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Abstract: This Systematic Literature Review (SLR) synthesizes 50 studies
published between 2020 and 2025 that applied Association Rule Mining (ARM)
across multiple domains, using the PRISMA 2020 framework. The review examines
application areas, algorithm choices, implementation tools, parameter settings, and
emerging trends. Results indicate that transportation and market analysis are the most
prominent domains, followed by healthcare, manufacturing, and governance, with
smaller contributions from tourism, agriculture, energy, and the environment.
Apriori remains the most widely used algorithm due to its simplicity, FP-Growth is
preferred for efficiency, and hybrid or modified approaches are adopted to address
scalability issues. Python dominates as the primary implementation tool, alongside
RapidMiner and R-Studio, with parameter thresholds generally adapted to dataset
size and domain-specific needs. The novelty of this review lies in providing a cross-
domain synthesis of ARM, filling the gap left by prior reviews that were limited to
specific fields or algorithms. This broader perspective reveals temporal trends and
recurring challenges, particularly scalability and interpretability, while identifying
opportunities such as integration with deep learning, real-time ARM, and cross-
domain adaptation. By offering a structured overview of developments in ARM, this
study contributes both conceptual insights and practical guidance, serving as a
reference for optimizing applications and informing future research directions.

Keywords: Association Rule Mining, Data Mining, Multi-domain Applications,
Systematic Literature Review, PRISMA

INTRODUCTION

Advances in science and technology have resulted in the accumulation of extensive unstructured and semi-
structured data. To derive meaningful insights from such datasets, data mining methods are indispensable(Shahin
etal., 2021). Association Rule Mining (ARM) is one of the core techniques in data mining, focusing on discovering
relationships or patterns of co-occurrence among items within large datasets. ARM was first introduced by
Agrawal, Imielinski, and Swami (1993), who formalized the use of support and confidence as fundamental
measures for extracting association rules(Agrawal et al., 1993). This technique identifies frequent itemsets and
generates association rules that reveal correlations between attributes (Waseem & Abidin, 2024). ARM has
demonstrated its effectiveness across diverse domains, including consumer behavior analysis in the retail sector,
disease pattern identification in healthcare, criminal pattern detection in law enforcement, process optimization in
industrial settings, and cybersecurity monitoring. Its main advantage lies in its ability to uncover hidden insights
from complex and heterogeneous data, enabling informed and data-driven decision-making.

Several review studies have attempted to synthesize the applications of ARM. For example, in (Diallo et al.,
2024) focused on healthcare datasets. In (Aldino et al., 2021) compared Apriori and FP-Growth algorithms, while
in (Chopvitayakun et al., 2024) examined ARM for market-based analysis. While insightful, these reviews remain
narrow, restricted to single domains, limited algorithm comparisons, or short timeframes. To date, few studies
have systematically mapped ARM trends across multiple domains while also comparing algorithmic variations,
parameter settings, and implementation tools. Addressing this gap, the present Systematic Literature Review (SLR)
aims to provide a comprehensive synthesis of ARM research between 2020 and 2025. Specifically, this study
identifies trends in domain applications, algorithm adoption, and tool utilization, while highlighting emerging
challenges and opportunities. By doing so, this review not only consolidates current knowledge but also offers
practical guidance for researchers and practitioners in applying ARM effectively across diverse domains.
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The remainder of this paper is structured as follows: Section 2 describes the methodology adopted for
conducting this SLR, including research questions, search strategy, and selection criteria. Section 3 presents the
results of the literature analysis, followed by a discussion of key findings in Section 4. Finally, Section 5 provides
the conclusions and recommendations for future research.

METHOD
This review follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA
2020) guidelines to ensure transparency, consistency, and completeness in reporting. The adoption of PRISMA
2020 strengthens the methodological rigor of this study, allowing the review process to be more reproducible and
systematically documented (Sohrabi et al., 2021).

Research Question (RQ)

The review is guided by the following questions:
RQI1: Which domains have most frequently implemented Association Rule Mining (ARM)?
RQ2: Which algorithms and variations are most commonly used across these domains?
RQ3: What tools and parameter configurations are prevalent in ARM research?
RQ4: What trends, challenges, and opportunities exist for future ARM research?

ooy

Review Process

This study adopted the PRISMA (Preferred Reporting Items for Systematic reviews and MetaAnalyses) 2020
methodology. The use of the PRISMA 2020 guidelines enhances the transparency, consistency, and
comprehensiveness of systematic review reporting (Sohrabi et al., 2021). The process was divided into five stages:

Stage 1: Defining Article Eligibility Criteria

Articles were considered eligible if they (i) reported original research, (ii) were released between 2020 and
2025, and (iii) applied Association Rule Mining (ARM) techniques for pattern identification in any domain. Only
journal and conference papers were included. Similar to the approach of previous systematic reviews, eligibility
was determined using /nclusion Criteria such as requiring articles to represent original studies, be published within
a defined time range, and directly analyze methods or tools relevant to the research scope(Ananda Mustari et al.,
2024).

Stage 2: Defining Information Sources

Literature searches were conducted in ACM Digital Library, ScienceDirect, Scopus, IEEE Xplore, and Google
Scholar. Forward and backward citation tracking was also used to identify additional relevant studies.

Stage 3: Literature Selection

The search retrieved 64,728 records. After removing duplicates and irrelevant items, 108 studies remained for
screening. The selection process followed the PRISMA framework. The primary search keyword used was
“association rule mining”, along with related terms such as “Apriori,” “FP-Growth,” and “ECLAT.” Titles of all
retrieved records were first screened to exclude irrelevant studies, followed by abstract screening to assess
alignment with the predefined inclusion criteria. Finally, full-text assessment was conducted to confirm
methodological quality and relevance, resulting in a final dataset of 50 articles that met all requirements for
analysis. The overall process is illustrated in the PRISMA 2020 flow diagram (Figure 1).
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Fig. 1 Stages of The Systematic Literature Review (PRISMA Executive, n.d.)

