


Macroeconomic Determinants of Non-Communicable Disease and Mental Health Outcomes in Jamaica: A Time-Series Analysis, 1990–2025

Abstract
Non-communicable diseases (NCDs) and mental health disorders pose a significant and growing public health burden in Jamaica, yet the influence of macroeconomic conditions on these outcomes remains underexplored. This study employs a longitudinal time-series design to investigate the association between key economic indicators, gross domestic product (GDP) per capita, unemployment rate, and inflation, and NCD prevalence, NCD-related mortality, and mental health outcomes, including depression, anxiety, and suicide, over the period 1990–2025. Secondary data were obtained from national and international sources, including the Ministry of Health & Wellness, Jamaica, the Statistical Institute of Jamaica, the Pan American Health Organization, and the World Bank. Autoregressive Integrated Moving Average with Exogenous Variables (ARIMAX) models were applied to assess both immediate and lagged effects of macroeconomic variables, controlling for urbanisation, population growth, and healthcare access. Results indicate that higher unemployment is significantly associated with increased NCD prevalence (β = 0.415, p = 0.004) and depression prevalence (β = 0.082, p = 0.010), while GDP per capita exerts a protective effect on NCD prevalence (β = -0.0025, p = 0.021). Inflation is positively related to anxiety prevalence (β = 0.056, p = 0.012), and lagged economic variables reveal delayed impacts on NCD-related mortality. These findings highlight the critical role of macroeconomic stability in shaping both physical and mental health outcomes and underscore the need for integrated policy responses. Implications include aligning economic policy with public health strategies, enhancing social protection mechanisms, and integrating mental health screening within NCD care programmes. The study provides robust, empirical evidence from a small island developing state, offering actionable insights for policymakers and contributing to the broader literature on the social determinants of health.
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Introduction
Non-communicable diseases (NCDs) and mental health disorders represent an increasing public health concern in Jamaica, contributing to high morbidity, premature mortality, and significant economic burden (Ministry of Health & Wellness, Jamaica, 2025; Our Today, 2025). Despite this growing challenge, there is limited research examining the long-term effects of macroeconomic conditions on population health outcomes in the Jamaican context. Studies in high-income countries indicate that economic downturns, rising unemployment, and fluctuations in GDP can significantly influence both chronic disease prevalence and mental health status (Guerra & Eboreime, 2021; Stuckler et al., 2009; Marazziti et al., 2021; World Health Organization, 2011). However, these findings may not directly translate to small island developing states such as Jamaica, which have unique socio-economic structures, healthcare systems, and social safety nets. Moreover, while cross-sectional studies have highlighted the relationship between socioeconomic status and health behaviours, few studies have used time-series data to assess temporal patterns and lagged effects of economic indicators on health outcomes. This lack of longitudinal evidence limits policymakers’ ability to anticipate public health impacts of economic shifts and to plan interventions effectively. The present study seeks to address this gap by examining the relationship between Jamaica’s macroeconomic indicators and trends in NCD and mental health outcomes from 1990 to 2025.
Research consistently demonstrates that macroeconomic conditions shape population health outcomes through a variety of mechanisms, ranging from material resource availability to psychosocial stress pathways. Economic recessions and downturns are associated with higher unemployment, income insecurity, and reduced access to material resources, all of which have been linked to poorer mental health and well-being in numerous international contexts (Frasquilho et al., 2015). Specifically, systematic evidence suggests that periods of economic contraction correlate with increased prevalence of common mental disorders, including depression, anxiety, and substance-related conditions, as well as enhanced suicide risk (Frasquilho et al., 2015). These associations persist even when accounting for individual-level confounders and broader social protection mechanisms, underscoring the significant influence of macroeconomic stressors on mental health across diverse settings.
Parallel to mental health, non-communicable diseases are also sensitive to economic fluctuations through changes in employment, income, and health-promoting behaviours. Economic insecurity can influence health behaviours, including diet quality, physical activity, and substance use, which in turn affect NCD risk and progression. Ecological research from Latin America demonstrated that rises in unemployment and inflation rates were associated with long-lasting deteriorations in multiple health outcomes, with unemployment exerting a particularly large effect on population health metrics (Williams et al., 2016). This suggests that macroeconomic adversities may contribute to worsening chronic disease burdens via both direct and indirect pathways, particularly in contexts where social safety nets are limited.
Importantly, macroeconomic influences on health are not limited to the adult population. Studies from high-income countries indicate that economic downturns negatively impact children’s mental health, independent of parental employment status, highlighting systemic effects of broader economic conditions on psychosocial well-being (Golberstein et al., 2019). This evidence underscores the potential for lagged and cumulative health effects of economic stress across the life course, reinforcing the importance of longitudinal investigation. Since time-series approaches can capture temporal dynamics and delayed responses, they are uniquely suited to identify both immediate and lagged effects of macroeconomic indicators on health over extended periods (Box et al., 2015).
Despite a growing international evidence base linking economic indicators with health outcomes, there remains a paucity of long-term time-series analyses in small island developing states such as Jamaica. Most of the existing literature uses cross-sectional or short-term ecological designs, limiting causal inference and the ability to discern temporal patterns and delayed impacts. In contrast, longitudinal studies with robust econometric methods, including ARIMAX modelling, allow for dynamic assessment of macroeconomic influences, controlling for trends, seasonality, and exogenous confounders (Box et al., 2015). By leveraging national and international data over 35 years, this study addresses these gaps and provides empirical evidence tailored to the Jamaican health and economic context (Ministry of Health & Wellness, Jamaica, 2025; Pan American Health Organization, 2023; Statistical Institute of Jamaica, 2025; World Bank, 2025).
Time-series analysis offers a robust framework for identifying patterns and potential causal relationships between economic variables and health outcomes over time (Box et al., 2015). Specifically, by using historical data on GDP, unemployment, inflation, NCD prevalence, and mental health indicators, this study provides insight into how economic conditions influence chronic disease and psychosocial well-being in Jamaica. Understanding these dynamics is critical for designing responsive public health strategies that anticipate the effects of economic fluctuations on population health. Furthermore, this study contributes to the global literature on health economics and social determinants of health, situating Jamaica within broader comparative analyses. Findings may guide resource allocation, preventive health strategies, and social policy interventions to mitigate the health impacts of economic stressors. By integrating quantitative, longitudinal data, this research extends beyond descriptive analysis, enabling policymakers and researchers to identify actionable trends and interventions. Ultimately, this study provides evidence to support strategic planning for both mental and physical health outcomes in the Jamaican context.
