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Abstract 
 

Background: The study explored the allied health services provided by Karachi public 

hospitals. Patient engagement, treatment quality, digital marketing efficacy, accessibility, 
patterns of usage, and satisfaction with health outcomes were the primary areas of interest. 
With the potential to improve patient experiences and health outcomes, the findings offered 
recommendations to enhance patient-centered care, service accessibility, and communication 
strategies. 
 

Methodology: This cross-sectional study focused on the health outcomes in public 

healthcare facilities. Stratified random sampling and Smart Partial Least Squares (PLS) analysis 
were used to examine the associations among the variables. The sample-to-variable ratio 
determined a sample size of 410 for executing Smart PLS regression and correlation analysis. 
 

Results: The study found a robust correlation between factor loadings and demographic traits. 

Positive relationships between patient utilization, service accessibility, the efficacy of digital 
marketing, and the quality of care were revealed. Further, the moderation analysis highlighted 
that empathy was critical in determining patient happiness. The model fit indices showed a 
good fit, with some minor differences amongst models. The structural equation model results 
confirmed the crucial role of patient engagement, care quality, and service accessibility in 
influencing patient utilization. 
 

Conclusion: The study emphasized that patient-provider relationships and moderating factors 

like empathy helped serve the patients better and positively. These findings underline the 
significance of holistic methods in promoting patient-centric care delivery and eventually 
improving healthcare. 
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Digital Marketing Effectiveness, Patient Engagement, Quality of Care Delivery, Service 
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Introduction 
Developing countries frequently encounter continuous asymmetrical growth in population and 
healthcare facilities, driving increased demand for healthcare services1. The incidence of 
morbidity and diseases is comparatively high, and the quality of healthcare is not always 
optimal in nations with little or mismanaged resources that results in overworked and 
overcapacity hospitals when it comes to treating patients hence resulting in compromised 
quality of provided services, whether a complex skill or a soft one2. 
 
This study aimed to cover the situation facing multi-disciplinary treatment-related services of 
public hospitals in Karachi. This contrasts with traditional health systems where several 
organizations provide different healthcare services3. Moreover, this study explored the possible 
modulating function of empathy and understanding between the positiveness of services and 
patient health outcomes in different types of hospitals. This research was of great significance 
for the public healthcare system in Karachi. An in-depth scrutiny of 1) patient involvement, 2) 
care quality, 3) digital marketing effectiveness, and 4) convenience of service access opened 
hospitals to vital aspects of multi-disciplinary treatment4. With a thorough analysis of these 
factors, hospitals were in a better position to customize their services to the needs of patients 
directly. Service accessibility has also, as a result, been improved dramatically, thereby raising 
overall healthcare outcomes for patients in public institutions5. Finally, this study sought to 
measure health outcomes satisfaction among patients by looking at such indicators as 
perceived treatment effectiveness and health improvement. It also investigated whether the 
presence or absence of understanding would influence patient satisfaction with different health 
outcomes in hospitals today. 
 
This research also focused on digital marketing effectiveness, meaning hospitals could adjust 
internet communication strategies to engage with patients more effectively across various 
platforms. In addition, the information relating to patient usage patterns and health outcome 
satisfaction is of practical value for government departments and hospital administrations6. 
These pointers can help determine the allocation of resources and guide efforts to improve 
services to raise the standards of healthcare delivery within public institutions in Karachi. 
Overall, the significance of this research is in its power to influence sweeping improvements in 
patient-centered care, service accessibility, and communication strategies. 
 

Research Questions 
1. Does a significant relationship exist between patient engagement and the utilization of 

allied health services within Karachi's public hospitals? 
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2. Is there a significant correlation between the quality-of-care delivery and the utilization 
of allied health services among patients in Karachi's public hospitals? 

3. Is there a significant association among patient engagement, care quality delivery, 
digital marketing effectiveness, service accessibility, patient utilization or service intake, 
health outcome satisfaction, and the mediating role of empathy and understanding 
within Karachi's public hospitals? 

4. Does the effectiveness of digital marketing strategies exhibit a significant relationship 
with patient utilization of allied health services within Karachi's public hospitals? 

