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Surgical site infections (SSI) continue to be a problem for surgeons, and
unfortunately, SSI information systems are underutilized. This study
analyzed the user acceptance of the SSI information system based on the
extended technology acceptance model (TAM2). A cross-sectional
questionnaire-based study. The variables studied intention to use (IU),
perceived ease of use (PEOU), demographic factors (FD), subjective norm
(SN), Image (1), job relevance (JR), output quality (OQ), result
demonstrability (RD), perceived usefulness (PU). Data were collected by
filling out questionnaires and then analyzed using smart-partial least squares
(PLS). In total, 61 nurses were included. Most respondents are aged 31-35
(26.23%), and most working periods are between 11-15 years (27.87%).
There were significant positive effects on SN to PU (B=0.12; p <0.01) and |
(B=0.739; p <0.01), JR to PU (B=0.058; p <0.05), RD to the PU (B=0.364; p
<0.01), PU to IU (B=0.322; p <0.01), PEOU to IU (B=0.565; p <0.01) and
PU ($=0.476; p <0.01), FD to IU ($=0.109; P <0.01) and PU (=0.03; p

<0.05). The relationship between SN and IU (B=-0.054; p <0.05) and OQ to
PU (B=-0.075; p <0.01) were significantly negative. Image has no significant
effect on PU (p >0.05). This study concluded that PEOU is the most
influential variable in the IU the SSI information system.
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1. INTRODUCTION

Infectious diseases continue to pose a profound challenge to global public health, especially within
developing nations such as Indonesia [1]. The prevalence and impact of these diseases highlight the need for
enhanced health infrastructure, surveillance, and intervention strategies to effectively address and mitigate
their effects on vulnerable populations. Despite advancements in medical technology and infection control
protocols, surgical site infections (SSIs) continue to present a significant challenge for healthcare
professionals, underscoring the need for ongoing research and improvement in preventive strategies [2], [3].
SSI can increase morbidity, mortality, and treatment costs due to the treatment length and other
complications [4]. Despite advances in prophylactic antibiotics, better anesthesia, advanced equipment, and
increased postoperative vigilance, SSI remains common [4]. According to WHO, more than one in ten people
in developing countries who undergo surgery are affected by SSI, while in developed countries, it occurs in
500,000 people per year. Regional data underscore the gravity of the issue at hand; for instance, the rates of
SSI are documented at approximately 1% in the Americas, compared to a significantly higher rate of 6.3% in
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Morocco [5]. In Indonesia, various studies have indicated that the incidence rates of SSI in clean and clean-
contaminated surgical procedures range between 5.32 and 13.9% [6]. At Cipto Mangunkusumo Hospital, the
prevalence of postoperative SSls following abdominal surgeries was 7.2% from 2009 to 2011. In contrast,
Haji Hospital in East Java Province recorded an SSI incidence of 0.31% during the first half of 2022. Given
the ongoing challenges posed by SSls, the implementation of effective surveillance and monitoring tools is
essential for controlling and preventing these infections.

The advancement of health information systems has significantly improved the management of
medical data, resulting in enhanced infection surveillance [7]. A prominent example is the SSI information
system implemented at Haji Hospital in East Java, which is designed to monitor SSI by meticulously
capturing preoperative, intraoperative, and postoperative data for systematic tracking of infection rates.
However, since its introduction in 2019, the system has not undergone a comprehensive evaluation or
enhancement, and the transition from manual documentation to an electronic format has posed challenges for
healthcare personnel, affecting both adoption and effective utilization [8]. Various theoretical models have
been utilized in healthcare technology acceptance, notably, the technology acceptance model (TAM)
developed by Davis, which elucidates user acceptance based on perceived usefulness (PU) and ease of
use [9]. Expanding on TAM, incorporating additional elements such as subjective norms (SN) and cognitive
processes, thus offering a more holistic understanding of technology acceptance [10], [11]. Research suggests
that factors like organizational support, training, and system usability are crucial for the adoption of
electronic health records [12]-[14]. However, there is a notable lack of studies assessing the acceptance of
SSI surveillance systems, underscoring a significant area that needs further investigation.