Stage 4: Data Collection and Extraction

Data were extracted manually using a structured data extraction form designed to ensure consistency and
reliability. For each included study, detailed information was recorded, including: (i) bibliographic data (title,
authors, year, and country); (ii) research domain where ARM was applied (e.g., healthcare, transportation, e-
commerce, environment); (iii) algorithms and variations implemented (e.g., Apriori, FP-Growth, ECLAT, or
hybrid methods); (iv) tools or software platforms employed (such as Python, R-Studio, RapidMiner, or WEKA);
(v) datasets and data sources used; (vi) parameter configurations (minimum support, confidence, or lift threshold);
and (vii) evaluation metrics and key findings reported. This comprehensive approach allowed both quantitative
mapping (e.g., frequency of algorithm usage or domain distribution) and qualitative synthesis (e.g., identifying
emerging trends and research challenges). To minimize bias and maintain transparency, all extracted data were
double-checked and organized into summary tables, which served as the foundation for the subsequent analysis.
50 articles were included in the final dataset. The details of the collected data are summarized in Table 1.

Table 1. Data Collection
Studies Found (based on title and

Source keywords) Candidate Selected
Association Rule Mining
_ ACM Digital 17.480 12 4
Library

Google Scholar 17.900 35 13
ScienceDirect 24.883 33 14
Elsevier (SCOPUS) 200 10 7
IEEE 2.765 9 7
Crossref 1.000 4 2
PubMed 500 5 3
Total 50

Stage 5: Data Item Selection and Quality Assessment

To ensure reliability, each study was assessed on: (i) clarity of research objectives, (ii) adequacy of
methodological description, and (iii) relevance to ARM applications. Studies meeting at least two criteria were
retained. The extracted data were synthesized quantitatively (frequency counts by year, domain, algorithm, tools)
and qualitatively (analysis of trends, challenges, and opportunities).

RESULT
Overview of Selected Studies
This research aims to explore approaches used by previous studies to identify case patterns using data mining.
In line with this objective, the study examines key elements for pattern and trend analysis in selected literature,

*name of corresponding author

This is anCreative Commons License This work is licensed under a Creative
BY NC Commons Attribution-NonCommercial 4.0 International License. 1955


https://doi.org/10.33395/sinkron.v9i4.15227

SinkrO

Sinkron : Jurnal dan Penelitian Teknik Informatika
n Volume 9, Issue 4, October 2025
Tk DOI : https://doi.org/10.33395/sinkron.v9i4.15227

e-ISSN : 2541-2019
p-ISSN : 2541-044X

including publication sources, years of publication, classification variables, and data mapping related to case
pattern identification. Table 2 presents the publication resources.

Table 2. Publication Resources

No. Title Year Type Algorithm Tools
Association Rule Mining-based...(Diallo et al., . .
1. 2004) 2004  Conference Apriori Not specified
2. Apriori Algorithm-based...(Hu et al., 2023) 2023 Conference Apriori Python
Association Mining Techniques for...(Y. Wang, - .
3. 2024) 2004  Conference Apriori Not specified
Analyzing Purchase Behavior...(Chopvitayakun S
Y etal, 2024) 2024 Conference T T-0rowth  RapidMiner
Predicting Determinants of Mental...(Musa et . .
5. al., 2025) 2025 Journal Apriori Not specified
An Association Rule Mining Approach...(Hasan
6 etal, 2024) 2024 Journal [ P-Growth Python
An Improved ECLAT Algorithm...(L. Wang et
7. al., 2023) 2023 Conference ECLAT Python
Resilience and Social Change...(Kim et al.,
8. 2023) 2023 Journal FP-Growth Python
Association Rule Mining for - .
% Island...(Ziakopoulos et al., 2023) 2023 Conference Apriori R-Studio
Mining Association Rules between...(Lawal et _ .
1041, 2023) 2023 Journal Apriori R-Studio
Identifying Patterns of Pedestrian . .
1 ...(Sivasankaran et al., 2020) 2020 Conference Apriori R-Studio
12 Association Rule Mining for Dynamic...(Schoch Predictive Pvthon
" etal, 2024) 2024 Conference Apriori ytho
Association Mining of Coastline...(Yan et al.,
13. 2024) 2004 Journal FP-Growth MATLAB
Analyzing Customer Reviews...(Awad & S
14 Mahmoud, 2021) 2021 Journal  [P-Growth - RapidMiner
15.  Product Bundling for Online...(Fang et al., 2022) 2022 Conference Apriori MATLAB
16 Association Analysis of Causative...(Guo et al., Apriori Gephi
T 2025) 2025  Journal p software
17 Critical Patterns Associated with Apriori Rostudio
" Vehicle...(Tamakloe & Adanu, 2024) 2024 Journal p
Investigating Patterns of Freeway...(Jaradat et . .
1841, 2025) 2025 Journal Apriori R-studio
A Data Mining Approach to . R
19. Investigate...(Montella et al., 2020) 2020 Journal Apriori RapidMiner
A Parallel FP-Growth Mining Algorithm...(Yang .
20 ot al. 2022) 2022 Journal [ r-Orowth o Restudio
Analyzing Factors that Influence...(Chen et al., S
21. 2020) 2020 Journal FP-Growth RapidMiner
Association Rule Learning to Improve ...(Chung .
22 etal, 2020) 2020 Journal Apriori Python
23.  Characteristics Analysis of...(Huang et al., 2023) 2023 Journal Apriori RapidMiner
Applying Association Rule _
24 Mining...(Machfudiyanto et al., 2023) 2023 Journal Apriori Python
Association Rule Implementation...(Kristiana et . o
25. al., 2020) 2020 Journal Apriori RapidMiner
26.  An Apriori Algorithm-Based...(Lu et al., 2021) 2021 Journal Apriori R-studio
Apriori Algorithm for the Data Mining...(Li et .
27 AL, 2021) 2021 Journal Apriori Python
Application of Association Rules to...(Maneiro _ .
28 et 2025) 2025 Journal Apriori R-studio
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Analysis of Agricultural Product P...(Masdiyasa

