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Abstract
Aims: The optimization of services like online registration and virtual consultations is also hampered by low levels of digital literacy. The purpose of this study was to investigate how digital literacy affects community health centers' ability to provide quality medical care. Instrument & Methods: This kind of research is both quantitative and explanatory. Purposive sampling procedures are used at the Community Health Center, whereas proportionate random sampling techniques are used at the research location to determine the number of respondents at each Community Health Center. There are 224 samples. A questionnaire was used to gather data, which was then given to Kendari City health center officers. Finddings: The effectiveness of health care is positively and significantly impacted by digital literacy, with a p-value of 0.000 <0.05 and an original sample value of 0.836. Community health center policies have a positive and significant impact on digital literacy with an original sample value of 0.366 and a p-value of 0.011 <0.05, while digital infrastructure has a positive and significant impact with an original sample value of 0.422 and a p-value of 0.016 <0.05 Conclusion: Officers at the Community Health Center must be well-versed in digital literacy in order to provide efficient digital health services. In order for Community Health Center officers to have good digital health literacy, there needs to be support from Community Health Center policies and adequate digital infrastructure.
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Introduction
The advancement of digital technology has significantly changed a number of industries, including health (1–3). In Indonesia, Community Health Centers are the spearhead of primary health services (4) required to adapt to digital-based systems to facilitate health services (5), such as the Community Health Center Management Information System (SIMPUS) (6), telemedicine applications  (7), and electronic medical records (8). However, the effectiveness of this technology's implementation depends heavily on the digital literacy of healthcare workers and the public. Literacy of digital encompasses not just the capacity to handle gadgets technically, but also knowledge of digital ethics, data security, and the important use of health information (9).

According to data from the Indonesian Ministry of Health (2022), which indicates that the degree of digital technology use in primary health care institutions still varies, health center services in Indonesia have not fully implemented digital information system technology for the operational management needs of health services (10). This state indicates a deficiency in health workers' digital literacy, human resource competency, and technical infrastructure readiness. When it comes to the digital transformation of its healthcare services, Kendari City, the capital of Southeast Sulawesi Province, faces comparable difficulties. A population of about hundreds of millions individuals with a variety of demographic and geographic features is served by 15 community health clinics, according to data from the Kendari City Health Office (2023) (11). The Community Health Center Information System and other digital-based health applications have started to develop digital infrastructure, but given the disparities in digital literacy among medical professionals and administrative staff, its efficacy is still in doubt.

Although the government is actively encouraging the digitalization of Community Health Centers through policies such as digital health transformation  (12), The reality on the ground shows that a digital literacy gap persists. Preliminary surveys at several community health centers revealed that some staff had difficulty using SIMPUS, inputting data accurately, or utilizing analytical features for decision-making. On the other hand, low digital literacy among the public also hinders the optimization of services such as online registration or virtual consultations. As a result, service processes become less efficient, data duplication occurs, and disparities in healthcare access between urban and rural areas arise.

This research is important to analyze the extent to which digital literacy influences the effectiveness of health services at Community Health Centers. Previous studies (13,14) shows that digital literacy of health workers is correlated with technology adoption, but there is no research that proves a causal relationship between digital literacy and specific service quality indicators at Community Health Centers (e.g.: waiting time, accuracy of medical records). Digital literacy includes technical skills, ethics, and data security, but research at the Community Health Center (15) only measure basic skills without exploring the impact of each dimension on service quality. Although digital literacy is important, research (16) ignoring infrastructure factors (internet connectivity, device availability) that may influence the digital literacy of Community Health Center officers.

Instruments and Methods
Study Design
This research was conducted from August to November 2025. This type of research is quantitative and using explanatory research, which attempts to explain existing phenomena. Explanatory research Research that is designed to clarify the position of variables being studied and indicate the nature of the relationships between them (17). The research method employed are the analytic survey. Analytical survey studies could not only detect if a factor had been involved in an event, but to what degree through correlation studies (18). The variables and indicators studied are presented in the research model as follows:
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Figure 1. Research Model

Sample
The method of sampling/respondents at the research location used proportional random sampling techniques to determine the number of respondents at each Community Health Center, while at the Community Health Center, purposive sampling techniques were used. The number of samples was 224 people from the 504 existing population of Health Center employees in Kendari City.

Research tools
The questionnaire was utilized to collect data and distributed to health center officers in Kendari City. To ensure the quality of the data obtained, validity and reliability tests were conducted on the questionnaires used. 