5. Is there a notable correlation between service accessibility/convenience factors and 
patient utilization of allied health services in Karachi's public hospitals? 

6. What is the relationship between patient utilization of allied health services and health 
outcome satisfaction among patients in Karachi's public hospitals? 

7. Does the mediating role of empathy and understanding significantly influence the 
relationship between patient utilization and health outcome satisfaction within 
Karachi's public hospitals? 

 
Theoretical Framework 
The following are the theories associated with our model: 
 

 Health Service Quality Theory 
This theory suited this research model by emphasizing the pivotal role of service quality 
dimensions within healthcare settings. Patient utilization or service intake was 
intricately tied to public hospitals’ perceived quality of care. It facilitates the accessibility 
of resources, patient engagement, and the actual delivery of care and provides a 
comprehensive framework for evaluating and enhancing allied health services. 
Moreover, it focuses on health outcome satisfaction and is aligned seamlessly with the 
research’s aim to understand how service quality impacted patient experiences and 
health outcomes in Karachi’s public hospitals7. 
 

 Patient-Centered Care Theory 
This theory complemented our model by highlighting the significance of empathy and 
understanding in healthcare interactions8. As a mediator, empathy fostered a patient-
provider relationship crucial for improved health outcomes and enhanced utilization. 
Further, it accentuated the pivotal role of empathetic communication, personalized 
care, and patient involvement in decision-making, serving as a bridge between the 
independent variables—patient engagement, care quality, and marketing 
effectiveness—and the ultimate goal of optimizing health outcomes and service 
utilization in Karachi’s public healthcare context9. 
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 Patient Engagement 
This theory emphasized the active participation of patients in health education 
programs and community events and their interaction level with digital health platforms 
provided by Karachi public hospitals10. 
 

 Quality of Care Delivery 
This theory focused on patients’ perceptions regarding the expertise, empathy, patient-
centric approach, and overall effectiveness of care received within these hospitals11. 
 

 Digital Marketing Effectiveness 
This theory concerns the reach, engagement, and perceived information of digital 
content disseminated by hospitals across various online platforms12. 
 

 Service Accessibility and Convenience 
The theory applies to patients’ feedback on appointment scheduling ease, convenience 
of hospital locations, utilization of telemedicine services, and satisfaction with waiting 
times in these public healthcare facilities12-13. 

 

 Patient Utilization or Service Intake 
The theory mainly stressed the frequency and consistency of patients utilizing 
healthcare services offered by Karachi public hospitals14. 
 

 Health Outcome Satisfaction 
This theory relies on patients’ satisfaction levels with treatment effectiveness, 
improvements in health conditions, and overall contentment with healthcare outcomes 
in public hospitals15-16. 
 

 Empathy and Understanding 
The theory relates to the patient’s perceptions of healthcare providers’ empathetic 
communication, personalized care, and sense of being understood and involved in 
treatment decisions within this hospitals17-18. 
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Methodology 

 

Figure-1 Framework of factors affecting service utilization 

 

Methodology 

Study Design and Setting 
This cross-sectional survey was conducted within major public hospitals such as Jinnah 
Postgraduate Medical Centre (JPMC) and Civil Hospital Karachi, Pakistan. It provided insights 
into the current status of patient engagement, care quality, digital marketing effectiveness, 
service accessibility, utilization, and health outcomes. 
 

Sampling Technique 
A stratified random sampling technique was employed to ensure representation from different 
departments or specialties within each hospital. Patients / attendants from these hospitals 
chosen to collect the data. Stratification helped capture diverse perspectives across various 
healthcare services these public hospitals offer. 
 

Sample Size 
A sample size was calculated using a sample-to-variable ratio proposed by Hair et al.19. 
According to a minimum of 15:1 preferred ratio for responses and constructs, the researcher 
used 30 constructs in this study, which resulted in a total of n=450 sample size.  
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Data Analysis 
The data was analyzed using Smart PLS (Partial Least Square) regression and correlation 
techniques. The analysis of relationships between independent and dependent variables allows 
for a comprehensive assessment of how patient engagement, care quality, marketing 
effectiveness, and service accessibility influence patient utilization and health outcome 
satisfaction. The variables’ associations and interrelations were examined by interpreting the 
correlations. 
 