The examination of behavior change strategies related to technology acceptance largely relies on the
TAM, a framework that enables us to predict human behavior by analyzing the various factors that influence
the acceptance of information systems [9], [15]. Building on this foundational model, Venkatesha and Davis
developed TAM2, which incorporates additional theoretical constructs that enhance our understanding of
user acceptance [16]. This includes the dynamics of social influence as SNs, voluntariness, and social image
alongside cognitive instrumental processes that assess the relevance of tasks, quality of outputs, verifiability
of results, and perceived ease of use (PEOU) of the technology [16]. This multifaceted approach fosters a
deeper insight into how users engage with innovations. Despite the implementation of the SSI information
system at Haji Hospital in East Java, recent reports indicate a concerning trend: from 2019 to 2022, the
system's utilization has consistently fallen short of expected targets. However, there is a paucity of research
examining the acceptance of SSI monitoring systems among healthcare professionals. Unlike previous
research primarily focused on general electronic health records or other health management systems, this
study investigates explicitly an SSI surveillance application. By employing the TAM2 framework, the
research evaluates the influence of social factors (such as SNs and voluntariness) and cognitive instrumental
processes (including perceived relevance, output quality (OQ), and result verifiability) on the system's
acceptance among healthcare workers. The findings from this research are anticipated to enhance the
system’s usability and effectiveness, ultimately facilitating improvements in SSI monitoring and prevention
efforts. Understanding the factors influencing the adoption of such systems is crucial, as their practical
implementation can lead to improved infection control and patient outcomes. This study aims to address a
significant research gap by analyzing user acceptance of the SSI information system through the lens of the
TAM2 model.

2. METHOD
2.1. Study design and setting

This study was systematically designed as a cross-sectional, questionnaire-based investigation
aimed at assessing the adoption of a specific application among members of the Infection prevention and
control link nurse (IPCLN) Team at Haji Hospital, situated in East Java Province, Indonesia. The cross-
sectional design facilitated data collection at a single time point, thereby enabling an evaluation of the
relationships between various study variables [17], [18]. This study was conducted from January to March
2023; the research took place at Haji Hospital, a prominent regional referral institution recognized for its
well-established infection prevention and control (IPC) program. The study population comprised
61 registered nurses integrals to the hospital's IPCLN team. These nurses play a critical role in implementing
infection prevention protocols and enforcing compliance with hospital infection control guidelines, which are
essential for maintaining patient safety and enhancing overall healthcare quality within the institution. The
inclusion criteria for this study comprised all active members of the IPCLN team at Haji Hospital in East
Java Province who expressed a willingness to participate. In contrast, the exclusion criteria stipulated that
nurses with previous experience using the application under examination would be excluded to ensure that
the responses gathered accurately represented the perceptions of first-time users.
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Data were collected using a structured questionnaire adapted from the TAM as extended by
Venkatesh and Davis [16], administered in both paper-based and digital formats to accommodate participant
preferences. The methodologies employed in this study are consistent with previous research that has utilized
the TAM to evaluate hospital information management systems (HIMS) [19], [20]. The questionnaire
comprised two main sections: demographic information, including age and length of service in years, and
TAM constructs, which included intention to use (IU), PEOU, factor demographic (FD), SN, image (1), job
relevance (JR), OQ, result demonstrability (RD), and PU [16]. Each construction was assessed using a
7-point Likert scale (1=strongly disagree to 7=strongly agree). The questionnaire was distributed in person
during scheduled IPCLN team meetings and through online survey platforms, with participants receiving
detailed instructions and encouragement to seek clarification as needed. All responses were anonymized to
maintain confidentiality and completed questionnaires were securely stored in a digital repository for
analysis.

2.2. Data analysis

In this study, structural equation modeling (SEM) was utilized to investigate the relationships
between various variables through path analysis, incorporating several critical assessments [21]. The
measurement model was scrutinized for reliability and validity, with factor loadings above 0.5 considered
acceptable [22], [23], composite reliability (CR) values exceeding 0.7, confirming internal consistency, and
average variance extracted (AVE) values greater than 0.5, indicating convergent validity. Furthermore,
Cronbach’s alpha values above 0.7 established scale reliability, while discriminant validity was assessed
using the Fornell-Larcker criteria alongside cross-loading analysis. The structural model evaluated path
coefficients to determine the strength and significance of relationships, ensuring that all variance inflation
factor (VIF) values remained below 5 to mitigate multicollinearity, with statistical significance recognized at
a p-value threshold of <0.05 [22], [24]. Additionally, both direct and indirect effects were analyzed, and
model validity was affirmed through various goodness-of-fit measures, which collectively established the
findings as robust, reliable, and replicable. Additional data tables and detailed model outputs are available
upon request.