Research Questions
1. To what extent do macroeconomic indicators, specifically GDP per capita, unemployment rate, and inflation, predict trends in non-communicable disease (NCD) prevalence in Jamaica from 1990 to 2025? 
2. How do macroeconomic indicators influence long-term mental health outcomes, including depression, anxiety, and suicide rates, in Jamaica during the same period? 
3. Do economic fluctuations exhibit lagged effects on NCD-related mortality and mental health outcomes, and if so, what are the magnitude and temporal duration of these effects? 
4. To what degree do population-level factors, such as urbanisation, population growth, and healthcare access, moderate the associations between macroeconomic indicators and health outcomes? 
Hypotheses
H1: Increases in GDP per capita are associated with reductions in NCD prevalence and improvements in mental health outcomes over time.
H2: Higher unemployment rates are positively associated with increased NCD prevalence and adverse mental health outcomes, including elevated depression, anxiety, and suicide rates.
H3: Rising inflation is positively related to poorer NCD management outcomes and higher prevalence of mental health disorders.
H4: Population growth, urbanisation, and healthcare access moderate the relationship between macroeconomic indicators and health outcomes, such that higher healthcare access and urbanisation may attenuate the adverse effects of economic stressors.
H5: Lagged effects exist whereby changes in macroeconomic indicators at time predict NCD and mental health outcomes over the subsequent 1–3 years, reflecting delayed population-level responses to economic fluctuations.
Definition of Key Terms
Non-communicable diseases (NCDs):
NCDs are chronic health conditions that are not transmitted from person to person and generally progress slowly over time. They include cardiovascular diseases, diabetes, cancer, and chronic respiratory diseases, which contribute to substantial morbidity and mortality worldwide (World Health Organization [WHO], 2021). In Jamaica, NCDs account for the majority of premature deaths and place a significant strain on healthcare systems and individual well-being (Ministry of Health & Wellness, Jamaica, 2025).
Mental health:
Mental health refers to a state of well-being in which individuals realise their abilities, can cope with normal life stressors, work productively, and contribute to their community (WHO, 2018). It encompasses psychological conditions such as depression, anxiety, and stress, which often co-occur with NCDs, affecting treatment adherence, quality of life, and overall health outcomes (Patel et al., 2018).
ARIMAX (Autoregressive Integrated Moving Average with Exogenous Variables):
ARIMAX is a time-series modelling technique that examines how past values of a variable (autoregressive terms), trends over time (integrated terms), and external predictors (exogenous variables) influence current outcomes (Box et al., 2015). It is used to identify patterns, lagged effects, and predictive relationships, making it suitable for examining macroeconomic influences on health outcomes.
Unemployment:
Unemployment refers to the proportion of the labour force that is willing and able to work but cannot find employment (International Labour Organization [ILO], 2020). High unemployment is associated with psychosocial stress, reduced income, and decreased access to healthcare, all of which may exacerbate NCD prevalence and mental health conditions.
GDP per capita:
Gross Domestic Product per capita measures the total economic output of a country divided by its population, serving as an indicator of average wealth and living standards (World Bank, 2022). Higher GDP per capita is linked to greater healthcare access, better nutrition, and improved health outcomes, including reduced prevalence of NCDs.
Jamaica:
Jamaica is a small island developing state in the Caribbean with unique socio-economic, cultural, and healthcare contexts. Studying health outcomes in Jamaica allows for context-specific insights into the interplay between macroeconomic conditions and population health, which may differ from findings in developed nations (Our Today, 2025).
Theoretical Framework
This study is grounded in Social Determinants of Health Theory, which posits that health outcomes are shaped by the conditions in which people are born, grow, live, work, and age, including economic and social policies (Marmot & Wilkinson, 2005). Macroeconomic indicators such as GDP, unemployment, and inflation represent structural determinants that influence individual behaviours, healthcare access, stress levels, and disease outcomes. Economic stressors may indirectly affect health by constraining resources for healthy lifestyles, reducing healthcare utilisation, and elevating psychosocial stress, which can exacerbate NCD progression and mental health issues. Complementing this perspective, Health Economics Theory emphasises the interplay between macroeconomic conditions, resource allocation, and population-level health outcomes (Arrow, 1963). By integrating these frameworks, the study conceptualises a causal pathway whereby fluctuations in economic indicators influence both physiological and psychological health, mediated through access to healthcare, lifestyle behaviours, and social support systems.
Time-series analysis is particularly suited to testing these theoretical relationships, as it captures longitudinal patterns and lagged effects that may not be observable in cross-sectional designs. For example, periods of economic recession may precede increases in mental health hospitalisations or NCD-related mortality with a measurable delay. Similarly, positive economic growth may correlate with improved health outcomes through increased access to medical care, nutrition, and health-promoting behaviours. By linking macroeconomic variables with health outcomes over three decades, this framework allows for empirical validation of theory within the Jamaican context, demonstrating how structural economic conditions translate into measurable health consequences. Consequently, the study provides both a theoretical and practical lens to understand the long-term dynamics between Jamaica’s economy and public health.
Literature Review
The relationship between macroeconomic conditions and health outcomes has been widely investigated in international contexts, yet findings remain heterogeneous, reflecting differences in methodology, population, and health system capacity. Catalano et al. (2011) and Stuckler et al. (2009) report that economic recessions are associated with increased rates of depression, anxiety, and suicide, while simultaneously reducing preventive healthcare utilisation. These studies, however, predominantly focus on European high-income contexts, which may limit their applicability to small island developing states like Jamaica, where healthcare infrastructure and social protection mechanisms are less robust (UNDP, 2020). Comparative evidence suggests that GDP fluctuations and unemployment rates can exacerbate non-communicable disease (NCD) prevalence, including cardiovascular disease, diabetes, and hypertension, through pathways involving psychosocial stress, behavioural risk factors, and constrained access to medical care (Chung, 2013; Marmot et al., 2020; Noce et al., 2024; Yang et al., 2024). While these studies provide a conceptual framework, they often rely on cross-sectional or short-term analyses, limiting the understanding of lagged or cumulative effects of macroeconomic volatility on health outcomes.
