ISSN: 2147-5121 / E-ISSN: 2717-7610 it Yayin Aralg:: Yilda 2 Say: - Baslangig: 2013

NISANTASI

istanbul Nisantagi Universitesi UNIVERSITY istanbul Nisantasi University
Sosyal Bilimler Dergisi v Journal of Social Sciences

Bilimsel Hakemli Dergi N l l S B D Scientific Refereed Journal

Yil: 2023 Cilt: 11 Say:: 2 Year: 2023 Vol.: 11 No: 2

DERLEME MAKALE / REVIEW ARTICLE

DOI: 10.52122 /nisantasisbd.1256691

A BIBLIOMETRIC ANALYSIS OF QUALITY CONTROL CHARTS

Ars. Goér. Fatmanur GOCER* Dr. Ogr. Uyesi Sinem BUYUKSAATCI KiRiS*
*[stanbul Nisantas1 Universitesi, Miihendislik Mimarlik *[stanbul Universitesi-Cerrahpasa, Mithendislik Fakiiltesi,
Fakiiltesi, Endiistri Miithendisligi Pr. Endiistri Mithendisligi Boliimi
e-posta: fatmanur.gocer@nisantasi.edu.tr e-posta: s.buyuksaatcikiris@iuc.edu.tr
0000-0001-8063-2566 0000-0001-7697-3018
ABSTRACT

In order to recognize research directions, monitor research hot spots and directions for further researches, this
work evaluates the bibliometric analysis of quality control charts. So, based on the following analysis—
chronological distribution, country distribution, keyword co-occurrence and author co-occurrence—a summary of
quality control chart studies from 2002 to 2023 was obtained using VOSviewer software. A total of 2702 research
papers published were examined. The findings indicate that the topics of "engineering”, "management sciences &
statistics" and "materials science & automation control systems" are of particular interest in quality control chart
researches. In addition, the keywords “statistical process control”, “average run length” and “control charts” have
seen a sharp increase in recent years in term of citations. Besides, William H. Woodall, Douglas C. Montgomery and
Matthew R Reynolds were identified as the highly referenced authors. The USA, China, Pakistan, Saudi Arabia, and
Malaysia were found to have the highest influence on quality control charts researches among the 76 nations
studied in this study, with 618, 485, 260, 202, and 140 publications, respectively.
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KALITE KONTROL CiZELGELERININ BiBLIYOMETRIK ANALIZi

0z

Bu c¢alisma, kalite kontrol ¢izelgeleri konusunda arastirma yoénlerini belirlemek, arastirma sicak noktalarini ve
sonraki arastirmalar i¢in yonelimleri izlemek icin kalite kontrol c¢izelgelerinin bibliyometrik analizini
degerlendirmektedir. Bu nedenle; kronolojik dagilim, iilke dagilimi, anahtar kelime birlikte kullanimi ve yazar
birlikte kullanimi analizlerine dayanarak ve VOSviewer yazilimi kullanilarak 2002'den 2023'e kadar kalite kontrol
cizelgeleri calismalarinin bir dzeti elde edilmistir. Yayinlanmis toplam 2702 arastirma makalesi incelenmistir.
Bulgular, "miihendislik", "yonetim bilimleri ve istatistik" ve "malzeme bilimi ve otomasyon kontrol sistemleri”
konularinin kalite kontrol semasi arastirmalarinda 6zellikle ilgi ¢cekici oldugunu belirtmektedir. Ayrica “istatistiksel
slire¢ kontrol”, “ortalama calisma uzunlugu” ve “kontrol ¢izelgeleri” anahtar kelimeleri atif agisindan son yillarda
keskin bir artis gostermistir. Ayrica William H. Woodall, Douglas C. Montgomery ve Matthew R Reynolds da en ¢ok
atif yapilan yazarlar olarak belirlenmistir. Bu ¢alismada incelenen 76 iilke arasinda sirasiyla 618, 485, 260, 202 ve
140 yayinla ABD, Cin, Pakistan, Suudi Arabistan ve Malezya'nin kalite kontrol ¢izelgeleri arastirmalarinda en yiiksek
etkiye sahip oldugu bulunmustur.
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INTRODUCTION

One of the most crucial considerations for consumers when choosing between competing goods
and services is quality. Quality also correlates with a linear rise in production in another way.
Reducing variability in processes and products is a key component of quality improvement.
(Montgomery D.C, 2020). Quality is a set of systems that have gained meaning in many sectors
with different measurement methods. On the other hand, quality control of commercial products
and services has a very significant place in providing competitive advantage, gaining customer
loyalty, and obtaining a higher quality, value, and success control of manufacturers. The essential
purpose of quality control should be to improve the variance between the perceived value and the
measured value.

