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ABSTRACT: Healthcare research often involves complex, interconnected variables that are challenging to measure 

directly. Structural Equation Modeling (SEM) provides a powerful statistical approach to analyze these relationships, 

particularly when dealing with latent variables such as patient satisfaction, quality of life, and healthcare access. SEM 

enables researchers to test theoretical models, assess direct and indirect effects, and evaluate mediating factors within 

healthcare systems. 

 

This paper explores the applications of SEM in healthcare, with a detailed example illustrating its utility in assessing 

how healthcare access, doctor-patient communication, and patient trust influence treatment adherence and health 

outcomes in chronic disease management. The study outlines the research model, measurement and structural 

components, data collection process, model estimation using SEM software, and interpretation of results. 

 

The study highlights the benefits of SEM in providing precise, comprehensive, and scalable insights, making it a 

valuable tool for researchers, policymakers, and healthcare practitioners aiming to optimize patient care and 

intervention strategies. 

 

I. INTRODUCTION 

 

Healthcare research often deals with complex, interconnected variables that are difficult to measure directly. Structural 

Equation Modeling (SEM) is particularly useful in this field because it can handle latent variables (e.g., patient 

satisfaction, quality of life), test theoretical models, and analyze direct, indirect, and mediating effects. Below, I 

elaborate on how SEM is used in healthcare with a detailed example to illustrate its application. 

 

Healthcare Applications of SEM 

1. Modeling Complex Relationships 

Healthcare outcomes are influenced by multiple, interacting factors such as patient demographics, health behaviors, and 

healthcare access. SEM allows researchers to analyze these relationships simultaneously. 

2. Measurement of Latent Constructs 

Many healthcare concepts, such as "quality of care" or "mental well-being," are latent and cannot be directly measured. 

SEM incorporates observed indicators (e.g., survey responses) to model these constructs. 

3. Policy and Intervention Assessment 

SEM can evaluate the impact of healthcare interventions or policies by modeling pathways from interventions to 

outcomes, incorporating mediators and moderators like healthcare literacy or socioeconomic status. 

 

Detailed Example: SEM in Healthcare 

Scenario: A study aims to evaluate how healthcare access, doctor-patient communication, and patient trust impact 

treatment adherence and health outcomes for individuals with chronic conditions (e.g., diabetes). 

Step 1: Formulating the Research Model 

• Research Question: How do healthcare access, doctor-patient communication, and patient trust influence 

treatment adherence and health outcomes? 

• Hypotheses: 

1. Better healthcare access leads to improved doctor-patient communication. 

2. Positive communication builds patient trust. 

3. Higher trust increases treatment adherence. 
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4. Treatment adherence directly improves health outcomes. 

5. Patient trust mediates the relationship between communication and adherence. 

 

Step 2: Measurement Model (Latent Variables) 

1. Latent Variables: 

o Healthcare Access: Measured by clinic proximity, affordability, and appointment availability. 

o Doctor-Patient Communication: Measured by patient perceptions of clarity, empathy, and active listening. 

o Patient Trust: Measured by survey items on trust in the provider’s competence and care. 

o Treatment Adherence: Measured by medication refill records, self-reports, and clinical follow-up attendance. 

o Health Outcomes: Measured by biomarkers (e.g., HbA1c levels for diabetes), self-reported health status, and 

hospitalizations. 

2. Indicators: Each latent variable is linked to observed indicators (e.g., survey questions, clinical records). 

 

Step 3: Structural Model (Causal Relationships) 

• The structural model defines causal pathways, such as: 

o Healthcare Access → Doctor-Patient Communication → Patient Trust → Treatment Adherence → Health 
Outcomes 

 

Step 4: Data Collection 

• Sample: 500 patients with diabetes from multiple clinics. 

• Data Sources: 

o Surveys for access, communication, and trust. 

o Medical records for adherence and outcomes. 

 

Step 5: Model Estimation Using SEM Software 

• Software like AMOS, Mplus, or LISREL is used to: 

o Specify relationships between variables (e.g., path diagrams). 

o Estimate parameters (regression weights, factor loadings). 

o Test for model fit (e.g., CFI > 0.90, RMSEA < 0.08). 

 

Step 6: Interpreting Results 

1. Direct Effects: 

o Healthcare Access → Doctor-Patient Communication (β = 0.35, p < 0.01) 
o Doctor-Patient Communication → Patient Trust (β = 0.50, p < 0.001) 
o Patient Trust → Treatment Adherence (β = 0.60, p < 0.001) 
2. Indirect Effects: 

o Communication indirectly impacts adherence via trust (indirect effect = 0.30). 