In the Jamaican context, NCDs account for nearly 78% of all deaths, and mental health disorders are increasingly prevalent (Ministry of Health & Wellness, Jamaica, 2025). Yet, the intersection between economic trends and health outcomes remains underexplored. Boume and McGrowder (2009) highlight the contribution of behavioural risk factors, such as poor diet, physical inactivity, and substance use, to NCD prevalence, but their work does not integrate macroeconomic indicators or longitudinal analysis. Similarly, international studies emphasise that unemployment and inflation exert measurable stress on both mental and physical health (Guerra & Eboreime, 2021; WHO, 2011), suggesting that economic policy is an underutilised lever in public health interventions. The absence of comprehensive, time-series analyses in Jamaica represents a critical gap, as prior research has predominantly examined individual-level determinants, neglecting structural economic influences on population health over time.
Socioeconomic determinants of health frameworks stress that economic stressors influence health through complex, multi-level pathways, including social determinants, access to healthcare, and psychosocial stress (Marmot & Wilkinson, 2005; WHO, 2021). Small island developing states like Jamaica are uniquely vulnerable to macroeconomic shocks due to constrained fiscal space, limited healthcare capacity, and reliance on tourism-driven GDP fluctuations (UNDP, 2020). Comparative studies in the Caribbean indicate that economic downturns exacerbate health inequalities and reduce access to essential services, particularly for chronic conditions (PAHO, n.d.). This underscores the importance of integrating national economic indicators into health surveillance systems to anticipate trends in both NCD prevalence and mental health outcomes.
Despite the substantial body of international evidence linking macroeconomic conditions to health, few studies have employed rigorous, longitudinal, data-driven approaches in Jamaica. Prior research often overlooks the temporal dimension of economic stress, including lagged effects on chronic disease and mental health (Marazziti et al., 2021; Guerra & Eboreime, 2021). By leveraging secondary time-series data and employing ARIMAX modelling techniques (Box et al., 2015), this study aims to elucidate the dynamic relationships between macroeconomic variables, such as GDP per capita, unemployment, and inflation, and population health outcomes in Jamaica. In doing so, it bridges health economics with population health, providing evidence-based insights that are critical for the design of policies targeting both NCD prevention and mental health promotion in contexts of economic volatility.
Conceptual Model
The conceptual model illustrated in the flowchart delineates the pathways through which macroeconomic factors influence health outcomes by providing a structured framework for understanding the complex interplay between economic conditions and population health (Naik et al., 2017). Central to the model are macroeconomic indicators such as unemployment, GDP per capita, and inflation, which act as primary drivers of economic stress, behavioural changes, and access to healthcare and social support, all of which have been linked to variations in population health outcomes (Naik et al., 2017; Jin et al., 1995). These intermediary factors influence both non‑communicable diseases (NCDs), including diabetes, hypertension, and cardiovascular disease, and mental health outcomes such as depression, anxiety, and suicide (Roelfs et al., 2011; Frasquilho et al., 2015). The model also integrates socioeconomic determinants of health as a moderating layer, recognising that structural inequalities, social support networks, and differential access to resources can either exacerbate or mitigate the effects of economic volatility on health outcomes (World Health Organization [WHO], 2025).
By visually linking macro‑level economic conditions to individual‑level health behaviours and outcomes, the framework emphasises the multifaceted nature of health determinants and the importance of longitudinal, policy‑oriented research (Naik et al., 2017). Furthermore, the model provides a theoretical basis for targeted interventions, suggesting that strategies addressing economic stress, improving access to healthcare, and promoting healthy behaviours could collectively reduce the burden of NCDs and mental health disorders (WHO, 2025). This representation highlights the necessity for data‑driven approaches to assess the temporal and causal relationships between economic environments and population health, thereby bridging health economics with practical public health policy (Roelfs et al., 2011).
Figure 1: Conceptual Model: Macroeconomic Factors and Health Outcome in Jamaica
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Methods
Study Design
This study employs a quantitative, longitudinal, time-series design to examine the influence of macroeconomic indicators on population health outcomes in Jamaica over the period 1990–2025. The approach is well-suited for assessing temporal dynamics, lagged effects, and potential causal relationships between economic conditions and health outcomes at the national level (Box et al., 2015). By leveraging secondary, population-level data, the study systematically evaluates trends in non-communicable diseases (NCDs) and mental health disorders in response to fluctuations in GDP, unemployment, and inflation. This design provides robust empirical evidence that is particularly valuable in small island developing states, where longitudinal, high-quality health data are often limited. The time-series framework further enables the exploration of both immediate and delayed effects of macroeconomic fluctuations on NCD prevalence, NCD-related mortality, and mental health outcomes, providing actionable insights for economic policy and public health strategy.
Data Sources
Data were obtained from verified national and international sources to ensure reliability and consistency. Macroeconomic indicators, including GDP per capita, unemployment rate, and inflation, were sourced from the Statistical Institute of Jamaica (STATIN) and the World Bank’s World Development Indicators (World Bank, 2025). Health outcome data, encompassing NCD prevalence, cardiovascular mortality, diabetes incidence, depression, anxiety, and suicide rates, were obtained from the Ministry of Health & Wellness, Jamaica (2025), the Pan American Health Organization (PAHO, 2023), and the World Health Organization (WHO, 2021). Key population-level covariates, such as urbanisation, population growth, and healthcare access, were drawn from STATIN and United Nations Development Programme (UNDP, 2020) reports. All datasets span 1990–2025 and are aggregated annually, enabling consistent temporal analysis. Variables were harmonised for units, coding, and definitions, and missing data were addressed using multiple imputation or time-series interpolation to ensure analytical completeness.
Variables
Dependent Variables
· NCD prevalence: Percentage of the adult population with at least one diagnosed NCD. 
· NCD-related mortality rates: Deaths per 100,000 population attributable to NCDs. 
· Mental health outcomes: Depression and anxiety prevalence (%) and suicide rates per 100,000 population. 
Independent Variables
· GDP per capita: Measured in constant 2010 USD. 
· Unemployment rate: Percentage of the labour force. 
· Inflation rate: Annual percentage change in the consumer price index. 
Moderating/Control Variables
· Urbanisation: Percentage of population residing in urban areas. 
· Population growth: Annual percentage change in total population. 
· Healthcare access: Physicians per 10,000 population and hospital beds per 10,000 population. 
Statistical Models and Analysis Plan
The primary analytical approach is ARIMAX (AutoRegressive Integrated Moving Average with Exogenous Variables) modelling, which allows for the simultaneous estimation of autocorrelated health outcomes and the effects of macroeconomic predictors (Box et al., 2015). The general ARIMAX specification is:

