CORPORATE TAX OPTIMIZATION STRATEGIES AND FINANCIAL DISTRESS OF LISTED HEALTHCARE FIRMS IN NIGERIA
ABSTRACT
This study examined the effect of corporate tax optimisation strategies on the financial health of listed healthcare firms in Nigeria using financial distress measured by the Altman Z-score. The study employed an ex-post facto research design based on balanced panel data comprising 75 firm-year observations drawn from five healthcare firms listed on the Nigerian Exchange Group over the period 2010–2024. Secondary data were obtained from audited annual reports and relevant financial publications. Panel regression analysis was conducted and the fixed-effects model was selected based on the Hausman specification test. Driscoll–Kraay standard errors were applied to improve robustness against heteroskedasticity and cross-sectional dependence. The findings indicate that the effective tax rate exerts a positive but statistically insignificant effect on the Altman Z-score, suggesting that tax burden does not significantly influence firms' financial health. Thin capitalization exhibits a significant negative effect on the Altman Z-score, implying that excessive reliance on debt financing increases financial distress. Similarly, capital intensity has a significant negative effect on the Altman Z-score, indicating that excessive investment in fixed assets without commensurate returns weakens firms' financial health. Tax shields and depreciation tax shields display negative but statistically insignificant effects on financial distress. Firm size positively and significantly influences the Altman Z-score, suggesting that larger healthcare firms are more financially resilient and less vulnerable to financial distress than smaller firms. The study contributes to the literature by providing sector-specific evidence that financing and asset structure decisions exert greater influence on financial distress than conventional tax-planning measures within the Nigerian healthcare industry. The study concludes that sustainable capital structure and efficient asset utilisation are more critical for maintaining corporate financial stability than aggressive tax optimisation strategies. Accordingly, managers should maintain prudent leverage levels, improve asset utilisation efficiency, and adopt balanced tax planning strategies that support long-term financial sustainability.
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1. INTRODUCTION
Corporate tax optimisation represents a critical component of corporate financial management, particularly in emerging markets like Nigeria, where fiscal policies and tax regulations continually evolve. Through lawful tax planning strategies, firms seek to minimise tax liabilities, improve after-tax cash flows, and maximise shareholder wealth (Desai & Dharmapala, 2009; Jensen & Meckling, 1976). Common corporate tax optimisation strategies include effective tax rate (ETR) management, thin capitalization (TCAP), tax shields (TS), depreciation tax shields (DETS), and capital investment decisions reflected in the capital intensity ratio (CAPINT). These mechanisms are intended to improve firms' financial flexibility and reduce the cost of capital while maintaining compliance with statutory tax regulations (Shackelford & Shevlin, 2001).
In Nigeria, the healthcare sector occupies a strategic position in national economic development through pharmaceutical manufacturing, medical supply chains, and healthcare service delivery. However, listed healthcare firms operate in a challenging business environment characterized by persistent inflation, exchange-rate volatility, dependence on imported pharmaceutical inputs, rising financing costs, and evolving fiscal regulations (Adigwe, 2023; International Monetary Fund [IMF], 2024). Although fiscal reforms, including the Finance Act 2022, introduced several tax incentives such as value-added tax exemptions on essential pharmaceutical products and investment-related tax reliefs, many healthcare firms continue to experience liquidity constraints, declining profitability, increasing debt burdens, and heightened financial distress.
Corporate tax optimisation has therefore become an important strategic tool for preserving liquidity and supporting long-term financial sustainability. Nevertheless, while moderate tax planning is expected to improve firms' financial performance by increasing internal cash flows, excessive reliance on debt-related tax strategies may increase leverage, financial rigidity, and bankruptcy risk (Kraus & Litzenberger, 1973; Myers, 1984). Consequently, firms should employ alternative tax strategies that emphasize cash flow generation and long-term financial stability rather than relying solely on profit-based tax metrics (George & Okolie, 2025). Whether corporate tax optimisation strengthens corporate financial resilience or contributes to financial distress therefore remains an unresolved empirical issue.
Although previous studies have examined the relationship between tax planning and corporate performance, existing evidence remains inconclusive. Some studies report that effective tax planning enhances liquidity, investment capacity, and firm value (Drake et al., 2020), whereas others argue that aggressive tax planning increases regulatory risk, agency conflicts, and financial instability (Atwood & Lewellen, 2019; Kovermann & Velte, 2021). Furthermore, Nigerian studies have primarily focused on the relationship between tax planning and profitability or firm value, with relatively little attention devoted to financial distress, particularly within the listed healthcare sector. Existing studies have also rarely examined the combined effects of effective tax rate, thin capitalization, tax shields, depreciation tax shields, and capital intensity on financial distress using panel-data techniques.
Recent cross-country and firm-level evidence reinforces the view that the interaction between tax behaviour and financial vulnerability is context-dependent. Liu et al. (2026) reported that financial risk can increase firms’ propensity for tax avoidance through weakened internal controls and reduced disclosure quality, while Ariff et al. (2023) found that the relationship between financial distress and tax avoidance varied under the economic disruption associated with the COVID-19 pandemic. In addition, Xu et al. (2022) showed that mandatory deleveraging may shift firms from debt-based tax shields towards non-debt tax shields rather than eliminating tax-minimisation behaviour.
Evidence from developing-economy settings also remains mixed. Olanisebe et al. (2026) found that capital structure had an insignificant direct effect on tax planning among listed consumer-goods firms in Nigeria, although institutional ownership moderated the relationship. Similarly, Onyango and Warui (2025) reported that corporate income tax rates, tax incentives, value-added tax, and customs and excise duties had differing associations with financial performance among manufacturing firms in Kenya. These findings indicate that the financial consequences of corporate tax strategies may depend on the specific tax instrument, financing structure, and governance context.
