in parts of the United States and Europe, surveillance reports and epidemiological studies have documented renewed increases in syphilis and, in some settings, ongoing HIV transmission during the past decade. 2 Global analyses have identified rising HIV incidence in specific countries within Europe and North America after 2010, while regional UNAIDS reports indicate continued concentration of HIV among key populations in western and central Europe and North America.1,2 Similarly, syphilis has re-emerged as a sustained public health concern in high-income settings, with consistent increases reported across North America and Europe during the last decade.3,4
Multiple explanations have been proposed for these trends, including behavioral change, persistent stigma, gaps in prevention coverage, and widening social inequities. 4 In the United States, HIV burden remains geographically concentrated in the South and disproportionately affects marginalized populations, while syphilis increases have been linked to broader structural determinants and changing sexual networks.4,5 Population mobility and migration are also recognized as contextual factors that can alter sexual network structure, increase population mixing, and reshape local STI epidemiology. 3,6
Sub-Saharan Africa bears a disproportionate global burden of HIV, yet many analyses focus on national aggregates rather than localized urban patterns. Jos, a major urban center in Plateau State, has experienced sustained population movement from surrounding communities and other regions of Nigeria as a result of insecurity. Understanding whether STI trends in Jos mirror patterns described internationally is important for local surveillance, prevention planning, and service delivery. This study, therefore, examined annual HIV and syphilis positivity trends in Jos using routine records from two teaching hospitals and situated the findings within the wider international literature on STI resurgence and migration.
Literature Review
The recent international literature suggests that HIV trends in high-income regions are complex rather than uniformly increasing. A global epidemiological analysis using Global Burden of Disease and UNAIDS data found that rates of new HIV cases have risen since 2010 in some countries, including the United States, Portugal, Spain, Russia, and Ukraine, indicating that progress has been uneven across settings.1 Regional UNAIDS data, however, also indicate an overall 14% decrease in annual new HIV infections in western and central Europe and North America since 2010, demonstrating that subregional and population-specific increases can coexist with broader regional declines.2 This heterogeneity underscores the importance of local analyses rather than assuming a single trajectory across all settings.
By contrast, syphilis resurgence has been more consistently documented. Review articles and surveillance reports have described increasing syphilis incidence across North America, Europe, and parts of Asia over the last decade, with especially pronounced increases among men who have sex with men, people living with HIV, and pregnant women.3,4 High-income settings have also reported a resurgence of congenital syphilis, reinforcing concern that the current trend is clinically significant rather than a transient surveillance artifact.3,4
A growing body of work links STI resurgence to structural and behavioral changes. Analyses from the United States have highlighted persistent inequities in healthcare access, health literacy, stigma, and provider distribution as important drivers of HIV burden.5 Recent work has further hypothesized that the availability of highly active antiretroviral therapy may have changed risk perception and indirectly contributed to syphilis resurgence through changes in sexual behavior, although these mechanisms remain context dependent.6 The literature also emphasizes that migration and urbanization can intensify STI transmission by changing social and sexual mixing patterns, yet evidence from rapidly growing urban centers in low- and middle-income countries remains comparatively limited.3,6
Taken together, literature supports the need for context-specific analysis. Although international trends provide a useful framework, local data is necessary to determine whether urban centers such as Jos are experiencing comparable changes in HIV and syphilis burden. The present study addresses this gap by examining routine hospital-based surveillance data from two teaching hospitals in Jos.
Methods
This study was a retrospective descriptive analysis of routinely collected HIV and syphilis testing data obtained from two teaching hospitals in Jos, Plateau State, Nigeria. The study setting is an urban center experiencing substantial population movement from surrounding rural communities and other parts of the country.
Data were extracted from institutional laboratory and clinical records. The available records comprised monthly aggregated counts of HIV and syphilis test results from 2020 through 2023. For each month, the number of individuals testing positive and the number testing negative for HIV and syphilis were recorded. The available dataset covered March to December 2020, January to December 2021, January to December 2022, and January to November 2023. No patient-level identifiers or demographic variables were included in the analysis. All analysis were conducted with IBM SPSS version 29. 
The study population comprised all individuals who underwent HIV and/or syphilis testing at the participating teaching hospitals during the study period as part of routine clinical care, including outpatient, inpatient, antenatal, and referral services.
For each infection, the principal outcomes were the number tested, the number positive, and the positivity rate. The number tested was defined as the sum of positive and negative test results. The positivity rate was calculated as the number of positive tests divided by the total number tested, expressed as a percentage. Annual totals were obtained by aggregating monthly counts within each calendar year. Because testing volume varied across years, positivity rates were used as the primary comparative measure of trend.
Descriptive statistics were used to summarize annual testing volumes, annual positive counts, and annual positivity rates. Ninety-five percent confidence intervals for annual positivity rates were calculated using the Wilson score method. Year-on-year percentage changes in positive counts and changes in positivity rates expressed in percentage points were calculated to describe temporal change. Line graphs were generated for annual HIV and syphilis positive counts and annual positivity rates. Analyses were descriptive and were not intended to establish causal relationships.
The analysis used retrospective aggregated hospital data with no personal identifiers. Specific ethics approval identifiers and administrative permission details were not provided in the available information and should be inserted before journal submission if required by the target journal and the participating institutions.
The dataset included four calendar years, although data completeness varied by year: 2020 contained 10 months of records, 2021 and 2022 each contained 12 months, and 2023 contained 11 months. Throughout the study period, HIV and syphilis demonstrated distinct temporal patterns.