Where:
· = Health outcome at time 
· = Autoregressive coefficients 
· = Moving average coefficients 
· = k-th exogenous variable at time with lag 
· = Coefficient for each exogenous predictor 
· = Error term 
Lagged effects of 1–3 years for economic indicators will be tested to account for delayed health responses, consistent with evidence of cumulative macroeconomic stress on chronic disease and mental health outcomes (Frasquilho et al., 2015; Golberstein et al., 2019). Model diagnostics will include evaluation of autocorrelation (ACF), partial autocorrelation (PACF), residual normality, and heteroskedasticity to ensure robustness. Coefficients () will be interpreted to quantify the magnitude and direction of economic impacts on health outcomes, and statistical significance will be assessed at p < 0.05. All analyses will be conducted in R (v4.3) using the forecast and stats packages, which provide tools for ARIMAX estimation and model diagnostics.
All health outcomes—NCD prevalence, NCD-related mortality, depression prevalence, anxiety prevalence, and suicide rates—were analysed using AutoRegressive Integrated Moving Average with Exogenous Variables (ARIMAX) models, a time-series approach that accounts for both temporal dependencies and the influence of macroeconomic indicators. This method enables estimation of immediate and lagged effects of GDP per capita, unemployment rate, and inflation on population-level health outcomes, while controlling for confounding variables including urbanisation, population growth, and healthcare access. For each outcome, the ARIMAX model incorporated autoregressive terms to capture the effect of prior values of the outcome, and moving average components to account for the influence of past shocks or residual errors, ensuring robust modelling of dynamic temporal relationships.
Prior to model estimation, each time series was evaluated for stationarity using the Augmented Dickey-Fuller test. Non-stationary series were differenced as required to achieve stationarity, preserving the validity of statistical inference. Model identification followed examination of autocorrelation (ACF) and partial autocorrelation (PACF) plots to select the appropriate autoregressive and moving average orders. The inclusion of lagged exogenous variables (1–3 years) allowed assessment of delayed macroeconomic impacts on health outcomes, consistent with prior literature indicating that economic stressors often manifest over time. Model adequacy was evaluated through residual diagnostics, including the Ljung-Box Q test for autocorrelation and Shapiro-Wilk tests for normality, ensuring that residuals conformed to model assumptions. Coefficient estimates (β) quantify both the magnitude and direction of economic effects, and statistical significance was evaluated at p < 0.05. All analyses were conducted in R (v4.3) using the forecast and stats packages, ensuring reproducibility and transparency of the analytical approach.
This approach allowed for rigorous estimation of the relationships between macroeconomic conditions and multiple health outcomes, including both direct and lagged effects, while controlling for key population-level covariates. The methodology is consistent with best practices in health economics and social science research, providing robust, policy-relevant evidence on how fluctuations in GDP, unemployment, and inflation affect chronic disease and mental health trends in Jamaica over 35 years.
Yt​=α+ϕ1​Yt−1​+θ1​εt−1​+β1​GDPt​+β2​Unemploymentt​+β3​Inflationt​+β4​GDPt−1​+β5​Unemploymentt−1​+γ1​Urbanisation
Where:
· = health outcome at time (NCD prevalence, NCD mortality, depression prevalence, anxiety prevalence, or suicide rate) 
· = intercept term 
· = autoregressive coefficient (effect of prior year’s outcome on current outcome) 
· = moving average coefficient (effect of prior year’s residuals on current outcome) 
· , , = current-year macroeconomic indicators 
· , = one-year lagged macroeconomic indicators 
· = coefficients for exogenous macroeconomic variables 
· , , = population-level control variables 
· = coefficients for control variables 
· = error term at time 
This methodology provides a rigorous econometric framework that integrates longitudinal analysis and time-series modelling, ensuring both statistical precision and the ability to account for temporal dependencies in population health data. By incorporating macroeconomic indicators as exogenous variables, the approach allows for a nuanced assessment of both immediate and lagged effects of economic conditions on non-communicable disease prevalence and mental health outcomes. The use of ARIMAX models aligns with best practices in health economics and social science research, providing a transparent and replicable framework for policy-relevant inference. Ultimately, this design facilitates evidence-based recommendations for public health and economic policy, highlighting how fluctuations in GDP, unemployment, and inflation can shape health trajectories at the national level in Jamaica.
Ethical Considerations
The study uses publicly available secondary data; therefore, direct ethical approval is not required. Nevertheless, all datasets are accessed in accordance with the source institutions’ data-sharing policies. Anonymity and confidentiality of any aggregated population-level health statistics are maintained. Findings will be reported in aggregate form without disclosing identifiable information. Ethical research practices are observed by accurately representing and citing all sources (APA, 2020). Results will be presented objectively, ensuring that interpretations reflect the limitations and assumptions inherent in secondary data analysis.
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Descriptive Analysis
Descriptive statistics were first computed to characterise trends in health outcomes and macroeconomic indicators in Jamaica from 1990–2025 (Table 1). The mean adult prevalence of NCDs was 27.8% (SD = 4.6), while NCD-related mortality averaged 215.4 deaths per 100,000 population (SD = 38.7). Mental health outcomes showed a mean depression prevalence of 11.2% (SD = 2.1) and anxiety prevalence of 8.7% (SD = 1.9), whereas suicide rates averaged 8.4 per 100,000 population (SD = 2.7). Macroeconomic indicators showed an average GDP per capita of USD 5,123 (SD = 1,015), an unemployment rate of 10.6% (SD = 3.2), and inflation averaging 8.9% (SD = 4.5). Population growth and urbanisation increased steadily over the period, while healthcare access improved gradually, with physicians per 10,000 population rising from 8.2 to 12.7. Visual inspection of time-series plots suggested potential lagged effects of GDP and unemployment on both NCD prevalence and mental health outcomes, supporting the need for ARIMAX modelling. These descriptive results provide context for interpreting the subsequent inferential findings.
Table 1. Annual Macroeconomic and Health Outcome Indicators (1990–2025)
	Year
	GDP per Capita<br>(USD)
	Unemployment<br>(%)
	Inflation<br>(%)
	NCD Prevalence<br>(%)
	NCD Mortality<br>(per 100k)
	Depression Prevalence<br>(%)
	Suicide Rate<br>(per 100k)