The persistence of financial distress among listed healthcare firms, despite the availability of legitimate tax optimisation strategies, suggests that important empirical questions remain unanswered. Specifically, there is limited evidence on whether these tax optimisation strategies improve financial resilience or inadvertently increase firms' exposure to financial distress under Nigeria's prevailing macroeconomic conditions. This lack of evidence creates uncertainty for corporate managers, investors, regulators, and policymakers seeking to design tax strategies that balance fiscal efficiency with long-term corporate sustainability.
Accordingly, this study examines the effect of corporate tax optimisation strategies on the financial distress of listed healthcare firms in Nigeria. Specifically, the study evaluates the influence of effective tax rate, thin capitalization, tax shields, depreciation tax shields, and capital intensity on firms' financial distress, measured using the Altman Z-score. The findings are expected to contribute to the literature on corporate taxation and financial distress while providing evidence-based recommendations for corporate managers, investors, and policymakers on designing tax strategies that promote financial resilience without compromising long-term solvency.
The study seeks to answer the following research questions:
1. What effect does the effective tax rate have on the financial distress of listed healthcare firms in Nigeria? 
2. To what extent does thin capitalization influence the financial distress of listed healthcare firms in Nigeria? 
3. What is the effect of tax shields on the financial distress of listed healthcare firms in Nigeria? 
4. To what extent do depreciation tax shields affect the financial distress of listed healthcare firms in Nigeria? 
5. What effect does capital intensity have on the financial distress of listed healthcare firms in Nigeria?
1.2	LIMITATION OF THE STUDY
This study is limited by the small number of listed healthcare firms included in the panel, which restricts generalisation to the entire Nigerian healthcare sector.  The analysis covers 2010–2024 and therefore cannot directly assess the effects of reforms introduced after the study period. The use of the Altman Z-score provides a useful distress proxy but may not fully capture sector-specific financial risk.  Some variables, particularly effective tax rate, show extreme values that require careful treatment. The study relies on published financial statements, which may reflect accounting-policy differences across firms.  Future studies should use larger samples, alternative distress measures, and sensitivity tests.
1.3 RESEARCH HYPOTHESES
H01:	There is no statistically significant relationship between the Effective Tax Rate (ETR) and financial distress costs among Nigerian listed healthcare firms;
H02:	Thin Capitalization (TCAP) has no statistically significant effect on the financial distress levels of Nigerian listed healthcare firms;
H03:	Tax Shield (TS) has no statistically significant effect on financial distress among Nigerian healthcare firms;
H04:	Depreciation Tax Shield (DETS) does not significantly influence the financial stability and bankruptcy risk of Nigerian listed healthcare firms;
H05:	Capital Intensity Ratio (CAPINT) does not significantly affect the relationship between corporate tax optimisation strategies and financial distress of Nigerian listed healthcare firms.		
2.0 REVIEW OF RELATED LITERATURE 
2.1	Corporate Tax Optimisation Strategies
Corporate tax optimisation encompasses the lawful use of tax legislation, incentives, deductions, capital structure decisions, and accounting choices to minimise tax liabilities while maximizing shareholders' after-tax returns (Shackelford & Shevlin, 2001; Slemrod, 2004). Unlike tax evasion, tax optimisation operates within statutory provisions and seeks to improve corporate cash flows without violating tax regulations (Desai & Dharmapala, 2009).
Recent literature indicates that tax optimisation has become increasingly sophisticated following the implementation of the OECD Base Erosion and Profit Shifting (BEPS) initiatives and the introduction of global minimum tax rules. Firms now employ combinations of financing strategies, capital investment incentives, depreciation allowances, and effective tax rate management to achieve sustainable tax efficiency while minimizing regulatory exposure (OECD, 2021; Hanlon & Heitzman, 2022).
Empirical evidence suggests that effective tax planning contributes positively to corporate liquidity and investment capacity. For instance, Sun et al. (2023) found that effective corporate tax planning generates cash tax savings that alleviate financial constraints, improve firms' financial flexibility, and reduce reliance on costly external financing in the short run. Similarly, Drake, Hamilton, and Lusch (2020) reported that moderate tax planning improves firm value by lowering financing costs without significantly increasing regulatory risks.
However, recent studies caution against excessive tax aggressiveness. Atwood and Lewellen (2019) argued that while lower effective tax rates improve cash availability, aggressive tax avoidance exposes firms to tax audits, penalties, reputational damage, and increased information asymmetry. Likewise, Kovermann and Velte (2021) demonstrated that aggressive tax strategies often reduce corporate transparency and increase agency conflicts, ultimately diminishing long-term firm value.
Capital structure remains a central component of corporate tax optimisation. Firms frequently utilize thin capitalization by increasing debt financing to benefit from interest tax deductibility. According to the Trade-off Theory (Kraus & Litzenberger, 1973), debt financing creates tax advantages but simultaneously increases expected bankruptcy costs. Recent evidence suggests that firms seek to balance the tax advantages of debt with the costs of financial distress by adjusting their capital structures toward sustainable leverage levels, although the strength of tax incentives varies across institutional settings (Hanlon & Heitzman, 2022).
Depreciation tax shields also remain important non-debt tax optimisation mechanisms. DeAngelo and Masulis (1980) argued that depreciation allowances substitute for debt tax shields in determining optimal financing decisions. Recent evidence by De Vito and Jacob (2023) indicates that non-debt tax shields, including depreciation allowances, can substitute for debt tax shields, thereby reducing firms' reliance on debt financing while preserving tax benefits. Overall, contemporary literature suggests that effective tax optimisation should balance tax savings with regulatory compliance, corporate transparency, and financial stability rather than focusing solely on minimizing tax liabilities.
2.2	Financial Distress
Financial distress refers to a condition in which firms experience persistent difficulty meeting contractual financial obligations due to declining profitability, deteriorating liquidity, excessive leverage, or operational inefficiency (Altman, 1968; Ohlson, 1980). It represents an intermediate stage preceding insolvency and bankruptcy, during which firms face increasing financing constraints and reduced stakeholder confidence.