Instrument Validity and Reliability Test
The research instrument was tested to ensure the validity and reliability of the questionnaire. The testing was conducted using SmartPLS 3.0 software using the Partial Least Squares Structural Equation Modeling (PLS-SEM) approach. The PLS-SEM method was chosen for its ability to analyze complex relationships between variables and its flexibility with data distribution assumptions. 

a. Validity Test
Instrument validity is tested through two aspects: convergent validity and discriminant validity. Convergent validity is measured using the outer loading value and Average Variance Extracted (AVE). Each indicator must have an outer loading value ≥ 0.70 to be considered valid (19). Furthermore, the AVE value for each latent variable must be ≥ 0.50, indicating that the variable is able to explain more than half of the variance in its indicators. In addition, the AVE value of each latent variable must be ≥ 0.50, which indicates that the variable is able to explain more than half of the variance of its indicators  (20).

b. Reliability Test
Instrument reliability was tested using Cronbach's Alpha and Composite Reliability (CR). Cronbach's Alpha and CR values ​​must be ≥ 0.70 to indicate good internal consistency (19,21–23). Composite Reliability is considered superior because it takes into account the different weights of each indicator in measuring the latent variable. If there are indicators that do not meet the validity or reliability criteria, these indicators will be eliminated from the model and retested until all criteria are met.

Data collection
Data collection utilized various methods to obtain comprehensive information on healthcare workers' digital literacy, policies, and supporting infrastructure. Data were collected using questionnaires distributed to community health center staff in Kendari City. Secondary data were also obtained from administrative records at the community health centers. The data collection process was conducted with the consent of the participants, and confidentiality was guaranteed to maintain the validity of the data obtained.

Satistic analysis
The inferential analysis that is employed to test the hypothesis in this research is Structural Equation Modeling (SEM) with PLS (Partial Least Square) method. Evidence of estimation of indicators and constructs is identified by applying tests for validity and reliability (24,25).  The research involved two testing phases: outer model testing and subsequent inner model testing. The outer model test assessed the validity and reliability of the study's data. Convergent validity was evaluated using the Average Variance Extracted (AVE) value, outer loading values, or a combination of both. Once all variables and indicators satisfied the minimum test requirements, the inner model was tested. The inner model test examined the relationships among latent variables. Hypothesis testing involves testing the P-value, T-statistic, and original sample. Next, a model fit test (Goodness of Fit) is carried out, which is a series of statistical tests used to evaluate how well the proposed statistical model fits the observation data. The model fit test uses the Standardized Root Mean Square Residual (SRMR) value. SRMR is a tool to measure model fit (model suitability), the d_ULS and d_G values with Goodness Of Fit criteria, to validate the overall model, Goodness of fit is used for evaluating measurement models and structural models, simple measurements for model prediction and the Normed Fit Index (NFI) value. The SRMR value accepted as a fit model is with a value <0.1, the Exact fit criteria d_ULS and d_G values <95%. and NFI values close to 1 indicate good model suitability (26).

Findings
The results of data analysis were conducted on 224 respondents. The distribution of respondents based on gender was 133 (59,38%) female respondents, 91 (40,62%) male respondents.

Outer Model
Validity Test
The validity test results are presented in the following figure:
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Figure 2. Outer Loading Indicator Value

The image above illustrates how each indicator's outer loading value was determined based on data analysis. Since every indicator's outer loading value was higher than 0.7, they were all deemed legitimate.

Reliability Test
Next, a reliability test was carried out using Cronbach's alpha and composite reliability values, the results of which are presented in the following table:

Table 1. Reliability Test Results with Cronbach's Alpha and Composite Reliability Values
	Variables
	Cronbach's alpha
	rho_A
	Composite reliability
	Average Variance Extracted (AVE)
	Information

	Digital Infrastructure (Z2)
	0.934
	0.935
	0.958
	0.883
	Reliable

	Digital Literacy (X)
	0.938
	0.940
	0.955
	0.843
	Reliable

	Health Center Policy (Z1)
	0.870
	0.878
	0.920
	0.793
	Reliable

	Health Service Effectiveness (Y)
	0.950
	0.951
	0.964
	0.870
	Reliable


The table above shows that all dimensions and variables studied have Cronbach's alpha and composite reliability values of more than 0.7, so they are declared reliable.