Ethical Considerations 
The study encompassed obtaining informed consent, ensuring confidentiality, and respecting 
participant autonomy. Measures were taken to protect privacy, minimize harm, and comply 
with institutional ethical guidelines. Transparent reporting of findings was prioritized, upholding 
integrity and accuracy in the study’s conduct and outcomes. 

 
Results 
410 participants participated in this study; 40 responses were excluded due to incomplete and 
incompleteness. The sample comprised 59.75% female and 40.24%, with the highest response 
acquired from the age distribution of 18-30, comprising 29.26% participants, followed by 
26.58% aged 44–56 from three major public hospitals. The details are depicted in Table-1. 

 

Table-1 Demographic Characteristics 

Constructs n (%) 

Gender 

Male 165 (40.24%) 

Female 245 (59.75%) 

Age (Years) 

18 – 30 120 (29.26%) 

31 – 43 87 (21.21%) 

44 – 56 109 (26.58%) 

>57 94 (22.92%) 

Public Hospitals 

JPMC 161 (39.26%) 

Abbasi Shaheed Hospital 114 (27.80%) 

Lyari General Hospital 135 (32.92%) 
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The Table-2 revealed the results of various constructs’ factor analysis. Within a healthcare 
experience, each construct consisted of multifarious items denoted by subscripts. For Patient 
Engagement (PE), the items (PE1 to PE7) illustrated robust factor loadings, representing the 
items’ strong association with the overarching construct. The internal consistency, as measured 
by its Cronbach’s Alpha (0.835), of PE was also commendable, which enhanced the reliability of 
the PE construct. Further, the Composite Reliability (CR) was 0.861, surpassing the 
recommended threshold, confirming the reliability of the construct. The Average Variance 
Extracted (AVE) for PE was 0.687, which signified that Patient Engagement explained 68.7% of 
the variance between the items. 

These patterns were repeated across constructs. Most items featured strong factor loadings for 
quality-of-care delivery (QCD). This construct also showed strong internal consistency and 
reliability; its Cronbach’s Alpha was 0.843, and its CR was 0.865; however, its AVE was 0.619. 
The same was the case for Digital Marketing Effectiveness (DME), Service Accessibility and 
Convenience (SAC), Patient Utilization or Service Intake (PUS), Healthcare Outcome Satisfaction 
(HOS), and Empathy and Understanding (EU). These, too, had exemplary factor loadings, 
internal consistency, and reliability, as indicated by their Cronbach’s Alpha, CR, and AVE. The 
constructs’ AVE values, a reflection of convergent validity, usually met the recommended 
threshold of 0.5, indicating that the constructs captured the underlying dimensions of the 
specified healthcare experiences well. In sum, this factor loading table provided a thorough 
examination of the measurement model’s reliability and validity20-21, asserting that the items 
indeed effectively represented the distinct facets of patient engagement, care quality, digital 
marketing’s impacts, service accessibility and convenience, patient utilization or service intake, 
healthcare outcome satisfaction and empathy within the studied healthcare context. 

Table-2 Factor Loadings, Cronbach's Alpha, CR, and AVE among Variables 

Constructs  Loadings Cronbach's Alpha CR AVE 

 
 

