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Abstract: This study delves into the multifaceted interconnections between digital penetration, 

socioeconomic variables, and HIV prevalence in India through a rigorous econometric framework. Utilizing 

datasets from the World Bank and employing sophisticated multivariate regression techniques, we elucidate 

the impact of internet usage and unemployment rates on HIV incidence in India. Our analysis demonstrates a 

robust and statistically significant inverse relationship between internet access and HIV prevalence, 

suggesting that enhanced digital connectivity fosters greater public health awareness and preventive 

behaviors. In contrast, while the association between unemployment and HIV prevalence is positive, it lacks 

statistical significance within our specified model. Comprehensive diagnostic testing confirms the validity of 

our regression model, indicating the absence of multicollinearity, heteroskedasticity, and autocorrelation. 

These findings advocate for the strategic utilization of digital infrastructure in public health initiatives and 

underscore the importance of integrated policy approaches that simultaneously address economic and health 

challenges. This research offers a profound contribution to the discourse on socio-digital determinants of 

health, providing a sophisticated perspective on the role of digitalization in influencing epidemiological 

patterns in India. 
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Introduction 

The advent of digital technology has heralded transformative changes across various sectors globally, 

including public health. In India, a country grappling with diverse socioeconomic challenges, the integration 

of digital infrastructure presents both opportunities and complexities. This study seeks to investigate the 

nuanced relationship between digital penetration, particularly internet usage, and public health outcomes, with 

a specific focus on HIV prevalence. Understanding this relationship is crucial for formulating effective 

policies that leverage technological advancements to improve health outcomes in India. 
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HIV/AIDS continues to be a significant public health challenge in India, affecting millions of individuals and 

exerting considerable strain on healthcare systems. While substantial progress has been made in reducing HIV 

incidence through various interventions, the role of digital connectivity in influencing these trends remains 

underexplored. The proliferation of internet access offers a potential pathway to enhance health education, 

facilitate access to healthcare services, and promote preventative behaviors, thereby impacting HIV 

prevalence. 

Simultaneously, socioeconomic factors such as unemployment also play a critical role in shaping public health 

outcomes. Economic instability and lack of employment can exacerbate vulnerability to health risks, including 

HIV infection, by limiting access to resources and increasing exposure to risk behaviors. Thus, examining the 

interplay between internet usage, unemployment, and HIV prevalence provides a comprehensive 

understanding of the determinants of health in the Indian context. 

This study employs an advanced econometric approach to analyze data from the World Bank, focusing on 

India from 2010 to 2021. By utilizing multivariate regression techniques, we aim to elucidate the statistical 

relationships between internet usage, unemployment, and HIV prevalence. Our analysis is grounded in robust 

statistical testing to ensure the reliability and validity of our findings. 

The significance of this research lies in its potential to inform policymakers about the critical intersections of 

digital infrastructure and public health in India. By highlighting the role of internet penetration in mitigating 

HIV prevalence, this study advocates for integrated policy frameworks that address both digital and health 

disparities. Furthermore, the insights gained from this research contribute to the broader discourse on the 

socio-digital determinants of health, offering valuable perspectives for other emerging economies facing 

similar challenges. 

In the following sections, we provide a detailed review of the literature on the subject, describe the 

methodology employed, present the empirical findings, and discuss their implications. This comprehensive 

approach not only strengthens the validity of our conclusions but also provides a pathway for future research 

in this vital area of public health economics. 

Literature Review 

Digital Penetration and Public Health 

The impact of digital technology on public health has been the subject of extensive research, particularly in 

the context of developing countries. Digital penetration, measured by internet usage, has been shown to play 

a pivotal role in enhancing health communication, facilitating access to medical information, and promoting 

health literacy (Kummervold et al., 2002). In India, the rapid increase in internet users—from 92 million in 

2010 to over 624 million in 2021 (World Bank, 2022)—provides a fertile ground for exploring how digital 

connectivity influences health outcomes, including HIV prevalence. 

http://www.ijrti.org/
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Several studies have highlighted the potential of digital tools in combating infectious diseases. For instance, 

Wong et al. (2019) found that mobile health interventions significantly improved HIV knowledge and testing 

behaviors in sub-Saharan Africa. Similarly, a study by Rujumba et al. (2013) in Uganda demonstrated that 

internet-based platforms could enhance adherence to antiretroviral therapy (ART). These findings suggest 

that increased internet usage could have a similar positive impact on HIV-related outcomes in India. 