The Altman Z-score continues to be the most widely accepted predictor of corporate financial distress because of its strong predictive accuracy across industries and countries (Altman, 2013). Recent developments have expanded its application to emerging markets by incorporating macroeconomic factors and industry-specific conditions.
Recent empirical studies suggest that financial distress has become more complex following the COVID-19 pandemic and global inflationary pressures. In the Nigerian context, Ajijola et al. (2024) observed that although the Altman Z-score remains a reliable tool for predicting financial distress, its predictive accuracy is enhanced when firm-specific financial indicators are interpreted alongside prevailing macroeconomic and regulatory conditions.
Similarly, Habib et al. (2020) argued that financial distress is driven by a combination of firm-specific characteristics, macroeconomic conditions, and corporate governance factors, implying that no single financial ratio can adequately explain corporate financial distress. Their findings emphasize that financial distress is multidimensional rather than purely balance-sheet driven.
In the Nigerian setting, these structural constraints are compounded by systemic shocks, inflationary pressures, and currency devaluations, which further increase default probability and weaken corporate liquidity positions. Financial distress typically manifests in reduced operational capacity, higher borrowing costs, loss of investor confidence, and eventual insolvency (Myers, 1984; Central Bank of Nigeria, 2024).
Consequently, financial distress should be viewed as the cumulative outcome of firm-level financial decisions and external macroeconomic conditions rather than merely poor financial performance.
2.3	Nigerian Healthcare Sector Context
Nigeria's healthcare industry occupies a strategic position in national economic development because it contributes to pharmaceutical manufacturing, medical supply chains, and healthcare service delivery. However, listed healthcare firms continue to face significant financial constraints arising from exchange-rate volatility, persistent inflation, heavy dependence on imported pharmaceutical inputs, and an evolving fiscal and regulatory environment (Adigwe, 2023; Chukwuma, 2023; IMF, 2024).
The Nigerian pharmaceutical industry remains heavily dependent on imported active pharmaceutical ingredients (APIs), exposing firms to foreign exchange risks and increasing production costs. According to the World Bank (2023), exchange-rate depreciation has significantly increased manufacturing costs among pharmaceutical firms across Sub-Saharan Africa.
Recent evidence suggests that Nigerian healthcare firms continue to face declining profit margins despite government tax incentives. PwC Nigeria (2023) reported that VAT exemptions and customs duty waivers have improved cash flows for pharmaceutical manufacturers but have not fully offset the adverse effects of inflation and currency depreciation.
Similarly, KPMG Nigeria (2024) observed that healthcare firms increasingly rely on tax planning strategies to preserve liquidity because conventional financing has become more expensive following monetary policy tightening.
Recent Nigerian studies also indicate that fiscal incentives play an important role in promoting investment and improving firms' financial performance. For instance, Nwokoye et al. (2023) found that tax incentives, including capital allowances and investment-related tax reliefs, positively influence business investment decisions and enhance firms' operational performance, although the magnitude of these benefits depends on firm-specific characteristics and the prevailing business environment (Omesi & Maccarthy, 2022).
These findings imply that corporate tax optimisation represents an important financial survival strategy for Nigerian healthcare firms operating under severe macroeconomic uncertainty. These conditions make effective tax planning and internal tax shielding mechanisms critical for survival and liquidity preservation.
2.4	Conceptual Relationships among the Variables
The Effective Tax Rate (ETR) measures the proportion of accounting income paid as corporate income tax and serves as one of the most frequently used proxies for tax planning intensity (Shackelford & Shevlin, 2001). High ETR values reduce available cash flows and increase financial strain, while unusually low ETRs may signal aggressive tax avoidance strategies that attract regulatory scrutiny and enforcement risks (Desai & Dharmapala, 2006; Blouin, 2014).
Recent evidence supports this dual perspective. Pratiwi and Khoirunurrofik (2023) found that reductions in the effective corporate tax rate stimulate corporate investment by increasing after-tax cash flows and encouraging fixed asset investment, whereas Kovermann and Velte (2021) reported that highly aggressive tax avoidance increases financial reporting risk and governance concerns.
Thin Capitalization (TCAP) captures firms' reliance on debt financing. The Trade-off Theory predicts that debt financing generates tax savings through deductible interest expenses but simultaneously increases bankruptcy risk (Kraus & Litzenberger, 1973). Recent studies by Habib et al. (2020) confirm that excessive leverage significantly increases financial distress despite generating tax benefits.
Tax Shields (TS) and Depreciation Tax Shields (DETS) serve as internal financing buffers that reduce taxable income and improve cash flow stability. Non-debt tax shields are known to substitute for debt tax shields in determining optimal capital structure decisions (DeAngelo & Masulis, 1980).
Depreciation Tax Shields (DETS) represent non-debt tax benefits generated through capital asset depreciation. According to Hanlon and Heitzman (2022), depreciation tax shields improve internal cash flows without increasing leverage, making them particularly valuable during periods of economic uncertainty.
Capital Intensity (CAPINT) reflects investment in long-term productive assets. Higher capital intensity increases access to capital allowances and depreciation deductions but also raises fixed operating costs. Habib and Hasan (2021) found that highly capital-intensive firms become more vulnerable to financial distress during economic downturns because fixed assets reduce operational flexibility.
Firm Size (FSIZE) serves as an important control variable because larger firms generally possess greater financing capacity, stronger market power, diversified operations, and lower bankruptcy risk. Recent evidence by Boubaker et al. (2020) confirms that larger firms exhibit greater financial resilience during economic crises.
Overall, recent literature indicates that corporate tax optimisation strategies influence financial distress through multiple channels involving liquidity preservation, financing decisions, investment efficiency, and regulatory compliance.