The development of the principle of quality began in the early 20th century with the testing
methods of products and materials in AT&T laboratories. W.S. Gosset introduced t-distiribution
during quality control improvement in 1908. The quality department, which attaches importance
to the testing, inspection and reliability of the products, was established in AT&T laboratories.
W.A. Shewart introduced the concept of the control scheme while working in these laboritories.
Acceptance sampling was also developed at labs. W.A. Shewart published economic control in
product quality. Statistical quality control forms quality communities during this time and spreads
throughout the industry through training (Vadori, 2020).

Shewhart explained statistical quality with three precisions and quality control in three steps in
his book “Statistical Methods”. These three steps in quality control processes are the examination
of what is specifically requested, whether the production with this specified specification meets
the indicators, and whether the manufactured products meet the specifications. When Statistical
Quality is examined under four basic functions, it is possible to combine the functions as follows:
monitoring process parameters and process outputs, distinguishing the variances caused by
special reasons during the process, ensuring continuous improvement by separating the
variances caused by common reasons, and deciding how the process can cope with the
specifications.

Statistical process control (SPC) is a sophisticated collection of tools used to inspect, manage, and
improve the quality of processes (Silpakob et.al., 2023). By removing specific reasons of variation
in processes, such as tool wear, operator error, measurement mistakes, use of unsuitable raw
materials, etc,, it is a potent way to manage, control, analyze, and enhance the performance of a
process (Abtew et.al., 2018). Statistical Process Control (SPC) is the use of statistical techniques
to oversee and regulate a process to make sure it runs as efficiently as possible and results in a
conforming product (Madanhire & Mbohwa, 2016). A considerably greater range of tasks are
included in statistical process control, such as designing sample and inspection plans, performing
Pareto analyses, designing experiments, and performing multivariable analyses (Harris & Ross,
1991). Firms with high production demands use SPC tools to maintain stability (Hrvacic, 2018).
In addition, since the application of SPC provides fewer defective products and improved
production time, SPC has become essential in large mass production companies. SPC is used to
ensure that the final product's quality will meet predetermined requirements (Koutras et.al,,
2007). SPC aims to provide higher-quality products and services by reducing variation. 7 basic
tools comprise SPC. These are histogram, Pareto chart, cause and effect diagram, stem and leaf
chart, control sheet, defect concentration diagram, scatter diagram, and control charts (Hrvacic,
2018). Monitoring processes with these techniques at every stage of production and service is
seen as an effective tool. Because all processes have some inherent normal variability in
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performance, consistency does not imply that the same results will be obtained every time.
Instead, the results will shift (Jalote & Saxena, 2002). The process is under control when there are
variations between the upper and lower control levels identified in the control charts. Monitoring
unpredictable errors and situations outside the specified limits and controlling the process is a
crucial factor of SPC. One can classify control charts into the following three major types based on
their statistical underpinnings: Control charts using Shewhart, Cumulative Sum (CUSUM), and
Exponentially Weighted Moving Average (EWMA) (Koutras et.al., 2007). These charts come under
the category of the Control chart for variables.The oldest and most popular known control charts
were introduced by Shewhart in 1931 and called by his name.

The use of statistical process control charts has spread over a wide area. Manufacturing processes
are the environments where these charts are used the most due to the inherent variation. Apart
from this, one of the application areas is the healthcare sector. One of them is the healthcare sector.
Error rates rise in tandem with increased human engagement in healthcare. Statistical control
charts can be used to identify the special and common causes of variances, which can assist in
detecting the source of errors. Initially used in laboratories, control charts were later used in
hospitals to manage patient-level data. The mortality rate, door to reperfusion time, door to
needle time, length of stay, processing time, admission time, complications, surgical site
infections, and the percentage of errors in almost every department have all decreased
dramatically with the use of control charts (Suman & Prajapati, 2018).