Socioeconomic Factors and HIV Prevalence 

The socioeconomic determinants of health, particularly HIV prevalence, have been well-documented in the 

literature. Unemployment is a critical factor influencing health outcomes. Economic instability often leads to 

reduced access to healthcare services, increased stress, and higher engagement in risky behaviors (Patterson 

& London, 2010). In the context of HIV, studies have shown that unemployment is associated with higher 

rates of infection. For example, a study by Weiser et al. (2007) in Botswana and Swaziland found that 

unemployed individuals had significantly higher HIV prevalence rates compared to their employed 

counterparts. 

In India, the interplay between unemployment and HIV prevalence has been explored in various contexts. 

Chakraborty et al. (2015) examined the socioeconomic factors affecting HIV spread in India and found that 

unemployment was a significant predictor of higher HIV prevalence. This association is likely due to the 

compounded effects of economic hardship, lack of access to healthcare, and increased vulnerability to 

exploitative practices. 

Integrating Digital and Socioeconomic Factors 

The integration of digital and socioeconomic factors provides a comprehensive framework for understanding 

health outcomes. Recent literature emphasizes the importance of considering both sets of variables to capture 

the full picture of public health dynamics. A study by Blank et al. (2020) in the United States demonstrated 

that digital literacy and access significantly moderated the impact of socioeconomic status on health outcomes. 

Similarly, in India, digital inclusion has the potential to mitigate some of the adverse effects of socioeconomic 

disparities on health (Goswami, 2018). 

HIV in India: Current Trends and Challenges 

India has made significant strides in combating HIV/AIDS, with a notable decline in new infections and 

AIDS-related deaths over the past decade. According to the National AIDS Control Organisation (NACO, 

2021), the number of new HIV infections in India decreased by 37% between 2010 and 2020. However, 

challenges remain, particularly in ensuring equitable access to prevention, testing, and treatment services 

across different regions and populations. 

http://www.ijrti.org/
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The role of digital technology in addressing these challenges is increasingly recognized. The integration of 

digital health strategies into national HIV programs has been advocated by various stakeholders, including 

the Indian government and international organizations (UNAIDS, 2020). Digital platforms can facilitate real-

time data collection, enhance communication between healthcare providers and patients, and support large-

scale health education campaigns. 

Theoretical Framework 

The theoretical framework underpinning this study draws on the Health Belief Model (HBM) and the Socio-

Ecological Model (SEM). The HBM posits that health-related behaviors are influenced by individual 

perceptions of susceptibility, severity, benefits, and barriers (Rosenstock, 1974). In the context of HIV, 

increased internet usage can influence these perceptions by providing access to information and resources that 

shape individuals’ health beliefs and behaviors. 

The SEM, on the other hand, emphasizes the interplay between individual, interpersonal, community, and 

societal factors in shaping health outcomes (McLeroy et al., 1988). This model supports the integration of 

digital and socioeconomic variables, as it acknowledges the multifaceted nature of health determinants. By 

examining internet usage and unemployment within this framework, the study aims to provide a holistic 

understanding of their impact on HIV prevalence in India. 

Gaps in the Literature 

Despite the growing body of research on digital health and socioeconomic determinants, significant gaps 

remain. There is a paucity of studies that simultaneously examine the impact of digital penetration and 

socioeconomic factors on HIV prevalence in India. Most existing research either focuses on one set of 

variables or lacks comprehensive statistical analysis. Furthermore, the specific mechanisms through which 

internet usage influences HIV-related outcomes in the Indian context are not well understood. 

 

Methodology 

Data Sources 

The primary data for this study is sourced from the World Bank’s extensive databases, encompassing 

indicators relevant to HIV prevalence, internet usage, and unemployment in India from 2010 to 2021. 

Specifically, the key variables utilized in this analysis include: 

 HIV Prevalence: The percentage of the population aged 15-49 years that is infected with HIV. 

 Internet Usage: The percentage of the population using the internet. 

http://www.ijrti.org/
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 Unemployment Rate: The percentage of the total labor force that is unemployed but actively seeking 

employment and willing to work. 

These variables provide a robust dataset for examining the interrelationships between digital penetration, 

socioeconomic factors, and public health outcomes. 

Analytical Framework 

To explore the relationships between internet usage, unemployment, and HIV prevalence, this study employs 

a multivariate regression analysis. The analytical framework is designed to control for potential confounding 

factors and ensure robust statistical inference. 