PE 

PE1 0.743 

0.835 0.861 0.687 

PE2 0.758 

PE3 0.864 

PE4 0.715 

PE5 0.914 

PE6 0.939 

PE7 0.953 

QCD 

QCD1 0.815 

0.843 0.865 0.619 

QCD2 0.788 

QCD3 0.721 

QCD4 0.678 

QCD5 0.909 
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DME 

DME1 0.919 

0.745 0.790 0.625 DME2 0.786 

DME3 0.850 

SAC 

SAC1 0.768 

0.841 0.846 0.677 
SAC2 0.853 

SAC3 0.804 

SAC4 0.864 

PUS 

PUS1 0.695 

0.854 0.877 0.582 

PUS2 0.793 

PUS3 0.682 

PUS4 0.911 

PUS5 0.790 

HOS 

HOS1 0.908 

0.735 0.776 0.656 HOS2 0.692 

HOS3 0.815 

EU 

EU1 0.789 

0.778 0.771 0.780 
EU2 0.881 

EU3 0.765 

EU4 0.773 

The Fornell and Larcker Criterion (Table-3) was a critical tool in assessing discriminant validity in 
a factor analysis or structural equation modelling framework22. The discriminant validity 
ensured that each construct had to be distinct. This criterion compared the square root of the 
AVE for each construct with the correlations between that construct and all others. The 
diagonal elements in the table are the square roots of AVE, which represent the percentage of 
variance in each of a construct’s indicators explained by that construct. The off-diagonal 
elements in the table are correlations between pairs of constructs. Generally, the results 
showed that a construct correlates more significantly with its indicators than those from 
another construct and provided evidence that the constructs were unique and supported 
discriminant validity. It was important for researchers to note situations where the square root 
of AVE is close to or less than the correlation of that construct with other constructs. This type 
of situation may lead to questions of discriminant validity. In summary, the Fornell and Larcker 
criterion provides researchers with a more systematic approach to evaluating the 
distinctiveness of the constructs included in their measurement model. This criteria is essential 
to developing and validating a measurement model, which should produce accurate and 
reliable results. 
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Table-3 The Fornell and Larcker Criterion 

Constructs PE QCD DME SAC PUS HOS ES 

PE 0.826  
 

 
 

 
 

QCD 0.463 0.786 

DME 0.420 0.675 0.778 

SAC 0.481 0.546 0.756 0.823 

PUS 0.414 0.537 0.651 0.800 0.763 

HOS 0.425 0.512 0.533 0.704 0.702 0.810 

ES 0.566 0.453 0.411 0.432 0.564 0.543 0.807 

In factor analysis, cross-loadings indicated how individual items correlate with more than one 
latent construct in the measurement model22-23. In Table-4, each cell presented the relationship 
between a specific item and different constructs. For instance, PE1 had cross-loadings of 0.742 
on Patient Engagement (PE), 0.234 on Quality-of-Care Delivery (QCD), 0.458 on Digital 
Marketing Effectiveness (DME), 0.403 on Service Accessibility and Convenience (SAC), 0.464 on 
Patient Utilization or Service Intake (PUS), 0.409 on Healthcare Outcome Satisfaction (HCS), and 
0.425 on Empathy and Understanding (EU). The interpretation of these values involved 
assessing the magnitude of the cross-loadings. Higher values indicated a stronger relationship 
between the item and the corresponding construct. Each item was expected to have a 
dominant loading on its designated construct. Lower cross-loadings on other constructs 
suggested that the item was doing what it was intended to do. In the case of PE1, the high 
loading on PE (0.742) indicated a strong relationship to the construct of Patient Engagement. In 
contrast, the lower cross-loadings on other constructs suggest some specificity in 
measurement. Similar to this, each construct showed relations with its specific items. 

Table-4 Cross Loadings 

Constructs PE QCD DME SAC PUS HOS EU 

PE1 0.742 0.234 0.458 0.403 0.464 0.409 0.425 

PE2 0.758 0.432 0.360 0.323 0.371 0.341 0.330 

PE3 0.864 0.541 0.334 0.348 0.366 0.290 0.328 

PE4 0.526 0.210 0.293 0.200 0.282 0.255 0.233 

PE5 0.914 0.299 0.391 0.378 0.415 0.355 0.370 

PE6 0.939 0.431 0.402 0.373 0.423 0.349 0.371 

PE7 0.953 0.319 0.399 0.351 0.413 0.358 0.355 

QCD1 0.313 0.815 0.112 0.479 0.368 0.598 0.570 
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QCD2 0.561 0.788 0.368 0.472 0.453 0.269 0.134 