While continuous quality gained importance, SPC tools that reduce variation and keep the process
stable have also shown themselves in the food industry. Technology, sensory (flavor, color,
texture, smell, and taste), physical attributes, microbiological safety, chemical composition, and
nutritional value are all strongly tied to quality control in the food industry. Moreover, the food
industry has had to take into account important aspects of the manufacturing process, the
distribution procedures, and the product-market systems as indications of overall quality in
addition to the customer's impression of a product's quality. SPC implementations revealed that
food industry was mainly due to its compliance with food laws and regulation (Lim et.al,, 2014).
Unlike other industries, SPC applications in the food industry are at a very low level in the
literature because of the special characteristics of food products (Halim Lim, 2017). Rai (2008)
addressed the problem of weight (over or under) variation in the tea package encountered in tea
production with the help of a control diagram. Alfatiyah et al. (2020) analyzed the number of
errors of nugget products with the p diagram and investigated when and for what reason the
errors outside the control limit occurred. Gonzalez Alvarez et al. (2022) assessed the stability and
conformity to quality standards of a firm that produces pasta within the food industry sector.
Losses resulting from poor quality of the product have necessitated monitoring various quality
characteristics such as humidity and acidity with X-R quality control diagrams.

Another area where SPC applications are frequently used is the textile industry. Das (2013)
explained different statistical techniques and their applications in textile industry with relevant
examples. Suryoputro et al. (2017) implemented seven tools including control charts at the Batik
Company to reduce and prevent defects in textile products. Abdulghafour et al. (2021) conducted
a study to help textile manufacturers and enable them to focus on reducing quality costs in their
relevant unit operations, especially in a competitive market or recession environment. X-R and X-
S control charts for variables have been applied and implemented to monitor the yarn quality
variations.

There are also review studies on control charts in the literature. Nasiri and Darestani (2016
examined a number of control chart research studies that used fuzzy logic between 1990 and
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2012. They examined the researches under 7 headings, assumptions of the data model, type of
the control charts, type of variables, input representation techniques, type of membership
function, type of validation, performance criteria. The non-standard uses of SPC charts
documented in the literature from 1989 to 2000 were examined by MacCarthy and Wasusri in
2002. The application domain, data sources, and control chart approaches utilized in non-
standard applications were all analyzed. Aykroyd et. al. (2019's goal was to pinpoint existing,
forthcoming, and hot themes that would be studied in control chart research in 2015 and early
2016 using bibliometric analysis technique. They also presented industrial and non-industrial
applications and cases which were monitored by control charts. Another subject covered by this
paper is the potential impact of the big data revolution on control charts.

This bibliometric analysis seeks to further these earlier reviews by charting the evolution of
quality control charts between 2002 and 2023. Below research questions guided the review.

RQ 1: What is the total number of papers published globally, their development trajectory, and
their distribution throughout the countries in the quality control charts knowledge base?

RQ 2. What are the most frequently studied topics in the quality control charts literature in recent
years?

RQ 3. Which authors and research papers have had the greatest impact on quality control charts
research?

Accordingly, the paper is structured as follows. The next section describes the steps performed
through the VOSviewer program used for bibliometric analysis. Chapter 2 presents the findings of
the study respect to co-occurrence keywords. co-citation authors, co-citation documents, and co-
citation countries. The conclusion part provides a summary and final descriptions.

1. Application

Bibliometric analysis, which has been used in an increasing trend recently, is a well-known
quantitative and rigorous method that helps to perform a comprehensive literature review and
identify research trends and hot topics. This analysis provides quantitative statistics, allowing
visual data from an extensive perspective while examining a large amount of publications.
Through this method, researchers can provide a comprehensive definition for future studies by
visualizing the relationships between articles, journals, keywords, and prevalent citation
networks (Ranjbari et al.,, 2021). In this study, the bibliometric analysis was carried out using the
VOSviewer program on the information obtained from the Web of Science (WOS) core collection
data set. The WOS core collection database is regarded as the most reliable data source for
researching publications across a wide range of areas because it contains the most respectable
and significant journals (Zhao et al.,, 2019). Although Scopus has a broad data extent, it has a high
connection with the WOS database. The WOS core collection database allows researchers to reach
various fields such as management and social sciences, apart from engineering and science. This
is one of the reasons why it was chosen in this study.