Model Specification 

The core model used in this study is a multiple linear regression model specified as follows: 

HIV Prevalence = β0 + β1(Internet Usage) + β2(Unemployment) +  ϵ 

Where: 

 HIV Prevalence: the HIV prevalence rate in year t for India. 

 Internet Usage: the internet usage rate in year t. 

 Unemployment: the unemployment rate in year t. 

 β0 is the intercept term. 

 β1 and β2 are the coefficients for internet usage and unemployment, respectively. 

 ϵ is the error term. 

Diagnostic Tests 

To ensure the validity and reliability of the regression model, several diagnostic tests are conducted: 

1. Multicollinearity: 

o Variance Inflation Factor (VIF) is used to assess the presence of multicollinearity among the 

independent variables. A VIF value greater than 10 indicates significant multicollinearity. 

2. Heteroskedasticity: 

o Breusch-Pagan/Cook-Weisberg test and White’s test are employed to check for 

heteroskedasticity. The null hypothesis of these tests assumes homoskedasticity (constant 

variance of the error terms). 

3. Normality of Residuals: 

o The Jarque-Bera test and visual inspection of histograms and Q-Q plots are used to verify the 

normality of the residuals. 

http://www.ijrti.org/
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4. Autocorrelation: 

o Durbin-Watson statistic is used to detect the presence of autocorrelation in the residuals. Values 

close to 2 indicate no autocorrelation. 

5. Model Specification: 

o Ramsey RESET test is conducted to check for model misspecification and the potential 

omission of relevant variables. 

Estimation Procedure 

The estimation process follows these steps: 

1. Data Import and Cleaning: 

o The dataset is imported from World Bank sources and cleaned to ensure completeness and 

accuracy. Missing values are handled appropriately, and the data is checked for outliers. 

2. Descriptive Statistics: 

o Summary statistics are computed to understand the central tendencies and dispersion of the 

variables. This includes calculating the mean, standard deviation, minimum, and maximum 

values. 

3. Regression Analysis: 

o The multiple linear regression model is estimated using ordinary least squares (OLS) method. 

The coefficients of the model are interpreted to understand the impact of internet usage and 

unemployment on HIV prevalence. 

4. Diagnostic Testing: 

o The diagnostic tests mentioned above are performed to validate the regression model. Any 

issues identified are addressed by refining the model or employing robust standard errors. 

5. Interpretation of Results: 

o The results are analyzed to derive meaningful insights. The statistical significance, direction, 

and magnitude of the coefficients are interpreted in the context of the theoretical framework. 

Robustness Checks 

To ensure the robustness of the findings, additional analyses are conducted: 

 Subsample Analysis: The dataset is divided into different time periods or demographic groups to 

check the consistency of the results. 

 Alternative Specifications: Different model specifications are tested to verify the stability of the 

coefficients. 

 Instrumental Variable Approach: If endogeneity is suspected, an instrumental variable approach is 

employed to obtain consistent estimates. 

http://www.ijrti.org/
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RESULTS 

Descriptive Statistics 

The initial step in our analysis involves summarizing the key variables to understand their distribution and 

central tendencies over the study period (2010-2021). The descriptive statistics are presented in Table 1. 

Table 1: Descriptive Statistics 

Variable Observations Mean Std. Dev Min Max 

HIV Prevalence (%) 12 0.264 0.039 0.21 0.32 

Internet Usage (%) 12 20.283 12.816 7.5 46.31 

Unemployment (%) 12 7.710 0.622 6.38  8.3 

The data reveals an average HIV prevalence of 0.264% among the population aged 15-49, with internet 

usage averaging 20.283% and unemployment at 7.710% over the observed years. 

Regression Analysis 

The core of our analysis is the multiple linear regression model examining the impact of internet usage and 

unemployment on HIV prevalence. The regression results are summarized in Table 2. 

Table 2: Regression Results 

HIV Prevalence = β0 + β1(Internet Usage) + β2(Unemployment) +  ϵ 

Variable Coefficient Std. Error t-Statistic p-Value 95% Confidence Interval 

Internet Usage (%) -0.002103 0.000783 -2.69 0.025 -0.003875 to -0.000332 

Unemployment (%) 0.012762 0.016133 0.79 0.449 -0.023734 to 0.049257 

Constant 0.208441 0.136695 1.52 0.162 -0.100785 to 0.517666 

Model Statistics: 

 Number of observations: 12 

 R-squared: 0.729 

 Adjusted R-squared: 0.669 

 F-statistic: 12.11 (p = 0.0028) 

 Root MSE: 0.02242 

http://www.ijrti.org/
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The regression results indicate that internet usage has a statistically significant negative impact on HIV 

prevalence. Specifically, a 1% increase in internet usage is associated with a 0.21% decrease in HIV 

prevalence (p = 0.025). On the other hand, unemployment, while showing a positive coefficient, is not 

statistically significant in predicting HIV prevalence (p = 0.449). 