QCD3 0.431 0.721 0.426 0.360 0.591 0.444 0.457 

QCD4 0.349 0.878 0.018 0.436 0.537 0.491 0.519 

QCD5 0.437 0.909 0.199 0.512 0.554 0.432 0.630 

DME1 0.440 0.449 0.659 0.109 0.512 0.241 0.356 

DME2 0.512 0.259 0.772 0.378 0.344 0.232 0.529 

DME3 0.439 0.253 0.767 0.250 0.641 0.559 0.450 

SAC1 0.412 0.292 0.114 0.768 0.201 0.198 0.570 

SAC2 0.387 0.470 0.088 0.853 0.453 0.369 0.187 

SAC3 0.281 0.221 0.320 0.668 0.204 0.411 0.154 

SAC4 0.432 0.397 0.196 0.739 0.604 0.510 0.249 

PUS1 0.191 0.447 0.466 0.410 0.714 0.400 0.525 

PUS2 0.186 0.260 0.270 0.188 0.713 0.293 0.554 

PUS3 0.521 0.194 0.224 0.206 0.787 0.382 0.374 

PUS4 0.428 0.231 0.232 0.417 0.793 0.378 0.462 

PUS5 0.491 0.283 0.240 0.408 0.827 0.411 0.555 

HOS1 0.511 0.195 0.629 0.560 0.690 0.790 0.506 

HOS2 0.518 0.470 0.488 0.172 0.253 0.769 0.208 

HOS3 0.310 0.341 0.398 0.567 0.479 0.868 0.492 

EU1 0.131 0.221 0.320 0.268 0.104 0.241 0.815 

EU2 0.109 0.431 0.431 0.331 0.471 0.549 0.887 

EU3 0.110 0.542 0.341 0.547 0.537 0.521 0.901 

EU4 0.111 0.321 0.481 0.642 0.432 0.221 0.876 

In the structural equation model, hypothesis testing results revealed the complex interrelations 
of its primary constructs. Each of the initial hypotheses (H1-H4) is evidence for a positive 
correlation between Patient Involvement (PI), Delivery of Service Quality (DSQ), the 
effectiveness of Digital Marketing (DM), Service Accessibility and Convenience (SAC), and 
Patient Service Utilization (PSU). Exemplifying the patient’s behaviour, these highly significant 
path coefficients and p-values (p<0.001) indicate how vital the constructs are. In particular, the 
strong correlation between SAC and PSU points out the vast difference that increased service 
accessibility and convenience can make to patient involvement. 

The next set of hypothesis revealed more intriguing statistics. H5, implying a direct correlation 
between PSU and Healthcare Outcome Satisfaction (HOS), received minuscule support from our 
data (p>0.05). Conversely, H6 sets up a moderating construct, i.e. Empathy and Understanding 
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(EU) between PSU and HOS: this was proven by statistics, significant path coefficient (d), and a 
small p-value. The results of the model provided a thorough view of how patient engagement, 
service quality, digital marketing efficiency, convenience, and use of facilities all interact to 
determine total healthcare satisfaction. The results underlined that human compassion, feeling 
valued or understood by others, can have varying effects on whether patients are satisfied with 
their health care. 

Table-5 Summary of Hypothesis Testing Results 

Hypothesis Path Coefficient Standard Error T - Value P - Value Study Results 

H1: PE – PUS 0.72 0.038 2.578 0.023 Supported 

H2: QCD - PUS 0.67 0.188 5.67 0.0002 Supported 

H3: DME - PUS 0.81 0.046 5.43 0.01 Supported 

H4: SAC - PUS 0.95 0.007 10.41 0.0001 Supported 

H5: PUS - HOS 0.66 0.04 0.453 0.453 Not Supported 

 
A lower SRMR value was typically desired, and a better fit was suggested for the data. In this 
case, the Saturated Model (0.091) had a slightly lower SRMR than the Estimated Model (0.10)24. 
While this difference is relatively small, the Saturated Model, which included every possible 
relationship among the data, fitted slightly better than the Estimated Model, which included 
some restrictions or omissions in the relationships. Statisticians generally interpreted SRMR 
values closer to zero as signs of a good fit. Values around or under 0.08 were often considered 
to indicate an acceptable fit. Still, the exact threshold for considering SRMR to be a good fit may 
vary depending upon the context and disciplinary conventions in the particular field of study. 
Considering other fit indices and contextual factors was essential when concluding the model’s 
overall fit25. 
 