3. Total Effects: 

o Total effect of trust on health outcomes = 0.48 (direct + indirect). 

4. Model Fit: 

o Chi-square = 25.3 (p > 0.05), RMSEA = 0.05, CFI = 0.95 → Good fit. 
 

Step 7: Practical Implications 

• For Healthcare Providers: 

o Invest in training to improve communication skills, emphasizing empathy and clarity. 

o Prioritize trust-building strategies, such as ensuring continuity of care. 

• For Policymakers: 

o Improve healthcare access by expanding insurance coverage and reducing geographic barriers. 

• For Interventions: 

o Develop targeted programs to enhance adherence, focusing on building patient trust. 

 

 

 



© 2025 IJMRSET | Volume 8, Issue 2, February 2025|                                     DOI: 10.15680/IJMRSET.2025.0802065 

 

IJMRSET © 2025                                          |     An ISO 9001:2008 Certified Journal   |                                                            1044 

Benefits of SEM in This Context 

1. Precision: 

SEM separates measurement error from true relationships, ensuring robust findings. 

2. Comprehensive Insights: 

SEM captures direct and indirect pathways, helping to identify leverage points for intervention. 

3. Scalability: 

This approach can be adapted to other chronic conditions or healthcare settings. 

 

II. CONCLUSION 

 

This example demonstrates how SEM can model the intricate web of relationships in healthcare research, providing 

actionable insights for practitioners, policymakers, and researchers. By leveraging SEM, healthcare studies can uncover 

the underlying mechanisms that drive better outcomes, paving the way for more effective interventions and improved 

patient care. 

 

Annexure  

Path Diagram 

The path diagram visually represents the relationships between latent variables and observed indicators. Here’s a 

textual description to guide the visualization: 

1. Latent Variables (represented as ovals): 

o Healthcare Access → Indicators: proximity, affordability, appointment availability 

o Doctor-Patient Communication → Indicators: clarity, empathy, active listening 

o Patient Trust → Indicators: competence, care, reliability 

o Treatment Adherence → Indicators: medication refill records, self-reports, clinical follow-ups 

o Health Outcomes → Indicators: HbA1c levels, self-reported health, hospitalizations 

2. Causal Relationships (arrows): 

o Healthcare Access → Doctor-Patient Communication 

o Doctor-Patient Communication → Patient Trust 

o Patient Trust → Treatment Adherence 

o Treatment Adherence → Health Outcomes 

3. Covariances (double-headed arrows): 

o Covariance between Healthcare Access and Doctor-Patient Communication 

 

 
 

Here is the path diagram for the healthcare SEM model. It illustrates: 

1. Latent Variables (blue ovals): Represent abstract concepts like healthcare access and patient trust. 

2. Indicators (green rectangles): The measurable variables linked to each latent construct. 

3. Causal Paths (black arrows): Show the hypothesized relationships between latent variables. 

4. Covariances (red dashed arrows): Indicate the correlations between independent latent variables. 
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Next Steps: Specifying the Model in SEM Software 

For AMOS (Graphical Interface): 

1. Open AMOS and create a new model. 

2. Add five latent variables using ovals. 

3. Add observed indicators (rectangles) and connect them to their respective latent variables. 

4. Draw the causal paths as per the diagram (arrows between latent variables). 

5. Define the covariances using double-headed arrows. 

6. Input data and test model fit using tools like RMSEA, CFI, and chi-square. 

 

REFERENCES 

 

1. Bhale, U. A., & Bedi, H. S. (2021). Structural Equation Modelling (SEM) of Determinants of  Customer 

Engagement (CE), Satisfaction and Churn: A Case of Mobile Service Providers in India. In International 

Conference on Management and Information Systems September (Vol. 25, p. 26). 

2. Bhale, U. A., & Bedi, H. S. (2022). The Study on Customer Engagement and Satisfaction  Relationship Uni-

Dimension and Multi-Dimensional Approach With Structural Equation Modelling (SEM). BHU Management 

Review. 

3. Bhale, U., & Bedi, H. S. (2023). Sem Model Fit Indices Meaning and Acceptance of Model  Literature 

Support. Available at SSRN 4659352. 