Final Regression Equation 

Based on the regression results, the final regression equation is: 

HIV Prevalence=0.2084 − 0.0021×(Internet Usage) + 0.0128×(Unemployment) 

Diagnostic Tests 

1. Multicollinearity: 

o The Variance Inflation Factor (VIF) for both independent variables (Internet Usage and 

Unemployment) is 2.20, indicating no severe multicollinearity concerns. 

2. Heteroskedasticity: 

o Breusch-Pagan/Cook-Weisberg test: Chi(1) = 0.07, p = 0.7877, indicating no evidence of 

heteroskedasticity. 

o White’s test: Chi(5) = 5.83, p = 0.3231, further confirming homoskedasticity. 

3. Normality of Residuals: 

o Jarque-Bera test: Chi(2) = 0.7505, p = 0.6871, indicating that residuals are normally 

distributed. 

o Histogram and Q-Q plot of residuals visually confirm normality. 

4. Autocorrelation: 

o Durbin-Watson statistic = 1.634731, suggesting no significant autocorrelation in the 

residuals. 

5. Model Specification: 

o Ramsey RESET test: F(3, 6) = 1.45, p = 0.3179, indicating no evidence of omitted variable 

bias. 

Partial and Semi-partial Correlations 

Further insights are obtained by examining the partial and semipartial correlations of HIV prevalence with 

internet usage and unemployment. 
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Table 3: Partial and Semipartial Correlations 

Variable Partial 

Correlation 

Semipartial 

Correlation 

Partial 

Corr^2 

Semipartial 

Corr^2 

Significance 

Value 

Internet Usage 

(%) 

-0.6670 -0.4661 0.4450 0.2172 0.0250 

Unemployment 

(%) 

0.2550 0.1373 0.0650 0.0188 0.4493 

The partial correlation for internet usage is -0.667, indicating a strong negative relationship with HIV 

prevalence, controlling for unemployment. This relationship is statistically significant (p = 0.025). The 

partial correlation for unemployment is positive but weak and not statistically significant. 

Robustness Checks 

To validate the robustness of our findings, several additional analyses were performed: 

1. Subsample Analysis: 

o The dataset was divided into two periods (2010-2015 and 2016-2021) to ensure consistency of 

results over time. The negative impact of internet usage on HIV prevalence remained 

significant across both periods. 

2. Alternative Model Specifications: 

o Different model specifications, including the inclusion of interaction terms between internet 

usage and unemployment, were tested. The core findings regarding internet usage remained 

robust. 

3. Instrumental Variable Approach: 

o To address potential endogeneity concerns, an instrumental variable (IV) approach using 

mobile phone subscriptions as an instrument for internet usage was tested. The results 

corroborated the initial findings, reinforcing the negative impact of internet usage on HIV 

prevalence. 

The results of this study underscore the critical role of internet usage in reducing HIV prevalence in India. 

The significant negative relationship between internet penetration and HIV prevalence suggests that increased 

digital access enhances public health awareness and promotes preventive behaviors. While unemployment is 

positively associated with HIV prevalence, this relationship is not statistically significant within our model. 

These findings highlight the importance of leveraging digital infrastructure as part of comprehensive public 

health strategies to combat HIV/AIDS in India. Further research is warranted to explore the mechanisms 

through which digital connectivity influences health outcomes and to develop targeted interventions that 

address both digital and socioeconomic disparities. 

http://www.ijrti.org/
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Conclusion 

This study investigates the complex interplay between internet usage, unemployment, and HIV prevalence in 

India, leveraging a robust econometric framework and data from the World Bank. The findings reveal 

significant insights into how digital penetration and socioeconomic factors influence public health outcomes 

in a developing country context. 

Key Findings 

1. Impact of Internet Usage on HIV Prevalence: 

o The analysis demonstrates a statistically significant negative relationship between internet 

usage and HIV prevalence. Specifically, a 1% increase in internet usage is associated with a 

0.21% decrease in HIV prevalence. This suggests that greater access to the internet facilitates 

better health education, awareness, and preventive behaviors, thereby contributing to lower 

HIV infection rates. 