29. et al., 2022) . o . 2022 Conference FP-Growth RapidMiner
30. irtn}l)llfr;g;;a;tlon of Association Rule...(Widodo 2025 Conforence FP-Growth R studio
3L Crime. (Rovalehak et a, 2024) 2024 Conference |+ -orowth - RapidMiner
32. IAn;Eéirirallfinc:r?ﬁ?(nB(;i:\ffz‘;es & Nugrahanti, 2022) 2022 Conference FP-Growth RapidMiner
33, gg;(sg Analysis of Traffic Accidents...(Cai, 2020 Jourmal Apriori Not specified
34, zRgzsza)lrch on Academic Warning...(Du et al., 2024 Conference Apriori Not specified
35 gsgz(lﬁgf;ir;lg;,lzz)\gg;mg for Reauire...(Gobov 2023  Conference Apriori Not specified
36. gilf(:g[i}’li;ogzz{;lral Development...(Primanda & 204 Jourmal Apriori Rostudio
37 ﬁi’gpiiffﬁﬁn?sfetﬂﬁvfiiﬁ 2024) 2024 Joumal  PCRAT o Restudo
38 ?&pgmg Association Rule Mining...(Shastri, 2020 Jourmal Apriori Rostudio
39, gglzagsis of Rural Tourism Demand...(Jiang, J0al Jourmal FP-Growth  Not specified
do. Mmoo Bl Aoiaion A Rl
n Seligle Com ot ond Koadh o Aviod on
4 aAlrj gr(r)lg())ved Apriori Algorithm for...(Peng et 2023 Jourmal Apriori Python
B e (Recommender Systom et el 2024) 2024 Journal | r-Growth RapidMiner
4. Krllgﬁ?lle;tﬁt.i((}rlriz%cﬁfiggzz) 2022 Journal Apriori Not specified
45, il:lﬁf:r;g;{&)ltion of Data Mining Using...(Almira Joat Jourmal FP-Growth WEKA
6. igher. (Septianto & Musodo, 2024) 2024 Jounal | Growih o Orange
47 g?;?lgtﬁi lgg;\zf)een Migrant Worker...(Elfira S04 Jourmal Apriori WEKA
s Qoomaton Corsion oLl (hdin s K
49, ?Lalt;ﬁlg/éiyniiig;o\;(%lications: The Sample...(Kiraz 2020 Jourmal FP-Growth RapidMiner
>0. ?(1)132’;15 ?I;I};l};zi;agto;sfl%g f) 2021 Conference FP-Growth RapidMiner

The temporal distribution shows a steady increase in ARM-related publications between 2020 and 2025,
peaking in 2024 with 14 studies (28% of the dataset). However, 2025 records a slight decline (4%), likely because
the year was still ongoing at the time of data collection. This upward trajectory reflects the growing adoption of
ARM across domains and suggests that research interest continues to expand.

RQ1 — Which domains have most frequently implemented Association Rule Mining (ARM)?

The selected studies were categorized into several application domains based on the primary focus of each
research. Manual classification was performed using the titles, abstracts, and keywords of each study.
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Table 3. Mapping of Domains

No. Domain Resources
Healthcare and (Diallo et al., 2024; Guo et al., 2025; Hassan et al., 2023; Lu et al., 2021;
Safety Musa et al., 2025)
Market and E- (Awad & Mahmoud, 2021; Chopvitayakun et al., 2024; Fang et al., 2022;
commerce Setiawan et al., 2024; Triayudi, 2022; Y. Wang, 2024; Widodo et al., 2025)
3 Education (Du et al., 2024; Kiraz & Hiiseyin, 2020; Peng et al., 2023; Recommender
’ System et al., 2024; Septianto & Musodo, 2024)
4, Agriculture (Kristiana et al., 2020; Masdiyasa et al., 2022)
(Cai, 2020; Chen et al., 2020; Chung et al., 2020; Huang et al., 2023; Jaradat
5. Transportation et al., 2025; Montella et al., 2020; Riyadh Alboalebrah & Al-augby, 2025;
Sivasankaran et al., 2020; Yang et al., 2022; Ziakopoulos et al., 2023)
6 Manufacturing (Hasan et al., 2024; Hu et al., 2023; Machfudiyanto et al., 2023; Schoch et
’ al., 2024; L. Wang et al., 2023)
7. Tourism (Bunsaman et al., 2021; Jiang, 2021)
. (Bahaweres & Nugrahanti, 2022; Kovalchuk et al., 2024; Tamakloe &
8. Crime and Law
Adanu, 2024)
9 Governance/Social (Adlin Revaldi et al., 2023; Elfira Iriani et al., 2024; Kim et al., 2023; Li et
’ al., 2021; Primanda & Oktora, 2024)
10. Environment (Lawal et al., 2023; Yan et al., 2024)
11. Sports (Maneiro et al., 2025; Shastri, 2020)
12. Energy/Utilities (Almira et al., 2021)

NUMBER OF STUDIES
Environment Energy/Utiliti
4% Sports es
4% 29%
Transportatio
n
21%

Tourism
4%

Agriculture
4%
Crime & Law
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Healthcare
8%

Governance/S
ocial
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Fig. 2 Proportion of Application Domains in ARM Studies (2020 — 2025)

From the 50 selected studies, ARM applications were distributed across diverse domains. The most frequent
domain was transportation (21%, 11 studies), followed by e-commerce (15%, 8 studies), manufacturing (12%, 6
studies), governance/social (10%, 5 studies), education (10%, 5 studies), healthcare (8%, 4 studies), and crime &
law (6%, 3 studies). Smaller proportions were found in tourism (4%, 2 studies), agriculture (4%, 2 studies),
environment (4%, 2 studies), sports (4%, 2 studies), and energy/utilities (2%, 1 study). This distribution highlights
the dominance of ARM in transportation and commercial contexts, where large-scale transaction and mobility data
are abundant. At the same time, the presence of ARM in domains like healthcare, governance, and law enforcement
shows its expanding applicability beyond market-driven areas (Figure 2).