VOSviewer visually expresses to the researchers the authors who have participated in the joint
work on the subject, the interaction of the studies with each other, through the keywords,
countries, and references, in the form of cluster analysis through the research unit. While word
analysis examines the keywords and terms used together, in co-citation analysis, the author
examines the common occurrences between journals and studies. In particular, the studies that
have common references are handled with cluster analysis, and the high citation relationships
between the studies are also examined. Some important issues may not be considered because
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they are not cited (Zhao et al.,, 2019). The analysis progressed in a 5-stage process. The research
was started by using the “quality control charts” keyword and approximately 10709 articles were
included in the process as definitions. In the first stage, citation topics were primarily limited to
“Statistical Methods”, “Management”, “Automation & Control Systems”, “Design and
Manufacturing”, “Supply Chain and Logistics”, “Manufacturing”, and finally “Operation Research
and Management Science”. After this limitation, the number of articles decreased to 4956. In the
second stage, the articles with publication years from 2002 to 2023 were included in the
analysis. With this time interval, the last two decades were taken into account. After the year
limitation, the number of articles was reduced to 4310. In the third stage, in order to increase the
depth of the study in the WOS category, “Engineering Industrial”, “Operations Research
Management Science”, “Engineering Multidisciplinary”, “Statics Probability”, “Engineering
Manufacturing”, “Computer Science Interdisciplinary Applications”, “Automation Control

» o«

Systems”, “Management”, “Social Sciences Interdisciplinary”, “Computer Science Information
Systems”, “Mathematics Interdisciplinary Applications”, “Multidisciplinary Sciences”, “Business”,
“Instrumentation”, “Mathematics”, “Mathematics Applied”, and “Material Science
Multidisciplinary” topics were preferred and the number of articles to be analyzed was reduced
to 3804. The fourth stage is the stage where the publishers were restricted. In this study, articles
published by Wiley, Taylor & Francis, Elsevier, Spring Nature, Emerald Group Publishing, and
IEEE. In this way, the number of sample articles was further narrowed down to 2845. Eventually,
SCI-E, SSCI, and CPCI-S were preferred within the scope of the WOS index, and the data set to be
used in VOSviewer was determined with 2702 articles. The systematic stages of the search

process used in this study are shown in Figure 1.
2. Findings
2.1. Evolution of Publications

Figure 2 depicts the trend in research publications on quality control charts from 2002 to 2023.
Studies on quality control charts have shown an increasing trend over the years. In particular, the
time period between 2019-2021 is seen as the most productive years in terms of published
articles on quality control charts.
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2.2. Analysis of Citations

A citation is a reference to a source. If an article has a large number of citations, this can show its
importance. Table 1 below summarizes the fifteen most cited articles on quality control charts in
the WOS database.

Table 1. The Top 10 Most Cited Articles in WOS Database

No Authors Title Citation Type

1 Jensen et al., 2006 Effects of parameter estimation on control chart 412 Review
properties: A literature review

Data quality for data science, predictive analytics, and
2 Hazen et al, 2014 big data in supply chain management: An introduction to 404 Article
the problem and suggestions for research and
applications

3 Bersimis et al., 2007 Multivariate statistical process control charts: An 390 Review
overview

4 Woodall, WH., 2006 The use of control charts in health-care and public-health 344 Review

surveillance

5 Nichols and Padgett, 2006 A bootstrap control chart for Weibull percentiles 256 Article
6 Lee et al,, 2004 Fault detection of batch processes using multiway kernel 218 Article
principal component analysis
7 Mahmoud et al,, 2007 A change point method for linear profile data 205 Article
8 Woodall and Montgomery,  gome Current Directions in the Theory and Application 197 Article
2014 of Statistical Process Monitoring
9 Williams et al., 2007 Statistical monitoring of nonlinear product and 188 Article
process quality profiles
10 Colledani et al., 2014 Design and management of manufacturing systems for 169 Article