Results
Tables
Table 1. Coverage of monthly HIV and syphilis testing records by year.
	Year
	Number of months in dataset
	Months included

	2020
	10
	March, April, May, June, July, Aug, Sep, Oct, Nov, Dec

	2021
	12
	Jan, Feb, March, April, May, June, July, Aug, Sep, Oct, Nov, Dec

	2022
	12
	Jan, Feb, March, April, May, June, July, Aug, Sep, Oct, Nov, Dec

	2023
	11
	Jan, Feb, March, April, May, June, July, Aug, Sep, Oct, Nov



Table 2. Annual HIV and syphilis positive counts, numbers tested, and positivity rates with 95% confidence intervals.
	Year
	Months
	HIV positive
	HIV tested
	HIV positivity % (95% CI)
	Syphilis positive
	Syphilis tested
	Syphilis positivity % (95% CI)

	2020
	10
	34
	474
	7.17 (5.18-9.86)
	2
	476
	0.42 (0.12-1.52)

	2021
	12
	58
	711
	8.16 (6.36-10.40)
	0
	711
	0.00 (-0.00-0.54)

	2022
	12
	26
	756
	3.44 (2.36-4.99)
	1
	756
	0.13 (0.02-0.75)

	2023
	11
	10
	792
	1.26 (0.69-2.31)
	6
	793
	0.76 (0.35-1.64)



Table 3. Year-on-year change in annual HIV and syphilis positive counts and positivity rates.
	Year
	HIV positive
	HIV YoY change in positives, %
	HIV change in positivity, percentage points
	Syphilis positive
	Syphilis YoY change in positives, %
	Syphilis change in positivity, percentage points