RQ2 — Which algorithms and variations are most commonly used across these domains?

Selected studies indicate that a small group of algorithms dominates ARM implementations. Apriori is the most
frequently applied, appearing in over half of the reviewed works, primarily due to its conceptual simplicity,
straightforward implementation, and suitability for small to medium datasets. FP-Growth follows as the second
most common algorithm, valued for its efficiency in handling larger datasets without candidate generation. ECLAT
is applied less frequently but remains relevant in scenarios requiring intersection-based computation of frequent
itemsets. Hybrid and modified methods, such as Predictive Apriori and Parallel FP-Growth combinations with text
mining, indicating a trend toward optimization for speed, scalability, and domain-specific constraints.
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Fig. 3 Usage Distribution of ARM Algorithms in Selected Studies (2020 — 2025)

The analysis shows that Apriori dominates with 31 studies (62%), followed by FP-Growth (17 studies, 34%),
ECLAT (2 studies, 4%). Apriori remains popular due to its ease of interpretation, although FP-Growth and ECLAT
are increasingly chosen for large-scale data because of their efficiency. Among the identified algorithms, Apriori,
FP-Growth, and ECLAT dominate the implementation of ARM across studies, reflecting their robustness and wide
applicability (Figure 3). Variations of these core algorithms, such as improved versions or modifications, were
also noted in some studies, though not explicitly visualized in the figure.

RQ3 — What tools and parameter configurations are prevalent in ARM research?

Based on the data presented in Table 2, the selected studies utilized a range of tools to implement Association
Rule Mining (ARM). With respect to tools, Python emerged as the most widely adopted (21 studies, 42%),
followed by R-Studio (9 studies, 18%), RapidMiner (6 studies, 12%), WEKA (3 studies, 6%), MATLAB (2
studies, 4%), Orange (2 studies, 4%), and Gephi (1 study, 2%). Meanwhile, 6 studies (12%) did not specify the
tool used.

The predominance of Python reflects its versatility and rich ecosystem, while R-Studio is valued for statistical
modeling. RapidMiner, WEKA, and Orange were mainly employed in educational or small-scale analytical
studies. A number of studies did not specify the tools used, which may indicate the use of custom-coded solutions
or built-in functionalities within larger data processing environments.

Figure 4 illustrates the proportion of tools applied in the selected studies, highlighting the predominance of
Python while also showing the diversity of software environments employed in ARM research.
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Fig. 4 Distribution of Tools Used in Selected Studies (2020 —2025)

In addition to the tools used, the selected studies reported varying parameter configurations depending on
dataset size, domain requirements, and target rule strength. The minimum support threshold typically ranged from
0,1% to 5% in large datasets and 10% to 20% in smaller datasets, balancing the discovery of relevant rules with
computational efficiency. Minimum confidence values were most often set between 50% and 80%, with higher
thresholds applied in sensitive domains such as healthcare or accident prevention to ensure robust and actionable
rules. Some studies also employed additional measures such as lift (usually > 1) to identify positively correlated
itemsets and conviction (> 1) to evaluate directional dependency. These configurations reflect a trade-off between
capturing rare but critical associations and maintaining rule quality for decision-making purposes.

Table 4. Common Parameter Configurations in Selected Studies

Parameter Typical Range Observed Usage Context

.. Low thresholds (0.1-5%) for large datasets to capture rare but
0/ _ %50 0,
Igdln1m;t1m 3 ;) 0(1/0 3%/ 10% important patterns; high thresholds (10-20%) for small datasets to
uppo ° ensure statistical relevance
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Minimum 50% — 80% Higher thresholds (>70%) in critical domains such as healthcare,
Confidence traffic safety, and fraud detection to ensure actionable reliability
Lift > 1 Applied to ensure positive correlation between antecedent and
consequent, often used in market analysis and product bundling
- Measures the strength of implication; used in domains requiring
Conviction >1

directional dependency such as accident causation studies

Based on Table 4, parameter settings such as minimum support and confidence thresholds were commonly
reported, although several studies did not explicitly mention their configurations.

RQ4 — What trends, challenges, and opportunities exist for future ARM research?

The publication trend shows a clear temporal pattern: 8 studies in 2020, 6 in 2021, 5 in 2022, 11 in 2023, 14 in
2024, and 6 in 2025. The number of publications peaked in 2023-2024, followed by a decline in 2025. This
indicates increasing research interest in ARM during the early 2020s, coinciding with advancements in
computational tools and the post-pandemic digitalization wave. Challenges identified include scalability to very
large datasets, algorithm optimization, and interpretability of results for decision-making. Opportunities lie in
applying ARM to emerging domains such as smart cities, sustainability, and cybersecurity, where big data
continues to expand rapidly.

The analysis of 50 selected studies shows a growing diversification of ARM applications beyond its traditional
roots in market basket analysis. The most active domains are transportation & market-related analysis, healthcare,
and public safety/crime prevention, indicating ARM’s adaptability to both commercial and societal problem-
solving contexts. Several works demonstrate the customization of ARM algorithms, such as improved Apriori,
weighted rule mining, and parallel implementations, mainly to improve efficiency and scalability. Another notable
trend is the expansion into non-traditional data sources, including unstructured social media text, spatial-
environmental datasets, and accident investigation reports, reflecting the method’s flexibility. ARM has also begun
to appear in emerging data-rich environments like IoT-enabled monitoring systems and smart cities, though still
in early stages compared to more mature domains.

DISCUSSIONS
Trend analysis based on publication year (Figure 5) shows that the number of ARM-related publications has
generally increased over the years, with a noticeable rise between 2023 and 2024, followed by a slight decline in
2025. This trend suggests growing research interest in ARM applications across various sectors, potentially driven
by advancements in computational tools and the increasing availability of large-scale datasets.

Number of Articles

2020 2021 2022 2023 2024 2025
Fig. 5 Publication Trend of ARM Studies (2020 — 2025)

The temporal trend shows a steady rise in ARM-related publications, peaking in 2024 (14 studies) before a
slight drop in 2025. This reflects both growing interest and potential saturation in certain domains.