production quality

2.3. Keyword co-occurrence network

The authors’ keywords should express their research's essential impression and extent. Analysis
of terms together can enable us to discover significant points about the subject while researching
the same areas. Keyword co-occurrence analysis was performed using the VOSviewer program.
The smallest quantity of circumstances of a keyword has progressed by making 10 keyword
matches in this study. 5332 keywords have been reduced to 149 with this limitation. The
restricted words were split into 9 clusters Each node in this network specifies a keyword. The
nodes, which have a larger and brighter appearance, indicate the frequency of the keywords. The
distance between the nodes would specify the relationship of the keywords to each other. It is
accepted that the reduced range between two nodes, the higher the relationship between them.
As given in Figure 3, “Shewart control charts” and “quality control” keywords received the most

» o«

attention while “statistical process control” while “ewma,” “markov chain” and “average run
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length” have a great link. Based on the data in Figure 3 researchers could realize the novelest and
effective keywords.

Among the 2702 articles we considered in the study, 15 of the keywords with the highest
frequency of occurence are “statistical process control”, “average run length”, “control chart”,
“control charts”, “quality control”, “EWMA”, “Markov chain”, “exponentially weighted moving
average”, “profile monitoring”, “CUSUM”, “monte carlo simulation”, “average run length(arl)”,
“phase II”, “spc” and “phase I”. Their occurence and total link values are shown in Table 2.
Moreover, these fifteen keywords have the maximum amount of cross-references to alternative
expressions in the dataset.

Table 2. Top 15 Co-occurrence Keywords in the Quality Control Chart Literature

No Keyword Occurrences Total link strength
1 Statistical process control 633 1178
2 Average run length 491 1059
3 Control chart 340 745
4 Control charts 269 502
5 Quality control 242 449
6 EWMA 130 333
7 Markov chain 123 256
8 Exponentially weighted moving average 67 189
9 Profile monitoring 97 188
10 CUSUM 65 182
11 Monte carlo simulation 58 171
12 Average run length(arl) 93 162
13 Phase I 39 119
14 Spc 65 117
15 Phase | 40 114
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Figure 3. Co-occurrence Network of Keywords Generated by VOSviewer Based on Quality Control Charts

2.4. Co-Citation Analysis

Co-citation analysis examines whether two documents cite together and presents the amount
cited together each other. In addition, co-citation analysis uses the ability of journals to visualize
similar studies, keywords used, as well as visual associations of related studies under the
identified compilation. In this study, three sorts of co-citation analysis as the co-author, co-citation
cite references, and co-citation country were considered. Furthermore, the co-citation cite
references approach with cluster analysis analyzes the occurrence of recent research trends and
relevant variation after a certain time and detects the research attention at a time point. The visual
network diagram reveals lines or “links” associating each of the authors, is based on their co-
citation by other academics. Looking at the semantic relationship between the links provides
insights to help understand the breadth and place of knowledge that scientists have about that
field. Ultimately, the network diagram view arranges the authors toward colored “clusters” by co-
citation patterns.

2.4.1. Co-Citation Author Network

Author co-citation analysis looks into how research societies emerged and whose works were
referenced together in related domains. The author co-citation structure is shown in Figure 4 with
343 nodes, whose volume corresponds to the frequency of author co-citations. In addition, 37110
links consider the indirect collective associations shaped by co-citations. Accordingly, the bulk of
highly referenced authors were identified, including William H. Woodall (frequency = 1136, USA),
Douglas C. Montgomery (frequency = 1387, USA), Matthew R Reynolds (frequency = 932, USA),
Zhang Wu (frequency = 736, Singapore), and Chang-Ling Zou (frequency = 636, China). In
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addition, the top 20 co-cited authors in the quality control chart literature are presented in Table
3. Considering the positions of the exceedingly cited authors, it is fair to say that examination of
quality control charts has been strongly commenced in America, Singapore, and China.
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Figure 4. Author Co-citation Visual Network for Researches on Quality Control Charts in 2002-2023 Date Range (n =
15011 include the number of authors in the co-citation map; restriction is 40 citations each author, this meets 343
authors