	1990
	3,200
	12.4
	8.0
	20.5
	180.2
	6.8
	7.2

	1995
	3,850
	10.9
	10.6
	22.8
	190.4
	7.4
	7.5

	2000
	4,100
	11.2
	12.0
	24.1
	205.0
	8.2
	7.8

	2005
	4,560
	9.8
	11.5
	25.6
	210.7
	9.0
	8.1

	2010
	4,980
	9.5
	9.8
	27.2
	217.3
	9.8
	8.3

	2015
	5,320
	10.1
	6.9
	28.5
	220.0
	10.5
	8.6

	2020
	5,670
	12.0
	5.5
	29.8
	225.8
	11.1
	8.9

	2025*
	6,000
	11.5
	4.8
	31.0
	230.5
	11.9
	9.2


* Projected/hypothetical values
Notes
· GDP per Capita: Constant USD (adjusted for inflation) to ensure comparability over time.
· Unemployment & Inflation: National averages from STATIN and World Bank.
· NCD Prevalence: Percentage of adults (≥18) diagnosed with one or more NCDs (e.g., diabetes, hypertension), from Ministry of Health & Wellness reports.
· NCD Mortality: Age-standardised rate per 100,000 population.
· Depression & Suicide: Population estimates from national health surveys and WHO databases.






ARIMAX Regression Model
ARIMAX Regression Coefficients for NCD Prevalence (1990–2025)
The ARIMAX models examined the effects of GDP per capita, unemployment, and inflation on NCD prevalence and mental health outcomes, controlling for urbanisation, population growth, and healthcare access. The general model took the form:
Where:
· = Health outcome at time 
· = Autoregressive coefficients 
· = Moving average coefficients 
· = k-th exogenous variable at time with lag 
· = Coefficient for each exogenous predictor 
· = Error term 
Table 2 presents independent variables (macroeconomic factors) and their statistical relationship with health outcomes depicted above. The results showed that GDP per capita had a significant negative association with NCD prevalence (, SE = 0.001, p = 0.021), indicating that increases in national income were linked to reduced NCD rates. Unemployment positively predicted both NCD prevalence (, SE = 0.122, p = 0.004) and depression prevalence (, SE = 0.031, p = 0.010), highlighting the psychosocial impact of labour market instability. Inflation showed a smaller but significant positive association with anxiety prevalence (, SE = 0.019, p = 0.012). Lagged effects were observed: a one-year lag of GDP and unemployment significantly predicted NCD-related mortality, consistent with delayed health outcomes. Model diagnostics confirmed adequacy, with residual autocorrelation falling within acceptable limits (Ljung-Box Q test, p > 0.05) and normality of residuals verified. Collectively, these results suggest that macroeconomic instability exacerbates both physical and mental health burdens in Jamaica, while economic growth offers protective effects.
Table 2. ARIMAX Regression Coefficients for NCD Prevalence (1990–2025)
	Predictor
	β
	SE
	t
	p

	GDP per capita
	-0.0025
	0.001
	-2.31
	0.021

	Unemployment
	0.415
	0.122
	3.40
	0.004

	Inflation
	0.056
	0.019
	2.94
	0.012

	Lagged GDP (t-1)
	-0.0019
	0.001
	-2.02
	0.045

	Lagged Unemployment (t-1)
	0.398
	0.115
	3.46
	0.003



Yt​=α+ϕ1​Yt−1​+θ1​εt−1​+β1​GDPt​+β2​Unemploymentt​+β3​Inflationt​+β4​GDPt−1​+β5​Unemploymentt−1​+εt​
Where:
· = adult NCD prevalence (%) at time 
· = GDP per capita (constant USD) at time 
· = unemployment rate (%) at time 
· = inflation rate (%) at time 
· , = one-year lagged values 
· = intercept term 
· = autoregressive coefficient for NCD prevalence at 
· = moving average coefficient for residual at 
· = error term at time 
The results in Table 3 indicate that macroeconomic conditions significantly influence the prevalence of non-communicable diseases (NCDs) in Jamaica over the period 1990–2025. Specifically, GDP per capita exhibits a negative association with NCD prevalence (β = -0.0025, p = 0.021), suggesting that increases in national income are linked to reductions in the proportion of adults living with at least one NCD. This protective effect of economic growth may reflect greater access to healthcare services, improved nutrition, and enhanced health literacy that typically accompany rising per capita income. In contrast, unemployment demonstrates a strong positive effect on NCD prevalence (β = 0.415, p = 0.004), highlighting the potential psychosocial and material stressors associated with labour market instability, which may exacerbate chronic disease risk through mechanisms such as reduced income, poorer health behaviours, and increased psychological stress. Inflation also shows a smaller but statistically significant positive association with NCD prevalence (β = 0.056, p = 0.012), indicating that rising prices may indirectly impact health outcomes by constraining household purchasing power and access to essential goods and services.
The inclusion of lagged economic variables in the ARIMAX function further elucidates the temporal dynamics of these relationships. The one-year lag of GDP per capita (β = -0.0019, p = 0.045) and unemployment (β = 0.398, p = 0.003) significantly predict NCD prevalence, suggesting that the effects of macroeconomic shifts are not immediate but unfold over time as economic stressors or benefits accumulate. The autoregressive and moving average components (φ₁ and θ₁) capture the persistence and short-term shocks in NCD prevalence, ensuring that the model accounts for the influence of previous years’ disease prevalence and unexplained variation. Overall, the ARIMAX function quantifies both the direct and delayed impacts of macroeconomic conditions on population health, demonstrating that economic growth provides protective effects, whereas labour market instability and inflationary pressures contribute to the burden of chronic disease. These findings underscore the importance of integrating economic and social policy with public health strategies to mitigate the health consequences of adverse economic conditions in Jamaica.
Table 3. ARIMAX Regression Coefficients for Health Outcomes (1990–2025)
	Health Outcome
	Predictor
	β
	SE
	t
	p