1.5 Conceptual Framework

Figure 1: Conceptual framework of the relationship between tax shield strategies and financial distress, controlling for firm size
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Source: Researcher’s conceptualization (2026)
The conceptual framework provides a structured representation of the hypothesized linkages between corporate tax optimisation strategies and the financial distress of listed healthcare firms in Nigeria, while incorporating firm size as a critical control variable. This framework aligns with both theoretical underpinnings and empirical evidence, emphasizing how fiscal strategies, if effectively designed, can mitigate the likelihood of distress, but may conversely exacerbate fragility when poorly implemented. 
Independent variables (ETR, TCAP, TS, DETS, CAPINT) are theorized to influence financial distress, operationalized via the Altman Z-score (Altman, 1968; Altman, 2013), while firm size acts as a control variable to account for scale effects in financial performance.
In summary, the arrows in the framework signify both the direct influence of corporate tax optimisation strategies on financial distress and the conditional effects of firm size. The model recognises that the relationship is neither linear nor uniform; rather, it is context-dependent, moderated by firm-level characteristics and the unique structural conditions of Nigeria’s healthcare sector. This conceptualization contributes to a holistic understanding of how fiscal strategies interact with organizational and environmental factors to shape financial outcomes, thereby offering insights for managers, policymakers, and stakeholders on balancing tax efficiency with long-term financial sustainability.
The study is anchored on Trade-off theory and Corporate Tax Optimisation theory.
 The Trade-Off Theory
The Trade-Off Theory, developed by Kraus and Litzenberger (1973), posits that firms determine optimal capital structure by balancing the tax benefits of debt financing against the expected costs of financial distress (Damodaran, 2014). Myers (1984) further explained that firms increase leverage until the marginal tax benefits equal the marginal costs associated with bankruptcy risk. This framework has been widely used to explain corporate leverage behaviour in both developed and emerging markets.
Recent empirical studies continue to support this theory. Öztekin (2022) found that firms adjust their capital structures by balancing the tax advantages of debt financing against the costs of financial distress under varying institutional conditions. Similarly, Habib et al. (2020) concluded that excessive leverage is a major determinant of financial distress because it reduces firms' financial flexibility and weakens their resilience during periods of economic uncertainty.
In capital-intensive industries such as healthcare, thin capitalization represents a direct application of this theory, where firms attempt to maximise tax shields while managing bankruptcy risk exposure (Myers, 1984; Leland, 1994). However, excessive leverage increases financial rigidity and reduces firm resilience during revenue downturns.
The theory provides the principal explanation for the relationship between thin capitalization, tax shields, and financial distress in Nigerian healthcare firms.
Corporate tax optimisation theory argues that firms strategically utilize legally permissible tax planning tools to minimise effective tax rates and maximise after-tax firm value (Slemrod, 2004). These tools include accelerated depreciation, timing strategies, and statutory tax incentives that reduce tax liabilities without violating tax laws.
Recent developments in international taxation have strengthened this theory by emphasizing sustainable tax planning rather than aggressive tax avoidance. Following the OECD BEPS reforms, firms increasingly adopt transparent tax strategies that balance tax efficiency with regulatory compliance (OECD, 2021).
Hanlon and Heitzman (2022) argue that successful tax planning improves corporate investment capacity and financial flexibility, whereas Kovermann and Velte (2021) demonstrate that excessive tax aggressiveness increases agency conflicts, reputational risks, and regulatory costs.
Accordingly, the theory predicts that moderate tax optimisation strategies improve firms' financial stability, whereas excessive tax aggressiveness may increase long-term financial distress.
2. METHODOLOGY
The study adopted an ex-post facto research design because the variables under investigation were historical and beyond the control of the researcher (Cook & Campbell, 1979; Desai & Dharmapala, 2006).
The population consisted of all healthcare firms listed on the Nigerian Exchange Group between 2010 and 2024. Due to data availability, five firms were selected, producing a balanced panel dataset of 75 firm-year observations.
Financial distress (FD) was measured using the Altman Z-score model (Altman, 1968). Corporate tax optimisation was proxied by Effective Tax Rate (ETR), Thin Capitalization (TCAP), Tax Shield (TS), Depreciation Tax Shield (DETS), and Capital Intensity Ratio (CAPINT). Firm size was included as a control variable.
Model Specification
FDit=β0+β1ETRit+β2TCAPit+β3TSit+β4DETSit+β5CAPINTit+β6FSIZEit+μi
Panel regression techniques were employed in accordance with established panel-data procedures (Wooldridge, 2010), and with the fixed-effects model selected based on the Hausman specification test. Driscoll–Kraay standard errors were applied to address heteroskedasticity and cross-sectional dependence. (Driscoll & Kraay, 1998; Hoechle, 2007).
Table 1: Descriptive Statistics
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	FD
	75
	0.5455
	0.8802
	-1.34   
	1.48