RQ1 — Which domains have most frequently implemented Association Rule Mining (ARM)?

The review indicates that Transportation and e-commerce jointly dominate ARM applications, representing
over one-third of the selected studies, consistent with earlier reviews that emphasized its role in crash-risk analysis
and market basket strategies (Aldino et al., 2021; Diallo et al., 2024). Concrete applications include traffic accident
prediction in China, Greece, and India, as well as consumer behavior modeling for digital marketing. The temporal
trend shows a steady increase from 2020 to a peak in 2024 (14 studies, 28%), before a slight drop in 2025. Beyond
these dominant areas, ARM has been applied in healthcare for mental health assessment, in governance for
community development, and in crime analysis for detecting criminal patterns. The novelty of this review lies in
mapping ARM across multiple domains rather than a single sector, providing a comprehensive perspective.
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Practically, the findings highlight ARM’s value for policymakers and practitioners in traffic safety, healthcare
resource planning, marketing optimization, and public-sector decision-making.

RQ2 — Which algorithms and variations are most commonly used across these domains?

The analysis shows that Apriori remains the most widely applied algorithm (46%), followed by FP-Growth
(34%) and Eclat (20%). Previous reviews (e.g., Aldino et al., 2021) also found Apriori’s dominance, mainly due
to its simplicity and interpretability. However, our findings emphasize a temporal shift: while Apriori was heavily
used in early 2020s studies, recent works increasingly adopt FP-Growth and Eclat for efficiency in handling larger
datasets. Concrete examples include FP-Growth applied in retail product bundling and Eclat used in manufacturing
diagnostics. This broader, cross-domain mapping distinguishes the present review from prior domain-specific
studies, providing evidence of gradual diversification. From a practical standpoint, the results suggest that although
Apriori remains the default for entry-level ARM, future research and applications may lean toward hybrid or
optimized variations that balance accuracy with scalability.

RQ3 — What tools and parameter configurations are prevalent in ARM research?

The predominance of Python highlights a strong shift toward open-source, script-based workflows in ARM
research, offering flexibility and reproducibility across domains. Visual tools such as RapidMiner and R-Studio
also maintain relevance, particularly in educational and applied settings. Parameter configurations are rarely
applied uniformly; instead, thresholds are adjusted based on domain priorities. For example, low support values
are adopted in healthcare studies to detect rare but critical associations, while higher confidence thresholds ensure
reliability in transportation safety analyses. The frequent use of lift and conviction adds interpretability, ensuring
that generated rules are both statistically significant and practically meaningful. These practices emphasize the
movement toward more domain-sensitive and application-driven ARM implementations.

RQ4 — What trends, challenges, and opportunities exist for future ARM research?

The reviewed studies consistently highlight scalability and data imbalance as major challenges, particularly in
large-scale domains such as transportation and healthcare, where rare but critical patterns are easily overlooked.
These findings align with prior SLRs that noted similar limitations in high-dimensional datasets. Concrete
examples include accident analysis studies struggling with imbalanced crash data and healthcare research
constrained by privacy restrictions. The unique contribution of this review lies in mapping these recurring issues
across multiple domains, rather than within a single sector, providing a broader perspective. Temporal analysis
further shows that while early studies focused mainly on market analysis, recent works increasingly explore real-
time ARM, IoT-enabled analytics, and cross-domain adaptation. Practically, this suggests that future ARM
research should emphasize integrating deep learning for complex data, adopting streaming approaches for rapid
decision-making, and leveraging interactive visualization tools to support policymakers and practitioners in traffic
safety, healthcare management, and public policy.

CONCLUSION

This systematic literature review of 50 studies (2020-2025) demonstrates the novelty of providing a
comprehensive cross-domain mapping of Association Rule Mining (ARM), going beyond prior reviews that were
often confined to single domains or algorithms. The findings show transportation and market-based analysis as the
dominant application areas, followed by healthcare, crime prevention, education, and other emerging fields.
Apriori remains the most widely used algorithm for its simplicity, while FP-Growth addresses efficiency, and
modified variants tackle scalability challenges. Python dominates as the primary implementation tool, supported
by RapidMiner and R-Studio, with parameter settings adapted to domain-specific needs. The contribution of this
review is twofold: theoretically, it consolidates fragmented ARM research into a structured cross-domain
perspective, and practically, it offers actionable guidance for researchers and practitioners in applying ARM to
contexts such as traffic safety, healthcare diagnostics, manufacturing optimization, and e-commerce
personalization. Looking forward, future research should integrate ARM with deep learning, enable real-time
applications, promote cross-domain adaptation, and advance visualization methods to enhance decision-making
and practical adoption.

REFERENCES
Adlin Revaldi, A., Novriyenni, & Kadim, L. A. N. (2023). Occupational Correlation to the Level of Community
Welfare Using The Apriori Algorithm (Case Study: Mangga Village). Journal of Artificial Intelligence and
Engineering Applications (JAIEA), 3(1), 44-52. https://doi.org/10.59934/jaiea.v3il.257
Agrawal, R., Imielinski, T., & Swami, A. (1993). Mining association rules between sets of items in large databases.
ACM SIGMOD Record, 22(2), 207-216. https://doi.org/10.1145/170036.170072

*name of corresponding author

This is anCreative Commons License This work is licensed under a Creative
BY NC Commons Attribution-NonCommercial 4.0 International License. 1961


https://doi.org/10.33395/sinkron.v9i4.15227

. Sinkron : Jurnal dan Penelitian Teknik Informatika
S'[n kron Volume 9, Issue 4, October 2025 e-ISSN : 2541-2019
JURNAL & PENELITIAN TEKNIK INFORMATIK DOI : https://doi.org/10.33395/sinkron.v9i4.15227 p-ISSN : 2541-044X

Aldino, A. A., Pratiwi, E. D., Setiawansyah, Sintaro, S., & Dwi Putra, A. (2021). Comparison Of Market Basket
Analysis To Determine Consumer Purchasing Patterns Using Fp-Growth And Apriori Algorithm. 2021
International Conference on Computer Science, Information Technology, and Electrical Engineering
(ICOMITEE), 29-34. https://doi.org/10.1109/ICOMITEE53461.2021.9650317

Almira, A., Suendri, & Ikhwan, A. (2021). Implementasi Data Mining Menggunakan Algoritma Fp-Growth pada
Analisis Pola Pencurian Daya Listrik. Jurnal Informatika Universitas Pamulang, 6, 442—448.