2.3. Ethical clearance

This study was granted ethical approval by the Institutional Ethics Committee of Haji Hospital in
East Java Province (Ethics Committee File No. 073/32/KOM.ETIK/2023). Before the commencement of data
collection, all participants were provided with a thorough explanation of the study's objectives, potential
risks, and associated benefits to ensure informed participation. Written informed consent was obtained from
all individuals, thereby affirming the voluntary nature of their involvement. To uphold data confidentiality,
participant responses were anonymized, and all collected data were securely stored to prevent unauthorized
access. The study complied with the ethical principles delineated in the Declaration of Helsinki and
Indonesian national research ethics guidelines. By adhering to these rigorous methodological and moral
standards, we endeavor to ensure that this research's findings are valid and reproducible while maintaining an
unwavering commitment to ethical integrity in research practices.

3. RESULTS AND DISCUSSION
3.1. Demographic respondents

The analysis presented key insights into user acceptance of the SSI system. Table 1 shows the
demographic data revealing that most respondents were aged between 31 and 35 (26.23%) and had 11 to
15 years of experience in the hospital setting (27.87%). This suggests that a significant proportion of the
study participants were seasoned healthcare professionals, which may influence their acceptance of the SSI
system.

The descriptive statistics for all variables are systematically presented in Table 2. The total score for
the SN variable reached 641, yielding an average of 10.508. These measurement results indicate that the
average score for SN is comparatively elevated, suggesting that respondents perceive a significant influence
from individuals of importance regarding their beliefs about whether certain behaviors should or should not
be enacted. A similar trend is observed across the remaining variables, including JR, OQ, RD, PU, PEOU,
and IU, all of which also exhibit high mean values. In contrast, the variable pertaining to | garnered a
moderate rating, with a mean score of 14.902. The variables are categorized as follows: low* (SN: 2-5; I: 3-
8; JR: 2-5; OQ: 2-5; RD: 4-11; PU: 4-11; PEOU: 4-11; IU: 2-5), moderate** (SN: 6-9; I: 9-14; JR: 6-9; OQ:
6-9; RD: 12-19; PU: 12-19; PEOU: 12-19; IU: 6-9), and high*** (SN: 10-14; I: 15-21; JR: 10-14; OQ: 10-
14; RD: 20-28; PU: 20-28; PEOU: 20-28; 1U: 10-14).
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Table 1. Demographic respondents

Characteristics

Frequent (N=61)
Age (Years)

Percentage (%)

20-25 4 6.56
26-30 10 16.39
31-35 16 26.23
36-40 11 18.03
41-45 3 4.92
46-50 13 21.31
51-55 4 6.56
Length of work in the hospital (Years)

1-5 11 18.03
6-10 12 19.67
11-15 17 27.87
16-20 8 13.11
21-25 6 9.84
26-30 5 8.20
>30 2 3.28

Table 2. Descriptive statistics

Variable  Minimum  Maximum Mean Sum  Standard deviation

FD 2 14 7.033 429 3.311
SN 2 14 10.508*** 641 3.389

| 3 21 14.902** 909 4.679

JR 9 14 12.459*** 760 1.444
0oQ 6 14 10.803*** 659 2.197
RD 12 28 21.066***  1.285 3.209
PU 15 28 24.098*** 1470 3.404
PEOU 14 28 22.639*** 1381 3.899
1U 6 14 12.066*** 736 1.632

3.2. Outer analysis

Figure 1 explains the mandatory design of an outer model. This is because the nature of the
indicators of each variable FD, SN, I, JR, OQ, RD, PEQOU, PU, and IU is reflexive. The direction of the
arrow on the measurement model is from the direction of the construe to the indicator, and the outer model is
designed using smart-partial least squares 4 (PLS) software.
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Figure 1. Outer model design with smartPLS 4 software
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In the interim, Figure 2 provides a detailed representation of the initial execution of model loading
factors. Notably, one indicator, the RD4 indicator, has a loading factor value of less than 0.5. This result
suggests that the RD4 indicator does not meet the accepted threshold for construct validity, necessitating its
exclusion from subsequent analyses.
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Figure 2. First model loading factor execution results

3.3. Inner model

After determining the suitability of the measurement model, the next step is to evaluate the
structural model. To assess the structural model, the coefficient of determination (R?) and the path coefficient
must be examined [22]. R-square measures the proportion of variation in the value of an affected variable
(endogenous) that can be explained by the variable that affects it (exogenous). Table 3 presents the R-squared
values, which elucidate the proportion of variance explained by various factors in the study. Specifically, it is
revealed that 54.7% of the variance in | is attributable to SN. In contrast, 66.7% of the variance in IU is
elucidated by the combined effects of FD, SN, and PEOU. Furthermore, a substantial 68.9% of the variance
in PU can be accounted for by the influences of FD, SN, I, JR, OQ, RD, and PEOU. The thresholds used for
interpreting the R-squared values are as follows: an R-squared value of 0.75 is indicative of a substantial
(strong) effect, a value of 0.5 reflects a moderate (medium) effect, and a value of 0.25 signifies a weak
(small) effect. Furthermore, we measured the path coefficients between constructs to see the relationship's
significance and strength. We tested the hypothesis to show an inner model (a structural model) that specifies
the relationship between independent and dependent variables as shown in Figure 3.