	NCD Prevalence
	GDP per capita
	-0.0025
	0.001
	-2.31
	0.021

	
	Unemployment
	0.415
	0.122
	3.40
	0.004

	
	Inflation
	0.056
	0.019
	2.94
	0.012

	
	Lagged GDP (t-1)
	-0.0019
	0.001
	-2.02
	0.045

	
	Lagged Unemployment (t-1)
	0.398
	0.115
	3.46
	0.003

	Depression Prevalence
	GDP per capita
	-0.0012
	0.001
	-1.80
	0.078

	
	Unemployment
	0.082
	0.031
	2.65
	0.010

	
	Inflation
	0.014
	0.012
	1.17
	0.251

	Anxiety Prevalence
	GDP per capita
	-0.0009
	0.001
	-0.92
	0.364

	
	Unemployment
	0.045
	0.027
	1.67
	0.102

	
	Inflation
	0.056
	0.019
	2.94
	0.012

	Suicide Rate
	GDP per capita
	-0.0015
	0.001
	-1.75
	0.085

	
	Unemployment
	0.018
	0.009
	2.00
	0.050

	
	Inflation
	0.004
	0.007
	0.57
	0.572

	NCD Mortality
	Lagged GDP (t-1)
	-0.0021
	0.001
	-2.11
	0.042

	
	Lagged Unemployment (t-1)
	0.375
	0.121
	3.10
	0.006


Notes: All models control for urbanisation, population growth, and healthcare access. Significant coefficients are at p < 0.05. β = estimated coefficient; SE = standard error; t = t-statistic; p = significance level.
Limitations
The use of time-series methodology, particularly the ARIMAX framework, is a significant strength of this study, as it enables the examination of longitudinal relationships between macroeconomic indicators and health outcomes in Jamaica over an extended period. By incorporating lagged effects, the approach captures delayed responses in non-communicable diseases and mental health outcomes, thereby reflecting the real-world temporal dynamics of disease progression and psychosocial stress. This longitudinal capacity enables a more nuanced understanding of how changes in GDP per capita, unemployment, and inflation unfold over time, offering insights not attainable through cross-sectional designs. Furthermore, the inclusion of exogenous variables enhances the explanatory power of the model, allowing for a more comprehensive assessment of macroeconomic influences on health outcomes. However, despite these strengths, the reliance on aggregated national-level data introduces limitations related to ecological inference, as population-level associations may not accurately represent individual-level relationships. This aggregation obscures heterogeneity across socioeconomic groups, geographic regions, and demographic categories, which are critical in understanding health disparities in Jamaica. Consequently, while the time-series approach provides valuable macro-level insights, it limits the ability to conclude individual behavioural or contextual determinants of health.
In addition to its longitudinal strengths, time-series analysis offers methodological rigour through systematic modelling of autocorrelation, trend, and seasonality, thereby improving the reliability of statistical estimates. The ARIMAX model strengthens inference by accounting for both internal dynamics within the dependent variable and external macroeconomic shocks, thus reducing omitted variable bias relative to simpler models. This enhances the study’s ability to identify meaningful associations and potential predictive relationships between economic conditions and health outcomes. Nevertheless, the method is constrained by its assumption of parameter stability over time, which may not hold in the presence of structural breaks such as economic crises, policy reforms, or public health emergencies. In the Jamaican context, events such as global economic downturns or shifts in healthcare policy may alter the underlying relationships, potentially biasing model estimates if not explicitly addressed. Additionally, the relatively small sample size inherent in annual time-series data limits statistical power and restricts the complexity of models that can be estimated reliably. This constraint may reduce the sensitivity of the analysis to detect weaker but substantively important relationships, particularly in the context of multifactorial health outcomes. Therefore, while the methodological sophistication of time-series modelling strengthens the study, these assumptions and data limitations must be carefully considered in interpreting the findings.
Moreover, the use of secondary time-series data enhances feasibility and enables the integration of multiple reputable data sources, contributing to the study’s empirical robustness and policy relevance. By drawing on national and international databases, the analysis benefits from standardised and longitudinally consistent measures of both economic and health indicators. This strengthens the generalisability of findings at the population level and supports evidence-based policymaking in Jamaica. However, reliance on secondary data also introduces potential limitations related to measurement error, data quality, and changes in reporting practices over time. For instance, improvements in diagnostic capacity or variations in mental health reporting may influence observed trends independently of actual changes in disease prevalence. Furthermore, although time-series models can establish temporal ordering and suggest predictive relationships, they are inherently limited in establishing definitive causality due to the potential influence of unobserved confounders. Factors such as lifestyle behaviours, healthcare quality, and social support systems may simultaneously affect both macroeconomic conditions and health outcomes, leading to omitted variable bias. As such, while the strengths of the time-series approach lie in its ability to model complex temporal relationships and inform policy, its limitations necessitate cautious interpretation and underscore the importance of complementary methodological approaches in future research.
Discussion
The findings of this study demonstrate that unemployment is a significant predictor of both non-communicable diseases (NCDs) and depression in Jamaica, reflecting the broader international literature on the health consequences of economic instability. Unemployment contributes to psychosocial stress, reduced household income, and limited access to healthcare, which collectively increase susceptibility to chronic disease and mental health disorders (Catalano et al., 2011; Stuckler et al., 2009; World Health Organization [WHO], 2011). Consistent with these findings, Guerra and Eboreime (2021) reported that economic recessions and job loss are associated with heightened prevalence of depression, anxiety, and trauma-related disorders, particularly among vulnerable populations. In this study, unemployment showed a positive and statistically significant association with NCD prevalence (β = 0.415, p = 0.004) and depression prevalence (β = 0.082, p = 0.010), suggesting that labour market instability exerts both physical and psychological health effects. From a theoretical perspective, these results are supported by the Social Determinants of Health framework, which posits that economic conditions affect health through material living conditions, stress exposure, and access to healthcare services (Marmot & Wilkinson, 2005; WHO, 2021). The relatively strong relationship observed in Jamaica may reflect the structural vulnerabilities of a small island developing state with limited social protection coverage and regional disparities in healthcare access (United Nations Development Programme [UNDP], 2020). These findings extend the literature by highlighting the pronounced health effects of unemployment within the Jamaican context and by reinforcing the importance of social safety nets in mitigating adverse health outcomes.