Ananda Mustari, K., Assiroj, P., Hartati, B., & Samuel, F. (2024). IMPLEMENTASI DATA MINING PADA
INSTANSI PEMERINTAHAN (SYSTEMATIC LITERATURE REVIEW). In Jurnal Mahasiswa Teknik
Informatika (Vol. 8, Issue 3).

Awad, N. A., & Mahmoud, A. (2021). Analyzing customer reviews on social media via applying association rule.
Computers, Materials and Continua, 68(2), 1519-1530. https://doi.org/10.32604/cmc.2021.016974

Bahaweres, R. B., & Nugrahanti, D. A. (2022). Implementation of Text Association Rules about Terrorism on
Twitter in Indonesia. 2022 10th International Conference on Cyber and IT Service Management (CITSM),
1-6. https://doi.org/10.1109/CITSM56380.2022.9935864

Bunsaman, N., Sae-Ueng, P., & Chochiang, K. (2021). Analysis of the relationship of tourist behavior in Andaman
Coast Provinces, Southern Thailand. 2021 25th International Computer Science and Engineering
Conference (ICSEC), 57-62. https://doi.org/10.1109/ICSEC53205.2021.9684582

Cai, Q. (2020). Cause Analysis of Traffic Accidents on Urban Roads Based on an Improved Association Rule
Mining Algorithm. /EEE Access, 8, 75607-75615. https://doi.org/10.1109/ACCESS.2020.2988288

Chen, L., Huang, S., Yang, C., & Chen, Q. (2020). Analyzing Factors that Influence Expressway Traffic Crashes
Based on Association Rules: Using the Shaoyang—Xinhuang Section of the Shanghai—Kunming Expressway
as an Example. Journal of Transportation Engineering, Part A: Systems, 146(9).
https://doi.org/10.1061/JTEPBS.0000425

Chopvitayakun, S., Jitsakul, W., & Aukkanit, N. (2024). Analyzing Purchase Behavior Using FP Growth
Technique to Find Association Rules. ACM International Conference Proceeding Series, 106—111.
https://doi.org/10.1145/3678610.3678618

Chung, W.-H., Kao, S.-L., Chang, C.-M., & Yuan, C.-C. (2020). Association rule learning to improve deficiency
inspection in port state control. Maritime Policy & Management, 47(3), 332-351.
https://doi.org/10.1080/03088839.2019.1688877

Diallo, A., Camara, F., Camara, G., & Sarr, M. (2024). Association Rule Mining-based Analysis of Clinical
Manifestations  of SARS-Cov-2 (COVID-19)  Coronavirus  Infection in  Senegal. 54-59.
https://doi.org/10.1145/3715931.3715940

Du, J., He, Z., Lu, X., & Si, K. (2024). Research on Academic Warning Model of College Student Study based on
Apriori Association Rule. 2024 5th International Conference on Information Science and Education (ICISE-
IE), 243-248. https://doi.org/10.1109/ICISE-IE64355.2024.11025416

Elfira Iriani, I Gusti Prahmana, & Yani Maulita. (2024). Korelasi Antara Karakteristik TKI dengan Jenis Pekerjaan
Menggunakan Metode Apriori. Bridge : Jurnal Publikasi Sistem Informasi Dan Telekomunikasi, 2(4), 85—
100. https://doi.org/10.62951/bridge.v2i4.218

Fang, Y., Wang, R., Guo, M., & Hou, Y. (2022). Product bundling for online supermarkets by frequent itemset
mining and  optimization approach.  Procedia = Computer  Science, 207, 4434-4441.
https://doi.org/10.1016/j.procs.2022.09.507

Gobov, D., & Sokolovskiy, N. (2023). Association Rule Mining for Requirement Elicitation Techniques in IT
Projects. 983-987. https://doi.org/10.15439/2023F4831

Guo, H., Mo, Y., Guo, F., Kang, R., Tang, K., & Ma, Q. (2025). Association analysis of causative factors of fall
from  height accidents.  Journal  of  Safety  Science  and  Resilience, 100221.
https://doi.org/10.1016/j.jnlssr.2025.100221

Hasan, A. Al, Bari, Q. H., Lorber, P., Rafizul, I. M., Saju, J. A., & Kraft, E. (2024). An Association Rule Mining
approach to explore the dynamics in plastic recycling business. Cleaner Waste Systems, 9.
https://doi.org/10.1016/j.clwas.2024.100186

Hassan, Md. M., Karim, A., Mollick, S., Azam, S., Ignatious, E., & Haque, A. S. M. F. Al. (2023). An Apriori
Algorithm-Based Association Rule Analysis to detect Human Suicidal Behaviour. Procedia Computer
Science, 219, 1279-1288. https://doi.org/10.1016/j.procs.2023.01.412

Huang, D., Liang, T., Hu, S., Loughney, S., & Wang, J. (2023). Characteristics analysis of intercontinental sea
accidents using weighted association rule mining: Evidence from the Mediterranean Sea and Black Sea.
Ocean Engineering, 287, 1158309. https://doi.org/10.1016/j.oceaneng.2023.115839

Hu, Y., Xu, W., Yuan, R., & Chen, W. (2023). Apriori algorithm-based analysis of causal factors of ground-floor
economic catering accidents. Proceedings of the 2023 4th International Conference on Big Data Economy
and Information Management, 129—135. https://doi.org/10.1145/3659211.3659234