Inner Model Test
The original sample value, T-statistic, and P-value were all tested as part of the hypothesis test in the inner model test. The following table displays the test results:

Table 2. Original Sample Value, T-Statistic and P-Value
	Influence between Variables
	Original sample (O)
	Sample mean (M)
	Standard deviation (STDEV)
	T Statistics (|O/STDEV|)
	P-values

	Digital Infrastructure (Z2) -> Digital Literacy (X)
	0.422
	0.438
	0.175
	2.417
	0.016

	Digital Literacy (X) -> Health Service Effectiveness (Y)
	0.836
	0.836
	0.032
	25.719
	0.000

	Health Center Policy (Z1) -> Digital Literacy (X)
	0.366
	0.359
	0.143
	2.557
	0.011


The table indicates a positive and statistically significant relationship between variables. This is supported by a positive original sample value and a p-value below 0.05. Specifically, digital literacy demonstrates a positive and significant impact on the effectiveness of health services. The original sample value is 0.836, and the p-value is 0.000, which is less than 0.05. Health center policies have a positive and significant impact on digital literacy with an original sample value of 0.366 and a p-value of 0.011 which is less than 0.05, while digital infrastructure has a positive and significant impact with an original sample value of 0.422 and a p-value of 0.016 which is less than 0.05.

Fit Model Test
The results of the model fit analysis show. The obtained SRMR value was 0.062 <0.1. This number shows that the model is appropriate or well-fitting. The model has a satisfactory fit for the Exact fit requirement, with d_ULS and d_G values of 39.8% <95%. Additionally, an excellent model fit is indicated by the NFI value of 0.847, which is close to 1.

Discussion
In the health context, digital literacy of health workers includes technical skills (such as operating health applications, e-medical records, telemedicine), critical understanding (assessing the credibility of digital health information), digital security and ethics (protection of patient data, privacy, cybersecurity), and digital collaboration (use of communication platforms for health teamwork).

Digital literacy of health workers plays a role in the effectiveness of health services at Community Health Centers. These results are in line with research conducted by Predrag Bejaković and Željko Mrnjavac which states that increasing health literacy will contribute to the provision of superior health services and ultimately to the overall well-being of society (27). The findings of this study are also consistent with research by Kruse et al. (2016), which demonstrates that when service providers have sufficient digital literacy, the use of digital technology in health services can boost service efficacy by up to 35%. On the other hand, insufficient digital literacy can seriously hinder the uptake of health technology and even lower the standard of care (28).

This digital literacy role model must be supported by community health center policies related to digital health implementation and the availability of adequate digital infrastructure. Improving the digital literacy of community health center staff requires support from community health center policies.

The policy includes providing digital training for Community Health Center officers, building an adaptive mindset through mentoring and incentives for officers who actively adopt technology, and issuing standard operating procedures related to the use of technology. This outcome is consistent with study by Iniobong Ekong et al. (2025), which claims that frontline healthcare personnel' digital readiness can be significantly increased by systematic digital literacy training based on a competence framework and contextual design. These kinds of actions are essential for long-term digital transformation in healthcare systems (29). In addition to policies, Community Health Centers (Puskesmas) also need to provide digital infrastructure support. Local governments must ensure adequate equipment and internet connections, as well as the existence of supporting systems, particularly software that supports digital technology operations in Health Centers.

[bookmark: _GoBack]Most community health center staff have low to moderate levels of digital literacy. While they are proficient in operating digital applications, they do not fully understand how to secure patient data digitally. These results are in line with research by Masresha Derese Tegegne et al. (2023), which discovered that 48.2% of healthcare workers lacked computer literacy. Views about digital health technology, training in digital technology, and access to digital technology were all substantially correlated with digital literacy (30). 

They do not regularly participate in digital skills training/development, which leads to a feeling of discomfort using new technology and an inability to effectively analyze digital health data for program evaluation. This impacts the effectiveness of health services at community health centers, which are considered suboptimal, although they have improved compared to before the implementation of digital technology. Therefore, accessibility of digital-based services requires adequate technological assets, including staff skills, the applications used, and infrastructure to ensure the sustainability of digital health services (31).

Improving digital competency not only accelerates services but also supports Indonesia's digital health transformation. Technology acceptance depends on perceived ease of use and benefits. High digital literacy enables staff to better adopt digital health tools, thereby speeding up the service process (32). Digital integration in primary care can reduce staff workload and human error. However, its success depends heavily on human resource capacity  (33).

Some studies related to this research include research: In the context of digital healthcare services, service quality includes accessibility in the form of ease for patients in accessing healthcare services through digital platforms (telemedicine, health apps, electronic medical records) (34). Information Accuracy is the reliability of health information provided through digital platforms (35). Response speed in the form of time efficiency in services, such as online consultations and AI-based diagnoses (36). and data security in the form of patient privacy protection in accordance with regulations such as GDPR and HIPAA (37). 

Conclusion
Digital literacy has a positive and significant impact on service effectiveness. Digital infrastructure has a positive and significant impact on digital literacy, and community health center policies have a positive and significant impact on digital literacy. To obtain more effective digital health services at community health centers, the role of good digital literacy among community health center staff is required. For community health center staff to have good digital health literacy, support from community health center policies and adequate digital infrastructure is needed.
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