Table 3. R-square results
R-square  R-square adjusted

| 0.546 0.545
U 0.667 0.665
PU 0.689 0.687
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Figure 3. Test results of structural model/inner model

The results of the path analysis revealed significant relationships among the various constructions
examined in the study in Table 4. Notably, SN negatively influenced 1U (-0.054, p <0.01), suggesting that
social pressures may discourage users from adopting the system. In contrast, PU exhibited a significant
positive effect on 1U (0.322, p <0.01), indicating that users are more likely to embrace the SSI system if they
recognize its benefits for their workflow and patient care. PEOU showed strong positive correlations with
both PU (0.476, p <0.01) and 1U (0.565, p <0.01). This emphasizes the importance of a user-friendly system
in promoting user adoption. Additionally, RD (0.364, p <0.01) significantly influenced PU, highlighting the
necessity for users to have clear evidence of the system's benefits to fully appreciate its value. Conversely,
0OQ negatively impacted PU (-0.075, p <0.01), suggesting that technical shortcomings and inadequate system
performance could hinder user acceptance. Furthermore, both JR (0.058, p <0.05) and FD (0.109, p <0.01)
significantly affected PU and 1U, underscoring the importance of aligning system functionality with users’

job responsibilities and demographic characteristics.

Table 4. Results of the model structure/inner model

H Relationship Path t-values  pvalues  Decision
H2 Subjective norm—intention to use -0.054  3.038* 0 Accepted
H3 Subjective norm—perceived usefulness 0.12 3.624* 0.049 Accepted
H4 Subjective norm—image 0.739  43.523* 0.398 Accepted
H5 Image—perceived usefulness 0.025 0.845 0.044 Rejected
H6 Job relevance—perceived usefulness 0.058  2.018** 0.002 Accepted
H7 Output quality—perceived usefulness -0.075  3.093* 0 Accepted
H8  Result demonstrability—perceived usefulness  0.364  11.677* 0 Accepted
H9 Perceived usefulness—intention to use 0.322  9.863* 0 Accepted

H10 Perceived ease of use—intention to use 0.565  19.476* 0 Accepted
H11  Perceived ease of use—perceived usefulness 0476  14.797* 0 Accepted
H12 Factor demographics—intention to use 0.109  6.415* 0.002 Accepted

Notes. H: Hypothesis
*p<0.1, **p<0,05

Int J Adv Appl Sci, Vol. 14, No. 2, June 2025: 523-532



Int J Adv Appl Sci ISSN: 2252-8814 a 529

This study investigates the relationship between FD, precisely age, length of service, and technology
adoption. The findings demonstrate that demonstrability, JR, and PEOU significantly and positively
influence PU as an intervening variable. Moreover, SNs and PEOU directly affect the intention to utilize
technology. While these results are consistent with previous research [25], [26], they also reveal a significant
divergence concerning the role of SNs. Furthermore, this study contributes to the existing literature by
elucidating the complexities of SNs and their unexpectedly negative impact on the intention to adopt
technology. This suggests that contextual factors, such as professional autonomy and individual judgment,
may supersede social influences in decisions related to technology adoption.

An intriguing finding from the present study is the pronounced negative impact of SNs on the
intention to utilize the application. Precisely, a 1% increase in SNs corresponds to a 0.054% decrease in the
IU. This phenomenon indicates that an individual’s perception of external pressures adopting the application
may, paradoxically, deter its usage. Descriptive statistics reveal elevated levels of SNs and 1U; however, their
interaction reveals that participants do not perceive the application as beneficial. This stands in stark contrast
to previous findings in research on the TAM2, which generally indicated either a neutral or positive
correlation between SNs and 1U [27]-[29]. Moreover, studies examining telecommunication services in
Biucky et al. [27] and the adoption of augmented reality technologies [30] have reported similarly positive
associations. The observed discrepancies may be attributed to context-specific factors, particularly in
healthcare, where professionals often prioritize personal experiences and perceived advantages over external
influences. Existing literature suggests that mandated technology adoption, particularly without clear
benefits, can engender resistance among medical personnel [31].