*name of corresponding author

This is anCreative Commons License This work is licensed under a Creative
BY NC Commons Attribution-NonCommercial 4.0 International License. 1962


https://doi.org/10.33395/sinkron.v9i4.15227

. Sinkron : Jurnal dan Penelitian Teknik Informatika
S'[n kron Volume 9, Issue 4, October 2025 e-ISSN : 2541-2019
JURNAL & PENELITIAN TEKNIK INFORMATIK DOI : https://doi.org/10.33395/sinkron.v9i4.15227 p-ISSN : 2541-044X

Jaradat, S., Alhadidi, T. L., Ashqar, H. 1., Hossain, A., & Elhenawy, M. (2025). Investigating patterns of freeway
crashes in Jordan: Findings from a text mining approach. Results in Engineering, 26.
https://doi.org/10.1016/j.rineng.2025.104413

Jiang, Q. (2021). Analysis of Rural Tourism Demand Characteristics and Experience Differences Based on
Association Rule Mining. Wireless Communications and Mobile Computing, 2021(1).
https://doi.org/10.1155/2021/8742950

Kim, C., Yeom, J., Jeong, S., & Chung, J.-B. (2023). Resilience and social change: Findings from research trends
using association rule mining. Heliyon, 9(8), ¢18766. https://doi.org/10.1016/j.heliyon.2023.e18766

Kiraz, A., & Hiseyin, E. (2020). DATA MINING APPLICATIONS: THE SAMPLE OF SAKARYA
UNIVERSITY LIBRARY AND DOCUMENTATION DEPARTMENT . TOJET: The Turkish Online
Journal of Educational Technology, Special issue IETC, ITEC, IWSC & INTE.

Kovalchuk, O., Banakh, S., Masonkova, M., Kolesnikov, A., Chopyk, P., & Basistyi, P. (2024). Association Rules
Mining in Crime Data Analysis. 2024 [4th International Conference on Advanced Computer Information
Technologies (ACIT), 144—149. https://doi.org/10.1109/ACIT62333.2024.10712467

Kristiana, T., Putri, S. A., Nurmalasari, Handayani, R. 1., Merlina, N., & Yunita, N. (2020). Association Rule
Implementation Using Algorithm Apriori To Analize Fishing Pattern In Indonesia. Journal of Physics:
Conference Series, 1641(1), 012072. https://doi.org/10.1088/1742-6596/1641/1/012072

Lawal, O., Ogugbue, C. J., & Imam, T. S. (2023). Mining association rules between lichens and air quality to
support urban air quality monitoring in Nigeria. Heliyon, 9(1).
https://doi.org/10.1016/j.heliyon.2023.e13073

Li, Z.,Li, X., Tang, R., & Zhang, L. (2021). Apriori Algorithm for the Data Mining of Global Cyberspace Security
Issues for Human Participatory Based on Association Rules. Frontiers in Psychology, 11.
https://doi.org/10.3389/fpsyg.2020.582480

Lu, P.-H., Keng, J.-L., Tsai, F.-M., Lu, P.-H., & Kuo, C.-Y. (2021). An Apriori Algorithm-Based Association Rule
Analysis to Identify Acupoint Combinations for Treating Diabetic Gastroparesis. Evidence-Based
Complementary and Alternative Medicine, 2021, 1-9. https://doi.org/10.1155/2021/6649331

Machfudiyanto, R. A., Chen, J.-H., Latief, Y., Rachmawati, T. S. N., Arifai, A. M., & Firmansyah, N. (2023).
Applying Association Rule Mining to Explore Unsafe Behaviors in the Indonesian Construction Industry.
Sustainability, 15(6), 5261. https://doi.org/10.3390/sul5065261

Maneiro, R., Amatria, M., Losada, J. L., Jonsson, G. K., Ard4, A., & Ivan-Baragafio, 1. (2025). Application of
association rules to ball possessions in professional men’s football. Frontiers in Psychology, 16.
https://doi.org/10.3389/fpsyg.2025.1527437

Masdiyasa, I. G. S., Prabowo, A., Mandyartha, E. P., Ariefwan, R. M., Sugiarto, & Idhom, M. (2022). Analysis of
Agricultural Product Package Recommendations Using the FP-Growth Algorithm. 2022 5th International
Conference on Networking, Information Systems and Security.: Envisage Intelligent Systems in 5g//6G-Based
Interconnected Digital Worlds (NISS), 1-8. https://doi.org/10.1109/NISS55057.2022.10085146

Montella, A., de Ofia, R., Mauriello, F., Rella Riccardi, M., & Silvestro, G. (2020). A data mining approach to
investigate patterns of powered two-wheeler crashes in Spain. Accident Analysis & Prevention, 134, 105251.
https://doi.org/10.1016/j.aap.2019.07.027

Musa, A., Musa, R. M., Fen, B. W., & Cheah, K. S. L. (2025). Predicting Determinants of Mental Health Status
in Malaysian Undergraduate Students Using the Association Rule Mining Technique. The Open Psychology
Journal, 18(1). https://doi.org/10.2174/0118743501369103250414080227

Peng, F., Sun, Y., Chen, Z., & Gao, J. (2023). An Improved Apriori Algorithm for Association Rule Mining in
Employability ~ Analysis.  Tehnicki ~ Vjesnik, 30(5), 1435-1442. https://doi.org/10.17559/TV-

20230327000481
Primanda, E., & Oktora, S. 1. (2024). Analisis Ketertinggalan Desa di Provinsi Papua dan Papua Barat
Menggunakan Association Rule Mining. Statistika, 24(1), 102-114.

https://doi.org/10.29313/statistika.v24i1.2302

PRISMA Executive. (n.d.). PRISMA flow diagram. Https://Www.Prisma-Statement.Org/Prisma-2020-Flow-
Diagram.