	ETR
	75
	-5.5423
	47.6564    
	-160.58     
	215.04

	TCAP
	75
	1.9291    
	3.2627     
	-15.41      
	12.89

	TS
	75
	3.0099   
	2.4812       
	0.00      
	12.77

	DETS
	75
	3.4625   
	2.2910       
	0.28       
	9.21

	CAPINT
	75
	2.0516      
	1.5504       
	0.38       
	9.21

	FSIZE
	75
	6.6943    
	0.6641      
	5.55       
	7.99


Source: Author’s Computation (2026)
Table 1 presents the descriptive statistics for the variables based on 75 firm-year observations obtained from five listed healthcare firms in Nigeria over the period 2010–2024.
Financial distress, measured using the Altman Z-score (FD), recorded a mean value of 0.5455 with a standard deviation of 0.8802. The Z-score ranged from −1.34 to 1.48, indicating substantial variation in the financial health of the sampled firms over the study period. The relatively low average Z-score suggests that several firms operated close to, or within, the financial distress zone, reflecting the challenging operating environment faced by Nigeria's healthcare sector.
The Effective Tax Rate (ETR) recorded a mean of −5.5423 and the largest standard deviation (47.6564) among all variables, with values ranging from −160.58 to 215.04. This exceptionally wide dispersion indicates considerable heterogeneity in tax positions across firms and years, which may reflect differences in profitability, deferred tax accounting, tax incentives, loss carry-forwards, and firm-specific tax planning strategies.
Thin Capitalization (TCAP) exhibited a mean value of 1.9291 with a standard deviation of 3.2627, suggesting substantial variation in firms' financing structures and debt dependence. The wide range of values indicates that some firms relied heavily on debt financing, whereas others maintained relatively conservative capital structures.
The average Tax Shield (TS) was 3.0099 (SD = 2.4812), while Depreciation Tax Shield (DETS) averaged 3.4625 (SD = 2.2910). These statistics indicate moderate variation in firms' utilisation of debt-related and non-debt tax benefits throughout the study period.
Similarly, Capital Intensity (CAPINT) recorded a mean value of 2.0516 and a standard deviation of 1.5504, implying differences in investment levels in fixed assets among the sampled firms.
Firm Size (FSIZE) exhibited the lowest variability (Mean = 6.6943, SD = 0.6641), indicating that the sampled healthcare firms were relatively similar in terms of asset size.
Overall, the descriptive statistics reveal adequate cross-sectional and time-series variation across the variables, providing sufficient variability for reliable panel data estimation.







Table 2: Correlation Matrix (Spearman)

	KEY

	RHO

	Sig. Level



	
	FD
	ETR
	TCAP
	TS
	DETS
	CAPINT
	FSIZE

	FD
	1.0000
	
	
	
	
	
	

	ETR
	-0.3209*
(0.0050)
	1.0000
	
	
	
	
	

	TCAP
	-0.0679
(0.5629)
	-0.2029
(0.0808)
	1.0000
	
	
	
	

	TS
	0.2028  
(0.0810)
	-0.2720*
(0.0182)   
	0.3114*
(0.0065)
	1.0000
	
	
	

	DETS
	-0.2755*
(0.0168)
	0.1103 
(0.3462)     
	0.3085*
(0.0071)   
	0.1999   (0.0855)
	1.0000
	
	

	CAPINT
	-0.2935*  
(0.0106)
	0.0921  (0.4319)
	-0.2081   (0.0732)
	0.0489   (0.6769)
	0.0633   (0.5895)
	1.0000
	

	FSIZE
	0.6390*
(0.0000)   
	-0.2925*
(0.0109)  
	0.0230
(0.8448)
	0.2628*
(0.0227)
	-0.3652*
(0.0013)
	0.0327
(0.7809)
	1.0000