4. Bhale, U. (2024). Handbook for Beginners on Structural Equation Model (Sem). Available at  SSRN 4787950. 

5. Bhale, A., & Bedi, H. S. (2023). Measurement model vs structural model in Structural equation model (SEM). 

6. Bhale, U. (2022, February 14). Customer Engagement, Satisfaction And Churn: A Study Of Indian Telecom Sector.  

7. https://www.researchgate.net/publication/384863518_customer_engagement_satisfaction_and_churn_a_study_of_i

ndian_telecom_sector 

8. Bhale, U. (2024). Handbook for Beginners on Structural Equation Model (Sem). SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.4787950 

9. Uday Arun Bhale, & Bedi, H. S. (2024a, January 20). Measurement Model Vs Structural Model In Structural 

Equation Model (Sem). 

https://www.researchgate.net/publication/377555474_measurement_model_vs_structural_model_in_structural_equ

ation_model_semmeasurement 

10. Uday Arun Bhale, & Bedi, H. S. (2024b, February 9). Relationship Study of Customer Engagement and 

Satisfaction. ResearchGate; unknown. 

https://www.researchgate.net/publication/378102119_Relationship_Study_of_Customer_Engagement_and_Satisfa

ction 

11. Uday Arun Bhale, & Harpreet Singh Bedi. (2023). Introduction To Sem. ResearchGate. 

https://doi.org/10.13140/RG.2.2.12139.31529 

12. Uday Bhale, & Bedi, H. S. (2023, October 17). Sem Model Fit Indices Meaning And Acceptance Literature 

Support. 

https://www.researchgate.net/publication/374777043_sem_model_fit_indices_meaning_and_acceptance_literature

_support 

13. Uday Bhale, & Harpreet Singh Bedi. (2024). Sem Model Fit Indices Meaning and Acceptance of Model Literature 

Support. Social Science Research Network. https://doi.org/10.2139/ssrn.4659352 

14. OpenAI. (2024). When to use Structural Equation Modeling (SEM): An introduction, guide,  and practical 

applications. Retrieved from ChatGPT. 

https://www.researchgate.net/publication/384863518_CUSTOMER_ENGAGEMENT_SATISFACTION_AND_CHURN_A_STUDY_OF_INDIAN_TELECOM_SECTOR
https://www.researchgate.net/publication/384863518_CUSTOMER_ENGAGEMENT_SATISFACTION_AND_CHURN_A_STUDY_OF_INDIAN_TELECOM_SECTOR
https://doi.org/10.2139/ssrn.4787950
https://www.researchgate.net/publication/377555474_MEASUREMENT_MODEL_VS_STRUCTURAL_MODEL_IN_STRUCTURAL_EQUATION_MODEL_SEMMeasurement
https://www.researchgate.net/publication/377555474_MEASUREMENT_MODEL_VS_STRUCTURAL_MODEL_IN_STRUCTURAL_EQUATION_MODEL_SEMMeasurement
https://www.researchgate.net/publication/378102119_Relationship_Study_of_Customer_Engagement_and_Satisfaction
https://www.researchgate.net/publication/378102119_Relationship_Study_of_Customer_Engagement_and_Satisfaction
https://doi.org/10.13140/RG.2.2.12139.31529
https://www.researchgate.net/publication/374777043_SEM_MODEL_FIT_INDICES_MEANING_AND_ACCEPTANCE_LITERATURE_SUPPORT
https://www.researchgate.net/publication/374777043_SEM_MODEL_FIT_INDICES_MEANING_AND_ACCEPTANCE_LITERATURE_SUPPORT
https://doi.org/10.2139/ssrn.4659352


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                     

 

 

 

 

INTERNATIONAL JOURNAL OF 

MULTIDISCIPLINARY RESEARCH 
IN SCIENCE, ENGINEERING AND TECHNOLOGY 

 
 
 

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com | 

www.ijmrset.com 

mailto:ijmrset@gmail.com
http://www.ijmrset.com/

	Structural Equation Modeling (SEM) in Healthcare
	I. INTRODUCTION
	Healthcare Applications of SEM
	Detailed Example: SEM in Healthcare

	Step 1: Formulating the Research Model
	Step 2: Measurement Model (Latent Variables)
	Step 3: Structural Model (Causal Relationships)
	Step 4: Data Collection
	Step 5: Model Estimation Using SEM Software
	Step 6: Interpreting Results
	Step 7: Practical Implications
	Benefits of SEM in This Context
	II. CONCLUSION
	Annexure
	Path Diagram
	Next Steps: Specifying the Model in SEM Software
	For AMOS (Graphical Interface):