Recommender System, ; S, Babalhavaeji, F., Jalali, M., Hariri, N., & Khademi, M. (2024). Application of Data
Mining in the Recommender System of Digital Libraries Based on Association Rules (Case Study. Astan
Quds Razavi Digital Library). Librarianship and Information Organization Studies, 35(2), 39-66.
https://doi.org/10.30484/NASTINFO.2024.3496.2246

Riyadh Alboalebrah, M., & Al-augby, S. (2025). Unveiling the Causes of Fatal Road Accidents in Iraq: An
Association Rule Mining Approach Using the Apriori Algorithm. Journal of Cyber Security and Risk
Auditing, 2025(2), 1-11. https://doi.org/10.63180/jcsra.thestap.2025.2.1

*name of corresponding author

This is anCreative Commons License This work is licensed under a Creative
BY NC Commons Attribution-NonCommercial 4.0 International License. 1963


https://doi.org/10.33395/sinkron.v9i4.15227

. Sinkron : Jurnal dan Penelitian Teknik Informatika
S'[n kron Volume 9, Issue 4, October 2025 e-ISSN : 2541-2019
JURNAL & PENELITIAN TEKNIK INFORMATIKA DOI : https://doi.org/10.33395/sinkron.v9i4.15227 p-ISSN : 2541-044X

Schoch, A., Refflinghaus, R., Schmitzberger, N., & Wolters, A. (2024). Association Rule Mining for Dynamic
Error Classification in the Automotive Manufacturing Industry. Procedia CIRP, 126, 1041-1046.
https://doi.org/10.1016/j.procir.2024.08.400

Septianto, Y., & Musodo, K. A. (2024). Data Tracer Study Analysis in Higher Education Using The FP-Growth
Algorithm. Eduvest - Journal of Universal Studies, 4(12), 11966-11979.
https://doi.org/10.59188/eduvest.v4i12.50106

Setiawan, A., Kurniawan, V., & Novita, R. (2024). Penerapan Algoritma Eclat Untuk Mencari Pola Hubungan
Antar Barang Pada Data transaksi Penjualan. Indonesian Journal of Informatic Research and Software
Engineering (IJIRSE), 4(1), 9-16. https://doi.org/10.57152/ijirse.v4i11.1348

Shahin, M., Arakkal Peious, S., Sharma, R., Kaushik, M., Ben Yahia, S., Shah, S. A., & Draheim, D. (2021). Big
Data Analytics in Association Rule Mining: A Systematic Literature Review. 2021 the 3rd International
Conference on Big Data Engineering and Technology (BDET), 40-49.
https://doi.org/10.1145/3474944.3474951

Shastri, L. B. (2020). Applying Association Rule Mining to analyze the performance of Indian Cricket Team in
120 format Geetanjali Sahi. 2020(1). www.howstat.com

Sivasankaran, S. K., Natarajan, P., & Balasubramanian, V. (2020). Identifying Patterns of Pedestrian Crashes in
Urban Metropolitan Roads in India using Association Rule Mining. Transportation Research Procedia, 48,
3496-3507. https://doi.org/10.1016/].trpro.2020.08.102

Sohrabi, C., Franchi, T., Mathew, G., Kerwan, A., Nicola, M., Griffin, M., Agha, M., & Agha, R. (2021). PRISMA
2020 statement: What’s new and the importance of reporting guidelines. International Journal of Surgery,
88, 105918. https://doi.org/10.1016/j.ijsu.2021.105918

Tamakloe, R., & Adanu, E. K. (2024). Critical patterns associated with vehicle-pedestrian hit-and-run casualty
injury severity under different weather conditions: An association rule mining approach. /4TSS Research,
48(3), 299-318. https://doi.org/10.1016/j.iatssr.2024.06.003

Triayudi, A. (2022). Penerapan Algoritma Apriori Data Mining Untuk Menentukan Penyusunan Layout Barang
Pada Toko Ritel. Building of Informatics, Technology and Science (BITS), 4(2).
https://doi.org/10.47065/bits.v4i2.2303

Wang, L., Guo, Y., Guo, Y., Xia, X., Zhang, Z., & Cao, J. (2023). An Improved Eclat Algorithm based Association
Rules Mining Method for Failure Status Information and Remanufacturing Machining Schemes of Retired
Products. Procedia CIRP, 118, 572-577. https://doi.org/10.1016/j.procir.2023.06.098

Wang, Y. (2024). Association Mining Techniques for Enterprise Digital Development Data Based on Apriori
Algorithm. 2024 International Conference on Big Data and Digital Management, 263-268.
https://doi.org/10.1145/3696500.3696545

Waseem, M., & Abidin, S. (2024). A Comparative Study on Association Rule Mining in Distributed Data Mining.
2024 IEEE International Conference on Computing, Power and Communication Technologies (IC2PCT),
251-257. https://doi.org/10.1109/IC2PCT60090.2024.10486650

Widodo, W., Riswanto, E., Suparyanto, & Sulistianto, H. D. (2025). Implementation of Association Rule Method
for Promotion Strategy Using the Apriori Algorithm: Case Study: Snada Accessories Store. 2025 4th
International Conference on Electronics Representation and Algorithm (ICERA), 563-568.
https://doi.org/10.1109/ICERA66156.2025.11087287

Yang, Y., Tian, N., Wang, Y., & Yuan, Z. (2022). A Parallel FP-Growth Mining Algorithm with Load Balancing
Constraints for Traffic Crash Data. https://doi.org/10.21203/rs.3.rs-1311180/v1

Yan, J., Miao, C., Su, F., & Zhao, Y. (2024). Association mining of coastline change and land use patterns to
enhance conservation. Ecological Informatics, 80. https://doi.org/10.1016/j.ecoinf.2024.102544

Ziakopoulos, A., Michelaraki, E., Nikolaou, D., Folla, K., & Yannis, G. (2023). Association Rule Mining for
Island and Mainland Road Crash Injuries in Greece. Transportation Research Procedia, 72, 163—170.
https://doi.org/10.1016/j.trpro.2023.11.390

*name of corresponding author

This is anCreative Commons License This work is licensed under a Creative
BY NC Commons Attribution-NonCommercial 4.0 International License. 1964


https://doi.org/10.33395/sinkron.v9i4.15227