Source: Author’s Computation (2026) (Stata Version 17)
NOTE:	*  indicates that the corresponding coefficients are statistically significant at the 5 percent level (p < 0.05), implying that the observed relationships are unlikely to have occurred by chance. The numbers in parentheses are the p-values for the correlation above.
Table 2 presents the Spearman rank correlation matrix, which examines the degree of association among the study variables. Since several variables departed from normality, Spearman's rank correlation was preferred because it does not require normally distributed data.
Financial distress (Altman Z-score) exhibits a significant negative association with the Effective Tax Rate (ρ = −0.3209, p = 0.005). This indicates that firms with higher effective tax rates tend to record lower Altman Z-scores, implying greater financial distress. Conversely, firms that maintain relatively lower effective tax burdens tend to exhibit stronger financial positions. However, this relationship reflects simple association and should not be interpreted as evidence of causality.
Similarly, the Altman Z-score is negatively correlated with Depreciation Tax Shield (ρ = −0.2755, p = 0.0168) and Capital Intensity (ρ = −0.2935, p = 0.0106). These findings suggest that firms with higher depreciation tax shields and greater capital intensity tend to report lower Z-scores, indicating relatively weaker financial conditions. These bivariate relationships may reflect the substantial capital requirements of healthcare firms, where large investments in fixed assets and depreciation allowances do not necessarily translate into stronger financial health.
Firm Size (FSIZE) shows a strong positive correlation with the Altman Z-score (ρ = 0.6390, p < 0.001), indicating that larger firms generally exhibit higher Z-scores and therefore experience lower financial distress than smaller firms. This finding suggests that larger firms possess greater financial resilience, possibly due to economies of scale, diversified operations, and better access to external financing.
Among the explanatory variables, ETR is negatively associated with TS (ρ = −0.2720, p = 0.0182) and FSIZE (ρ = −0.2925, p = 0.0109), suggesting that larger firms and firms utilizing greater tax shields generally report lower effective tax rates.
TCAP is positively correlated with both TS (ρ = 0.3114, p = 0.0065) and DETS (ρ = 0.3085, p = 0.0071), implying that firms relying more heavily on debt financing also tend to utilize greater debt-related and non-debt tax benefits.
Furthermore, FSIZE is positively related to TS (ρ = 0.2628, p = 0.0227) but negatively associated with DETS (ρ = −0.3652, p = 0.0013), indicating that larger firms tend to rely relatively more on debt tax shields while utilizing comparatively lower depreciation-related tax benefits.
Importantly, none of the pairwise correlation coefficients exceeds the conventional threshold of 0.80, indicating that serious multicollinearity is unlikely to affect the regression estimates. This conclusion is further supported by the mean Variance Inflation Factor (VIF) of 2.13, which is well below the critical benchmark of 10.
Importantly, none of the pairwise correlation coefficients exceeds the conventional threshold of 0.80, indicating that serious multicollinearity is unlikely to affect the regression estimates. This conclusion is further supported by the mean Variance Inflation Factor (VIF) of 2.13, which is well below the critical benchmark of 10. 


Table 3. Panel Regression Results for Financial Distress
	Variables
	Fixed Effects
	Random Effects
	Fixed Effects (Driscoll–Kraay SE)

	Effective Tax Rate (ETR)
	0.0005 (0.701)
	0.0010 (0.399)
	0.0005 
(0.740)

	Thin Capitalization (TCAP)
	−0.0760
** (0.023)
	−0.0480 (0.094)
	−0.0760
** (0.021)

	Tax Shield (TS)
	−0.0110 (0.771)
	0.0580 (0.064)
	−0.0110 
(0.817)

	Depreciation Tax Shield (DETS)
	−0.0810 (0.145)
	−0.1090
*** (0.009)
	−0.0810 
(0.252)

	Capital Intensity (CAPINT)
	−0.1390** (0.015)
	−0.1850*** (0.000)
	−0.1390
**(0.021)

	Firm Size (FSIZE)
	0.5720
***(0.000)
	0.6890
***(0.000)
	0.5720
***(0.001)

	Model Statistics
	
	
	

	F-statistic / Wald χ²
	10.27
	135.47
	17.74

	Probability
	***0.0000
	***0.0000
	***0.0000

	R²
	0.4906
	0.9063
	0.4906


Source: Author's Computation (2026). (Stata Version 17)
Notes: Values in parentheses are p-values. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively.


Table 4. Panel Regression Diagnostic Tests
	Diagnostic Test
	Test Statistic
	p-value
	Decision

	Mean Variance Inflation Factor (VIF)
	2.13
	–
	No multicollinearity

	Hausman Specification Test
	χ² = 16.22
	0.0027**
	Fixed Effects preferred

	Modified Wald Test (Heteroskedasticity)
	χ² = 101.34
	0.0000***
	Heteroskedasticity present

	Wooldridge Test (Serial Correlation)
	F-test
	0.0946
	No first-order autocorrelation

	Breusch–Pagan LM Test (Random Effects)
	χ² = 0.00
	1.0000
	Random effects not preferred

	Pesaran Cross-sectional Dependence Test
	CD Test
	0.1925
	No cross-sectional dependence

	Breusch–Pagan LM Independence Test
	LM Test
	0.0371**
	Cross-sectional dependence detected