Table 3. Highest Ranked 20 Co-cited Authors in the Quality Control Chart Literature in 2002-
2023 Date Range

No Author Citation Total link strength
1 Woodall, WH 1136 29882
2 Montgomery, DC 1387 28836
3 Reynolds, MR 932 25059
4 Wu,Z 736 18983
5 Zou, CL 636 18168
6 Hag, A 600 17382
7 Lucas, JM 696 17368
8 Costa, AFB 605 16357
9 Noorossana, R 467 15085
10 Riaz, M 476 14504
11 Chakraborti, S 521 13658
12 Page, ES 515 13363
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13 Castagliola, P 497 13078
14 Lowry, CA 485 12023
15 Hawkins, DM 459 11982
16 Roberts, SW 448 11972
17 Mahmoud, MA 416 11908
18 Qiu, PH 415 11669
19 Gan, FF 378 10880
20 Abbas, N 370 10846

2.4.2. Co-Citation Cite References

The co-citation network diagram reveals the bibliographic structure in accordance with co-
citation examination and shows the conceptual essential of investigation. Considering the number
of 210 documents,12957 linked research were identified and the top 20 co-cited documents as
shown in Table 4 were determined. To simplify the description of the clusters, we confined this
study target to citations with 30 repetitions or more. Accordingly, 6 clusters formed for the
structure of this research are shown in Figure 5. Each separate cluster contains common citation
references that indicate the specified references. The breadth range among corners resembles the
probability of co-citation, the nearer two corners are situated simultaneously in the network map,
the further apparently such references will be cited in collaboration. In this context, studies in a
cluster are more apparent to be cited mutually than either association of studies from distinct
clusters.

Table 4. Top 20 Co-cited Documents on Quality Control Chartin 2002-2023 Date Range

No Article Citation Total link strength
1 Anscombe, F.]., & Page, E. S. (1954). Sequential tests for binomial and 367 3375
exponential populations. Biometrika, 41(1-2), 252-253.

2 Lucas, ]. M,, & Saccucci, M. S. (1990). Exponentially weighted moving

average control schemes: properties and 324 3313
enhancements. Technometrics, 32(1), 1-12.

3 Lowry, C. A, Woodall, W. H., Champ, C. W,, & Rigdon, S. E. (1992). A

284 2783

multivariate exponentially weighted moving average control
chart. Technometrics, 34(1), 46-53.
4  Kang, L., & Albin, S. L. (2000). On-line monitoring when the process yields 199 2218
a linear profile. Journal of quality Technology, 32(4), 418-426.

5 Kim, K. M. Mahmoud, and W. Woodall. (2003). On the monitoring of linear 173 2023
profiles. Journal of Quality Technology, 35(3), 317-28.
6  Montgomery, D. C. (2007). Introduction to statistical quality control. John 281 1788
Wiley & Sons.

7 Woodall, W. H., & Montgomery, D. C. (2014). Some current directions in

the theory and application of statistical process monitoring. Journal of 157 1745
Quality Technology, 46(1), 78-94.
8 Jensen, W. A, Jones-Farmer, L. A., Champ, C. W., & Woodall, W. H. (2006).
Effects of parameter estimation on control chart properties: a literature 181 1531
review. Journal of Quality technology, 38(4), 349-364.
9 Crosier, R. B. (1988). Multivariate generalizations of cumulative sum 156 1787

quality-control schemes. Technometrics, 30(3), 291-303.
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10 Mahmoud, M. A,, & Woodall, W. H. (2004). Phase I analysis of linear 129 1778
profiles with calibration applications. Technometrics, 46(4), 380-391.
11 Roberts, S. W. (2000). Control chart tests based on geometric moving 183 1723
averages. Technometrics, 42(1), 97-101.
12 Montgomery, D. C. (2005). Introduction to statistical quality control. John 208 1577
Wiley & Sons.
13 Lowry, C. A, & Montgomery, D. C. (1995). A review of multivariate control 172 1551
charts. lIE transactions, 27(6), 800-810.
14  Mahmoud, M. A, Parker, P. A,, Woodall, W. H., & Hawkins, D. M. (2007). A
change point method for linear profile data. Quality and Reliability 115 1495
Engineering International, 23(2), 247-268.
15 Woodall, W. H,, & Montgomery, D. C. (1999). Research issues and ideas in 153 1230
statistical process control. Journal of Quality Technology, 31(4), 376-386.
16 Duncan, A. ]. (1956). The economic design of X charts used to maintain
204 1178