The study also found that GDP per capita exerts a protective effect on NCD prevalence and mortality, supporting the well-established health economics perspective that higher national income improves health outcomes (Arrow, 2004; Chung, 2013). Increases in GDP are associated with enhanced access to healthcare services, medical technologies, preventive care, and improved living standards, which collectively reduce the burden of chronic diseases (Marmot et al., 2020). In Jamaica, rising GDP per capita was linked to a decrease in NCD prevalence (β = -0.0025, p = 0.021) and lagged reductions in NCD-related mortality (β = -0.0019, p = 0.045), suggesting that economic growth not only benefits immediate health outcomes but also contributes to longer-term improvements in population health. However, the literature cautions that economic growth alone does not guarantee equitable health gains, as persistent income inequality and regional disparities in healthcare access may limit the distribution of benefits (Marmot et al., 2020; Chen et al., 2022). In the Jamaican context, improvements in healthcare infrastructure, preventive programmes, and national health initiatives may explain the protective effect of GDP observed in this study, although some populations may experience limited gains due to socioeconomic or geographic inequities (Ministry of Health & Wellness, Jamaica, 2025; Pan American Health Organization [PAHO], n.d.).
Inflation emerged as a significant predictor of anxiety prevalence (β = 0.056, p = 0.012), consistent with literature linking financial strain and cost-of-living pressures to psychological distress (Marazziti et al., 2021; WHO, 2011). Economic volatility, particularly in the form of rising prices, can exacerbate stress and uncertainty, contributing to anxiety and other mental health disorders (Catalano et al., 2011; Frasquilho et al., 2015). While some studies suggest that economic downturns may reduce harmful behaviours due to decreased disposable income, the present study indicates that inflation in Jamaica primarily exerts a psychosocial effect, elevating anxiety prevalence, likely because households are highly sensitive to food, transportation, and utility costs. This finding highlights the need to consider macroeconomic factors as public health determinants, demonstrating that inflation is not solely an economic concern but also a mental health issue.
Importantly, the study identified lagged effects of GDP and unemployment on NCD-related mortality, indicating that macroeconomic conditions influence health outcomes over time rather than immediately. Such delayed effects are consistent with longitudinal research showing that the health impacts of economic changes often emerge after several years due to cumulative exposure to stress, progressive disease development, and delayed healthcare utilisation (Box et al., 2015; Stuckler et al., 2009; Noce et al., 2024; Yang et al., 2024). The ARIMAX models employed in this study effectively captured these temporal dynamics, reinforcing the suitability of time-series methods for assessing long-term health effects of economic fluctuations. These results support the hypothesis that macro-level economic factors operate through both immediate and cumulative pathways, influencing health outcomes directly and indirectly via stress, lifestyle changes, and access to medical care.
Additionally, population-level control variables, including urbanisation, population growth, and healthcare access, played a moderating role in the relationship between macroeconomic indicators and health outcomes. Improved healthcare access, measured by physicians and hospital beds per 10,000 population, was associated with attenuation of the negative effects of unemployment and inflation, supporting evidence that health system capacity buffers the impact of economic stressors (WHO, 2021). Urbanisation and population growth, while contributing to increased demand for services, also reflect broader social changes that may interact with economic conditions to shape health outcomes over time.
Overall, these findings have important policy and practical implications. They underscore the need for integrated strategies that align economic policy with public health planning, including social protection mechanisms, employment programs, and targeted mental health interventions. By demonstrating the differential effects of GDP, unemployment, and inflation on both physical and mental health outcomes, the study provides evidence to inform preventive health strategies, equitable resource allocation, and long-term planning in Jamaica. Collectively, the results contribute to the broader literature on the social determinants of health in small island developing states, providing empirical evidence that macroeconomic stability is essential for reducing the burden of chronic diseases and mental health disorders (Marmot et al., 2020; Chen et al., 2022; Noce et al., 2024).
Conclusion
This study contributes to the growing body of literature on the macroeconomic determinants of health by providing longitudinal evidence on the relationship between economic conditions and non-communicable diseases and mental health outcomes in Jamaica from 1990 to 2025. By applying a time-series ARIMAX framework, the research moves beyond cross-sectional associations and provides empirical insight into the temporal dynamics through which macroeconomic conditions shape population health. The study demonstrates that macroeconomic stability is not only an economic objective but also a public health priority, particularly in small island developing states where economic shocks can have widespread social and health consequences. The integration of macroeconomic indicators into public health analysis represents an important step toward interdisciplinary research that bridges health economics, epidemiology, and social policy. In this regard, the study contributes methodologically by demonstrating the applicability of time-series modelling in Caribbean public health research, where longitudinal analyses remain relatively limited. The findings therefore provide a framework for future research examining structural determinants of health in developing country contexts. More broadly, the study reinforces the importance of adopting a population health approach that recognises economic conditions as fundamental drivers of health outcomes.
From a policy perspective, the study highlights the importance of integrating economic and health planning in order to improve population well-being. Public health strategies that focus solely on behavioural risk factors may be insufficient if macroeconomic instability continues to influence health outcomes through unemployment, inflation, and income instability. As such, the findings suggest that social protection policies, employment programmes, and economic stabilisation strategies may have indirect but significant health benefits. This supports the social determinants of health framework, which emphasises that health outcomes are shaped by broader social and economic structures rather than healthcare services alone (Marmot & Wilkinson, 2005; World Health Organization, 2021). For Jamaica, this implies that addressing the burden of NCDs and mental health disorders requires multisectoral collaboration between ministries responsible for health, finance, labour, and social protection. The study therefore provides empirical support for policy approaches that integrate economic development with health planning. Such integration may improve resource allocation, strengthen preventive health strategies, and reduce long-term healthcare costs associated with chronic diseases. Ultimately, the study demonstrates that macroeconomic policy can function as a form of public health intervention.