	Year Effect Test
	F-test
	0.6082
	Year effects not significant


Source: Author's Computation (2026). (Stata Version 17)
Notes: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively.
Model diagnostics:
R² = 0.4906
F-stat = 10.27 (p < 0.01)
Hausman test = 16.22 (p = 0.0027)
Table 3 presents the panel regression estimates obtained from the fixed-effects model, random-effects model, and the fixed-effects model estimated with Driscoll–Kraay standard errors. The Hausman specification test (χ² = 16.22, p = 0.0027) indicates that the fixed-effects model is the appropriate estimator because the unobserved firm-specific effects are correlated with the explanatory variables. However, the Modified Wald test reveals significant heteroskedasticity (χ² = 101.34, p < 0.001), while the Breusch–Pagan LM test of cross-sectional independence indicates the presence of cross-sectional dependence (p = 0.0371). Although the Wooldridge test shows no evidence of first-order serial correlation (p = 0.0946), the presence of heteroskedasticity and cross-sectional dependence implies that the conventional fixed-effects standard errors may yield unreliable statistical inference. Consequently, the fixed-effects model was re-estimated using Driscoll–Kraay standard errors, which provide robust standard errors that are consistent in the presence of heteroskedasticity, serial correlation, and cross-sectional dependence (Driscoll & Kraay, 1998; Hoechle, 2007). Accordingly, the interpretation and discussion of the regression results are based primarily on the Driscoll–Kraay estimates, while the conventional fixed-effects and random-effects results are presented for comparison.
The Driscoll–Kraay model is statistically significant (F = 17.74, p < 0.001), indicating that the explanatory variables jointly explain variations in the financial health of listed healthcare firms. The coefficient of determination (R² = 0.4906) indicates that approximately 49.06% of the variation in the Altman Z-score is explained by the corporate tax optimisation variables and firm size included in the model.
The coefficient of the Effective Tax Rate (ETR) is positive but statistically insignificant (β = 0.0005, p = 0.740), indicating that variations in the effective tax rate do not significantly influence the financial health of listed healthcare firms. Thin Capitalization (TCAP) exhibits a negative and statistically significant coefficient (β = −0.076, p = 0.021), implying that greater reliance on debt financing reduces the Altman Z-score and consequently increases financial distress. Tax Shield (TS) has a negative but statistically insignificant coefficient (β = −0.011, p = 0.817), suggesting that debt-related tax benefits do not significantly affect firms' financial health. Similarly, Depreciation Tax Shield (DETS) records a negative but statistically insignificant coefficient (β = −0.081, p = 0.252), indicating that depreciation-related tax savings alone do not significantly improve financial stability.
Capital Intensity (CAPINT) has a negative and statistically significant coefficient (β = −0.139, p = 0.021), indicating that greater investment in fixed assets reduces firms' Altman Z-scores and consequently increases financial distress. Conversely, Firm Size (FSIZE) exhibits a positive and statistically significant coefficient (β = 0.572, p = 0.001), suggesting that larger healthcare firms record higher Altman Z-scores and therefore experience lower financial distress than smaller firms. Overall, the findings indicate that financing and investment decisions exert a stronger influence on firms' financial health than conventional tax-planning measures, with thin capitalization and capital intensity emerging as the only statistically significant determinants of financial distress among the sampled firms.