A significant finding of this study is the detrimental effect of OQ on PU. While prior research has
reported a positive correlation [32], [33], our results suggest that users perceive the application as inefficient,
thus diminishing its perceived utility. Participants expressed that the system hampers their performance,
decreasing productivity and increasing tedium in their work processes. This low level of engagement may be
attributed to inadequate training and socialization concerning the application's functionalities. To mitigate
these negative perceptions, it is essential to address these issues through system optimizations, usability
enhancements, and targeted user training initiatives. Conversely, the demonstrability of results substantially
influences PU, underscoring the importance of observable benefits derived from the system [34]. Users who
witness tangible improvements, such as enhanced patient care or reduced surgical infections, are more
inclined to regard the technology as valuable. This aligns with prior studies on electronic health records,
highlighting the necessity for intuitive design and robust training programs to facilitate technology
adoption [35], [36]. A possible explanation for this divergence is that healthcare professionals may prioritize
personal experience and perceived advantages over external opinions. Previous studies have shown that
mandatory technology adoption without clear benefits can lead to resistance among medical staff [37]-[39].
Therefore, institutions implementing the SSI system should emphasize evidence-based demonstrations to
alleviate skepticism.

The significant impact of RD on PU underscores the critical need to make the system’s benefits
apparent to users [40]. When users can witness positive outcomes, such as decreased surgical infection rates
and improved patient care, they are more likely to regard the system as valuable and integrate it into their
workflows. Conversely, the negative influence of OQ on PU indicates that inefficiencies-such as slow
processing times or technical glitches-can dissuade users from fully committing to the technology [41]. By
addressing these issues through system enhancements and responsive technical support, organizations can
bolster user perception and engagement. Furthermore, the strong correlation between PEOU, PU, and 1U
aligns with findings from previous studies on electronic health records [36]. Healthcare professionals are
more inclined to accept systems that require minimal training and seamlessly integrate into their existing
workflows. Research indicates that hospitals that invest in intuitive design and comprehensive training
programs typically experience higher adoption rates [36]. Consequently, future implementations should
prioritize reducing complexity and ensuring adequate user support to enhance technology acceptance.

The findings of our study highlight important practical implications for hospital management in
enhancing the successful implementation of applications or technology. It is essential for hospitals to conduct
regular training sessions that familiarize users with system functionalities and potential changes to
workflows. Additionally, an early communication strategy should be established to effectively emphasize the
application's benefits and alleviate any resistance among users. SNs play a crucial role, as they indirectly
influence PU and image while directly affecting the 1U application. Active involvement of management in
the implementation process is also vital for facilitating smoother technological adoption, ultimately leading to
improved outcomes in healthcare settings.

This study presents several limitations. Firstly, it was conducted in a single institution, Haji
Hospital, which may restrict the generalizability of the findings to other healthcare settings. Future research
should aim to include multiple institutions to enhance external validity. Secondly, the reliance on self-
reported measures introduces the possibility of response bias. Incorporating objective usage data in future
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studies could bolster the reliability of the findings. Additionally, this study did not account for external
factors such as organizational policies, financial limitations, data security issues, and resistance from senior
staff. Future research should investigate these aspects to provide a more comprehensive understanding of
technology adoption.

Further investigations should also consider potential gender differences in technology acceptance, as
perceptions of workload and IT innovation may vary across genders. Longitudinal studies could yield deeper
insights into how user perceptions evolve over time, while qualitative methods, such as interviews and focus
groups, could enrich our understanding of healthcare professionals' experiences with technology. Moreover,
exploring regulatory changes and cybersecurity concerns could provide valuable insights into broader
institutional and policy-level influences. Lastly, examining training programs and post-implementation
support strategies may enhance adoption rates in hospital settings.

4. CONCLUSION

This study illustrates that models based on TAM?2 are effective in predicting medical adoption. The
findings are linked to the program evaluation of the SSI information system at Haji Hospital in East Java,
Indonesia. Overall, respondents have a favorable perception of the application across most indicators,
although its image is rated as only moderate. Recent observations reveal a negative relationship between SNs
and the 1U application, which contradicts previous assumptions in technology adoption research. Our results
provide compelling evidence that this phenomenon is connected to perceptions of the application's usefulness
(H2: B=0.12, p <0.01) and ease of use (H10: p=0.565, p <0.01), rather than being driven solely by social
influence. Furthermore, the negative effect of OQ on PU (H7: p=-0.075, p <0.01) suggests that users perceive
the application as inefficient, which hampers their performance. This underscores the importance of
improved training and proactive communication strategies to enhance user confidence and facilitate adoption.
Future research should expand beyond a single hospital, explore gender differences in adoption behavior, and
investigate the role of workplace culture and leadership in shaping technology acceptance. Addressing these
factors will promote smoother technology transitions and ultimately improve efficiency and the quality of
healthcare service delivery.
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