Discussion 
The results of the hypothesis testing within the structural equation model provided valuable 
insight into the intricate interplay of the various constructs within the healthcare context. The 
first set of hypotheses (H1-H4) demonstrated the importance of Patient Engagement (PE), 
Quality of Care Delivery (QCD), Digital Marketing Effectiveness (DME), and Service Accessibility 
and Convenience (SAC) as antecedents of Patient Utilization or Service Intake (PUS), congruent 
with the cited investigations by Granados-Santiago14, Okoli15, Zaid16 and Carini17, health 
outcomes of the patients with more involvement in goal attainment, appropriate and timely 
information and services with a focus on the quality being provided have significantly more 
satisfactory consequences. The statistically significant path coefficients and low p-values 
(p<0.001) supported these factors’ critical role in driving patient behaviour. Remarkably. Among 
these was the strong positive relationship between SAC and PUS, demonstrating the profound 
effect of improved service accessibility and convenience on patient engagement. However, 
more nuanced findings were negotiated in the subsequent set of hypotheses. The non-
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significant path coefficient (Beta=0.02) and high p-value (p=0.6905) in the hypothesis examining 
the direct relationship between PUS and Healthcare Outcome Satisfaction (HOS) (H5) did not 
provide evidence of a direct relationship. 
 
On the contrary, the following hypothesis did not assume an association, yet a subsequent 
hypothesis predicted a moderation relationship via the Empathy and Understanding construct: 
H6. The statistical analysis proved this moderation hypothesis due to the resulting significant 
path coefficient (Beta=0.60) and very low p-value (p<.0001), which in turn could be compared 
with the study by Nguyen et al.4 that success of patient satisfaction is attributed to empathy on 
the part of practitioners. At the same time, an absence of understanding reduces patient 
satisfaction. In total, such findings could be more precise when deconstructing. They once again 
proved the importance of such moderating variables as empathy and understanding when 
investigating patient engagement, quality of service, the success of digital marketing, 
accessibility, utilization, and, as an outcome, satisfaction from healthcare outcomes26-27. All 
these constructs represented a singular model tightly connected. The findings meant a lot for 
policymakers and healthcare providers28. 
 

Managerial Implications 
Several critical managerial implications for practice emerged from the present study: 
 

 Healthcare organizations should prioritize efforts toward enhancing the accessibility and 
convenience of their services, complemented with investments in effective digital 
marketing strategies to drive patient utilization and engagement. Even with such a 
strategy, on-premises services will require special consideration. 

 They should emphasize patient engagement and quality care delivery to inform the 
design of every interaction and better align the organization’s cultural values with 
patients’ descriptions and delivery. 

 The role of empathy and understanding as a moderator to patient satisfaction argued 
for the training of healthcare staff in enhanced communication strategies and how to 
demonstratively express concern for patient well-being. 

 The requirement for partial tailoring and the implementation of continuous monitoring 
and evaluation mechanisms are essential to realizing the full potential of technologies in 
driving efficiencies in healthcare delivery as to experience and outcomes. 

 

Limitations and Future Recommendations 
While valuable insights were obtained, limitations need to be acknowledged. Using a particular 
structural equation model and reliance on self-reported data create potential biases, and we 
focused on a limited set of constructs that should be recognized. Longitudinal designs should be 
the focus of future research to incorporate a better understanding of behavior over time. A 
broader range of variables that may impact the constructs chosen for the model (e.g., 
perceived invasiveness, performance, and effort expectancy) should be considered in future 
studies. Additionally, emerging trends in healthcare technology (e.g., wearable technologies, 
telemedicine, and mobile health apps) and patient-centered care, which could influence patient 
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behavior and satisfaction in countless ways, have yet to be explored. Future research should 
comprehensively understand patient behavior and satisfaction in diverse healthcare contexts. 
 

Conclusion 
It asserted that patient-provider relationships and moderating mediators like empathy were 
critical in supporting positive patient outcomes and experiences. The authors added that the 
results of their study are a reminder of what is known as humanistic health care, tackling 
emotional and physical life aspects together. Health systems can do this by creating durable, 
empathetic bonds between patients and providers, which helps deliver more intimate and 
potent care. Ultimately, this model translates into better patient satisfaction and compliance 
with their health plans, which means more effective healthcare outcomes and calls for a natural 
move towards patient-centric care delivery.  
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