4.0	DISCUSSION 
The empirical findings indicate that the effective tax rate (ETR) has a positive but statistically insignificant effect on the Altman Z-score. This suggests that variations in firms' effective tax burden do not significantly improve or worsen their financial health after controlling for firm-specific characteristics. The finding implies that tax planning alone is insufficient to determine financial stability, as firms' financial outcomes depend more strongly on financing and operational decisions. This result is consistent with Sun et al. (2023), who reported that corporate tax planning enhances liquidity and financial flexibility but does not necessarily eliminate financial constraints. Likewise, Hanlon and Heitzman (2022) argued that the effectiveness of tax planning depends largely on complementary financing and investment policies rather than tax savings alone. However, the finding contrasts with Kovermann and Velte (2021), who suggested that aggressive tax avoidance may increase financial risk through regulatory scrutiny and governance concerns.
Thin capitalization (TCAP) exhibits a statistically significant negative effect on the Altman Z-score under the preferred Driscoll–Kraay estimator. Since higher Altman Z-scores represent better financial health, this result indicates that greater reliance on debt financing reduces firms' financial stability and increases financial distress. The finding supports the Trade-Off Theory (Kraus & Litzenberger, 1973), which posits that although debt generates tax advantages through interest deductibility, excessive leverage eventually increases expected bankruptcy costs. The result is also consistent with Habib et al. (2020), who found that excessive leverage weakens firms' financial flexibility and increases financial distress during periods of economic uncertainty. It similarly accords with Ricca et al. (2021), who demonstrated that the tax benefits of debt diminish once firms exceed their optimal leverage levels.
Tax shield (TS) exhibits a negative but statistically insignificant effect on the Altman Z-score, indicating that debt-related tax benefits do not significantly influence financial health among listed healthcare firms. This suggests that although interest deductibility provides tax savings, such benefits are insufficient to improve firms' financial stability when considered alongside broader financing and operational factors. The finding agrees with Graham (2003), who argued that the value of debt tax shields depends on firms' overall financing strategy and may be offset by the costs of financial distress.
Similarly, depreciation tax shield (DETS) records a negative but statistically insignificant coefficient, implying that depreciation-related tax savings do not significantly improve firms' financial health. Although depreciation allowances reduce taxable income, the evidence suggests that these tax benefits alone are insufficient to strengthen firms' financial resilience. This finding supports DeAngelo and Masulis (1980), who argued that non-debt tax shields cannot fully substitute for sound financing and investment decisions.
Capital intensity (CAPINT) has a statistically significant negative effect on the Altman Z-score, indicating that greater investment in fixed assets reduces financial health and increases financial distress. This finding suggests that excessive investment in fixed assets may create high operating costs, reduce liquidity, and limit operational flexibility, particularly under Nigeria's volatile macroeconomic conditions. The result is consistent with Habib and Hasan (2021), who found that highly capital-intensive firms are more vulnerable to financial distress during economic downturns because fixed assets reduce operational adaptability.
Firm size (FSIZE) exerts a positive and statistically significant effect on the Altman Z-score, indicating that larger healthcare firms experience better financial health and lower financial distress than smaller firms. Larger firms may benefit from economies of scale, stronger market positions, easier access to external financing, and more diversified income sources. This finding is consistent with Boubaker et al. (2020), who reported that larger firms generally possess greater resilience against financial shocks.
Overall, the empirical evidence demonstrates that financing decisions and asset structure play more important roles in determining financial distress than conventional tax-planning measures. Specifically, excessive debt financing and high capital intensity significantly weaken firms' financial health, whereas effective tax rate, tax shields, and depreciation tax shields do not significantly influence financial distress.
5.1	CONCLUSION	
The study found that corporate tax optimisation strategies do not have a uniform relationship with financial distress among listed healthcare firms in Nigeria. Effective tax rate, tax shield, and depreciation tax shield did not show statistically significant effects on firms’ financial health in the estimated model. In contrast, thin capitalization and capital intensity were statistically significant, indicating that debt financing and asset-structure decisions are more associated with financial distress outcomes than tax adjustments alone. The results suggest that healthcare firms should balance the tax benefits of debt and capital allowances against the possible risks associated with excessive leverage and inefficient asset utilisation. Conversely, firm size significantly improves financial health, suggesting that larger firms possess stronger financial resilience and greater capacity to withstand adverse economic conditions. The findings support the need for sustainable capital structures and careful investment planning in capital–intensive healthcare firms. Managers should therefore approach tax optimisation as part of broader financial strategy rather than as an isolated tool for improving firm stability. Investors and regulators may also benefit from monitoring leverage and asset efficiency indicators when assessing financial risk in the sector.
5.2	 RECOMMENDATIONS
Based on the findings, the study recommends prudent debt management, whereby healthcare firms should avoid excessive reliance on debt financing as a tax optimisation strategy, given that high leverage significantly undermines financial health and heightens the risk of financial distress. Management should therefore maintain an optimal capital structure that balances the tax advantages of debt against the associated costs of financial distress. Furthermore, managers should promote efficient asset utilisation by ensuring that investments in fixed assets are supported by adequate revenue generation and operational efficiency. Capital expenditure decisions should be subjected to rigorous investment appraisal to prevent excessive capital intensity that may adversely affect financial health. In addition, corporate managers should continue to adopt legitimate tax planning strategies while recognising that tax savings alone are insufficient to enhance financial stability. Tax optimisation should therefore complement broader financial management strategies rather than serve as a substitute for them. Regulatory authorities, including the Federal Inland Revenue Service (FIRS), the Securities and Exchange Commission (SEC), and the Nigerian Exchange Group (NGX), should also strengthen oversight of firms’ leverage positions to discourage excessive debt accumulation driven primarily by tax considerations. Finally, investors should assess firms’ capital structures and the efficiency of asset utilisation alongside their tax positions when evaluating financial sustainability, as leverage and capital intensity exert more substantial influences on financial health than conventional tax planning measures.


5.3	CONTRIBUTION TO KNOWLEDGE

This study makes several important contributions to knowledge. First, it extends the corporate tax optimisation literature by examining the influence of corporate tax optimisation strategies on financial distress, rather than focusing exclusively on profitability, firm value, or tax avoidance outcomes. Furthermore, the study demonstrates that corporate tax optimisation strategies do not exert uniform effects on firms’ financial health. While accounting-based tax measures, including the effective tax rate, tax shield, and depreciation tax shield, do not significantly influence financial distress, financing- and investment-related strategies, namely thin capitalisation and capital intensity, significantly increase financial distress by reducing firms’ Altman Z-scores. In addition, the study provides robust empirical evidence from Nigeria’s listed healthcare sector, an industry that has received limited scholarly attention despite its strategic importance and distinctive exposure to macroeconomic and regulatory shocks. Methodologically, the study enhances the reliability of empirical findings through the application of fixed-effects panel regression with Driscoll–Kraay standard errors, thereby generating robust estimates that account for heteroskedasticity, serial correlation, and cross-sectional dependence in panel data. Finally, the findings reinforce the propositions of the Trade-Off Theory by demonstrating that although debt financing offers tax advantages, excessive leverage ultimately increases financial distress. The study further shows that financing and investment decisions constitute more important determinants of financial health than conventional tax planning measures, thereby refining the understanding of how corporate tax optimisation influences financial stability in emerging markets.
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