	2020
	34
	—
	—
	2
	—
	—

	2021
	58
	70.59
	0.98
	0
	-100.00
	-0.42

	2022
	26
	-55.17
	-4.72
	1
	Not estimable
	0.13

	2023
	10
	-61.54
	-2.18
	6
	500.00
	0.62



For HIV, the annual number of positive cases was 34 in 2020, 58 in 2021, 26 in 2022, and 10 in 2023. The corresponding annual numbers tested were 474, 711, 756, and 792. Annual HIV positivity was therefore 7.17% (95% CI 5.18%–9.86%) in 2020, 8.16% (95% CI 6.36%–10.40%) in 2021, 3.44% (95% CI 2.36%–4.99%) in 2022, and 1.26% (95% CI 0.69%–2.31%) in 2023. HIV positive cases increased by 70.59% from 2020 to 2021 and then declined by 55.17% from 2021 to 2022 and by 61.54% from 2022 to 2023. The corresponding changes in HIV positivity were +0.98, -4.72, and -2.18 percentage points.
For syphilis, annual positive cases were 2 in 2020, 0 in 2021, 1 in 2022, and 6 in 2023. The corresponding annual numbers tested were 476, 711, 756, and 793. Annual syphilis positivity was 0.42% (95% CI 0.12%–1.52%) in 2020, 0.00% (95% CI 0.00%–0.54%) in 2021, 0.13% (95% CI 0.02%–0.75%) in 2022, and 0.76% (95% CI 0.35%–1.64%) in 2023. Syphilis positivity remained low throughout the study period but increased in the most recent year.
Visual inspection of the trend graphs showed that HIV peaked in 2021 and declined steadily through 2023, whereas syphilis remained uncommon but rose in 2023. Because the number tested increased over the later years while HIV positivity decreased, the observed decline in HIV was not simply a reflection of reduced testing volume.
Discussion
This study identifies two different epidemiologic patterns in Jos. HIV positivity rose between 2020 and 2021, then declined sharply through 2023, while syphilis positivity remained low but increased in the most recent year. These findings only partly mirror patterns reported from parts of the United States and Europe. International literature describes heterogeneous HIV trends, including local increases in some countries and populations despite wider regional progress.1,2 By contrast, syphilis resurgence has been more consistently reported across high-income settings.3,4
The decline in HIV positivity observed after 2021 suggests that, within the participating teaching hospitals, the proportion of individuals testing positive for HIV decreased over time despite increasing annual testing volumes. This pattern differs from the notion of a sustained upward HIV trend and may reflect local prevention gains, changing testing practices, shifts in the tested population, or combinations of these factors. However, no causal inference can be drawn from aggregated routine data.
The rise in syphilis positivity in 2023 is notable even though the absolute number of positive cases remained small. This finding is consistent with the broader literature describing re-emergent syphilis in multiple settings.3,4,6 Although the available data do not allow direct assessment of migration at the individual level, rapid urban growth and population movement may contribute to changing sexual network structures and should remain part of the interpretive context rather than being treated as a proven causal explanation.3,6
From a public health perspective, these findings support continued HIV control efforts and reinforce the need to strengthen syphilis surveillance, screening, and treatment. Routine dual testing strategies, improved partner notification, and timely treatment pathways may be particularly valuable where urban growth and mobility can complicate prevention efforts.
Study Limitations
This study has several limitations. First, the analysis was based on aggregated routine hospital records from two teaching hospitals and may not represent the broader population of Jos or Plateau State. Second, the dataset did not include complete calendar years for 2020 and 2023, limiting direct comparison of annual counts across all years. Third, no patient-level demographic, behavioral, or migration-related variables were available, making it impossible to assess individual risk factors or directly test whether migration explained the observed trends. Fourth, hospital-based data are influenced by healthcare-seeking behavior, referral patterns, and testing practices, all of which may change over time and affect positivity estimates. Fifth, the small number of syphilis-positive cases means that year-to-year fluctuations should be interpreted cautiously. Finally, because this was a retrospective descriptive analysis, the study can identify temporal patterns but cannot establish causality. 
Conclusion
Within the available routine records from two teaching hospitals in Jos, HIV positivity declined after peaking in 2021, whereas syphilis positivity remained low but increased in 2023. These findings suggest that Jos does not currently show a sustained increase in HIV comparable to those reported in some international settings, but the upward movement in syphilis warrants close surveillance and targeted prevention efforts. Future studies incorporating complete yearly data, patient-level variables, and migration indicators would help clarify the drivers of these trends.
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