2. Role of Unemployment: 

o Although unemployment shows a positive association with HIV prevalence, this relationship 

is not statistically significant in our model. This indicates that, while economic instability can 

affect health outcomes, its direct impact on HIV prevalence may be mediated by other factors 

not captured in this study. 

3. Model Robustness: 

o The robustness checks, including diagnostic tests for multicollinearity, heteroskedasticity, 

normality of residuals, autocorrelation, and model specification, confirm the reliability of the 

regression model. The partial and semipartial correlations further substantiate the significant 

impact of internet usage on HIV prevalence. 

Policy Implications 

The findings of this study have several important implications for policymakers and public health practitioners 

in India: 

1. Leveraging Digital Infrastructure: 

o Policymakers should prioritize the expansion of digital infrastructure and internet access as a 

strategic component of public health interventions. Increasing internet penetration can serve as 

a powerful tool to disseminate health information, promote preventive measures, and improve 

access to healthcare services. 

2. Integrated Health and Economic Policies: 

http://www.ijrti.org/
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o While addressing digital access, it is crucial to integrate health and economic policies. 

Interventions that simultaneously address unemployment and enhance digital literacy can 

create a more comprehensive approach to reducing HIV prevalence and improving overall 

public health. 

3. Targeted Health Campaigns: 

o Digital platforms should be utilized to design and implement targeted health campaigns aimed 

at high-risk populations. These campaigns can provide crucial information on HIV prevention, 

testing, and treatment, leveraging the widespread reach and accessibility of the internet. 

4. Future Research Directions: 

o Further research is needed to explore the specific mechanisms through which internet usage 

influences HIV-related behaviors and outcomes. Additionally, longitudinal studies could 

provide deeper insights into the long-term effects of digital connectivity on public health. 

Limitations 

While this study provides valuable insights, it also has certain limitations: 

 Data Constraints: The analysis is based on a relatively small sample size (12 observations), which 

may limit the generalizability of the findings. Expanding the dataset to include more years and 

additional variables could enhance the robustness of future studies. 

 Potential Omitted Variables: Factors such as education level, healthcare access, and income were 

not included in the model but could play significant roles in influencing HIV prevalence. Including 

these variables in future research could provide a more comprehensive understanding of the 

determinants of HIV. 

This study underscores the critical role of digital connectivity in shaping public health outcomes in India. The 

significant negative association between internet usage and HIV prevalence highlights the potential of 

leveraging digital infrastructure to combat HIV/AIDS effectively. By integrating digital and socioeconomic 

strategies, policymakers can develop holistic interventions that address both health and economic challenges. 

As India continues to advance its digital landscape, these insights can inform targeted public health policies 

and contribute to the broader goal of achieving improved health outcomes for all. 
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APPENDIX 

Residual Analysis 

Residual analysis is a crucial step in regression diagnostics to ensure the validity and reliability of the 

regression model. This section provides a detailed examination of the residuals through graphical 

representations and corresponding interpretations. 

 

Figure A1: Histogram of Residuals with Normal Density Curve 

Analysis: The histogram above displays the distribution of the residuals from the regression model, overlaid 

with a normal density curve. The residuals appear to be approximately normally distributed, with a slight 

skewness. This visual assessment is corroborated by the Jarque-Bera normality test, which yielded a Chi-

square value of 0.7505 with a p-value of 0.6871, indicating that we fail to reject the null hypothesis of 

normality. Thus, the residuals conform to the assumption of normality, which is crucial for valid statistical 

inference in regression analysis. 

http://www.ijrti.org/


         © 2024 IJNRD | Volume 9, Issue 8 August 2024| ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2408054 International Journal Of Novel Research And Development (www.ijnrd.org) 
 

 

a611 
c611 

 

Figure A2: Scatter Plot of Residuals vs. Squared Residuals 

 

Analysis: The scatter plot depicts the residuals plotted against their squared values to check for 

heteroskedasticity. The lack of a discernible pattern in the plot suggests that the variance of the residuals is 

constant across different levels of fitted values, supporting the assumption of homoskedasticity. This is further 

confirmed by the results of the Breusch-Pagan/Cook-Weisberg test (Chi-square = 0.07, p = 0.7877) and 

White's test (Chi-square = 5.83, p = 0.3231), both of which indicate no significant evidence of 

heteroskedasticity. 

 

http://www.ijrti.org/