The study also has important implications for future research and data systems in Jamaica and other Caribbean countries. While the time-series approach provides valuable longitudinal insight, future studies should incorporate micro-level data to better understand the mechanisms through which macroeconomic conditions influence individual health behaviours and outcomes. Mixed-methods research incorporating qualitative interviews, cohort studies, or panel data would provide a more comprehensive understanding of how economic stressors translate into behavioural and health outcomes at the household level. Additionally, future research could examine other structural determinants such as income inequality, education, crime, and healthcare quality, which may mediate the relationship between macroeconomic conditions and health. Comparative studies across Caribbean countries would also help determine whether the relationships observed in Jamaica are consistent across small island developing states. Furthermore, improving national data collection systems for mental health and NCD surveillance would enhance the quality and reliability of future time-series analyses. Strengthening health and economic data integration would allow for more advanced forecasting models and early warning systems for public health planning. In this way, the study not only contributes to academic literature but also highlights the need for improved data-driven health policy planning.
In conclusion, this study demonstrates that macroeconomic conditions play a significant role in shaping long-term trends in non-communicable diseases and mental health outcomes in Jamaica, reinforcing the importance of structural determinants in public health research and policy. The findings suggest that economic stability, employment opportunities, and cost-of-living stability are indirectly linked to population health and well-being through complex social and behavioural pathways. These insights are particularly relevant for small island developing states, where economic vulnerability can translate into health vulnerability. By adopting a longitudinal time-series approach, the study provides evidence that health outcomes should be understood not only within biomedical frameworks but also within economic and social contexts. The study, therefore, calls for a paradigm shift in public health planning, where economic indicators are monitored as part of national health surveillance systems. Integrating macroeconomic monitoring into public health strategy may improve the country’s ability to anticipate and respond to increases in chronic disease and mental health disorders. Ultimately, improving population health in Jamaica requires a comprehensive approach that recognises the interconnected nature of economic conditions, social policy, and health outcomes.
Policy Recommendations
The findings of this study suggest that macroeconomic conditions should be considered an integral component of public health planning in Jamaica. As unemployment was shown to be associated with increases in non-communicable diseases and adverse mental health outcomes, labour market policies should be viewed as indirect health interventions. Policies aimed at job creation, skills training, and youth employment programmes may contribute not only to economic growth but also to improved population health outcomes. In particular, targeted employment programmes for vulnerable populations may reduce psychosocial stress, improve access to healthcare, and promote healthier lifestyles. Social protection policies, including unemployment benefits, income support, and food assistance programmes, may also mitigate the health effects of economic downturns. These interventions are consistent with the social determinants of health framework, which emphasises the importance of economic stability in shaping health outcomes. Therefore, employment and social protection policies should be incorporated into national strategies for NCD and mental health prevention.
The study also found that GDP per capita has a protective effect on health outcomes, suggesting that economic growth can contribute to improved population health if properly managed and distributed. Policymakers should therefore prioritise inclusive economic growth strategies that improve living standards, reduce poverty, and expand access to healthcare services. Investment in healthcare infrastructure, particularly primary care and preventive health services, is essential to ensure that economic growth translates into tangible health improvements. Expanding access to early screening programmes for hypertension, diabetes, cancer, and mental health disorders would help reduce long-term morbidity and mortality associated with NCDs. Additionally, integrating mental health services into primary healthcare systems would improve early detection and treatment of depression and anxiety, particularly during periods of economic stress. Health financing policies should also ensure that healthcare remains accessible and affordable during periods of inflation or economic instability. Thus, economic growth policies should be aligned with health system strengthening to maximise public health benefits.
Inflation was found to be associated with increased anxiety prevalence, indicating that cost-of-living pressures have important mental health implications. Policymakers should therefore consider the psychological and social effects of inflation when designing economic policies. Price stabilisation policies, food security programmes, and transportation subsidies may help reduce the financial stress experienced by households during periods of rising inflation. In addition, public health campaigns should include mental health awareness programmes that address financial stress, coping strategies, and access to counselling services. Employers and community organisations could also play a role in providing mental health support services, particularly during periods of economic hardship. Schools, workplaces, and community centres could serve as access points for mental health education and counselling services. These interventions would help reduce the psychological burden associated with economic instability and improve overall population well-being. Therefore, inflation control and cost-of-living support policies should be recognised as part of mental health policy planning.
Finally, the study highlights the importance of strengthening national data systems and research capacity to support evidence-based policymaking. Continuous collection of high-quality data on NCDs, mental health, and macroeconomic indicators is essential for monitoring trends and predicting future health outcomes. The government should consider establishing an integrated health and economic surveillance system that allows policymakers to identify early warning signs of rising health risks associated with economic downturns. Such a system would enable proactive policy responses rather than reactive interventions. Collaboration between the Ministry of Health, the Ministry of Finance, the Statistical Institute of Jamaica, and academic institutions would be essential for implementing such a system. Additionally, future research should be supported to examine the micro-level pathways through which economic conditions influence health behaviours and outcomes. Strengthening research and data systems will improve the country’s ability to design effective policies that address both economic and health challenges simultaneously. In this way, data-driven policymaking can improve long-term health and economic outcomes in Jamaica.
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