current control of a process. Journal of the American statistical
association, 51(274), 228-242.
17 Pignatiello Jr, J. J., & Runger, G. C. (1990). Comparisons of multivariate 116 1166
CUSUM charts. Journal of quality technology, 22(3), 173-186.
18 Zou, C,, Tsung, F., & Wang, Z. (2007). Monitoring general linear profiles
using multivariate exponentially weighted moving average
schemes. Technometrics, 49(4), 395-408.
19 Reynolds, M. R., Amin, R. W,, Arnold, ]. C., & Nachlas, ]. A. (1988). Charts 133 1076
with variable sampling intervals. Technometrics, 30(2), 181-192.
20  Williams, J. D., Woodall, W. H., & Birch, J. B. (2007). Statistical monitoring

86 1127

. . . . R 107
of nonlinear product and process quality profiles. Quality and Reliability 89 070
Engineering International, 23(8), 925-941.
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Figure 5. Co-citation Visual Map of References Cited by Quality Control Charts Researches from 2002 to 2023. The
Examination Areas, or Theoretical Bases are Connected Mutually
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2.4.3. Country Citation Network

Figure 6 represents certain locations and Table 5 supplied the top topic out of that research 76
countries. The VOSviewer network diagram shown in Figure 6 indicates the number of
publications abounding in a certain country. In this study, among the 76 countries, The USA, China,
Pakistan, Saudi Arabia, and Malaysia were determined as the countries with the most impact on
quality control charts research with 618, 485, 260, 202, and 140 publications, respectively. In
addition, the top 20 co-cited countries are presented in Table 5. On the other hand, if the
contributions to research were evaluated, Iran, France, Greece, Taiwan, and Italy are among the
top 10 contributors.

vietnam

belgium
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caia bangladesh malaysia
aly
nigeria
singapore
egypt
br;u” qa(a:
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Figure 6. Country Co-citation Network

Table 5. Top 20 Co-cited Countries for the Quality Control Charts Literature in 2002-2023 Date

Range
No Country Documents Citations Total Links Strength
1 USA 618 13715 9096
2 China 485 7524 8343
3 Pakistan 260 4013 6402
4 Saudi Arabia 202 3399 5138
5 Malaysia 140 2095 3845
6 Iran 261 3653 3609
7 France 134 3081 3605
8 Greece 99 2081 2897
9 Taiwan 239 3510 2761
10 Italy 112 2129 2268
11 Singapore 102 2359 2209
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12 India 119 1619 2141
13 Brazil 126 1562 1678
14 South Korea 103 1986 1481
15 New Zealand 50 883 1432
16 Netherlands 54 1181 1374
17 Qatar 52 542 1330
18 South Africa 45 830 1330
19 Canada 65 1210 1256
20 Germany 73 913 1198
CONCLUSIONS

The bibliometric analysis method provides researchers a convenience and permit for the
recognition of fresh approaches for future investigation. In this bibliographic analysis, we
systematically reviewed the last two decades of the literature on quality control chart research.
The VOSviewer software was utilized to evaluate and the number of journal papers, the network
of authors, the network of countries, and future improvement management of quality control
chart research. As a result of the specific limitations made on the VOSviewer software for the
purposes, 2702 studies were obtained.

The essential finding from the view of the number of articles is that quality control chart research
is enhancing exponentially. The essence of research in this subject began in 1980 and has
continued to increase until today. Research hotspots comprise statistical quality control, average
run length, markov chain, and exponentially weighted moving average.

Considering the subject categories, it was determined that the quality control charts have a
significant degree of importance in the subjects of management sciences and automation systems.
In addition, quality control charts have a wide range of use in a wide variety of fields. Health Care
Science Services, Economics, Neurosciences, Water resources, Pediatrics, Health Policy Services,
Surgery, Chemistry Analytical, Oncology, Optics and Agricultural Engineering some of these fields.

In the common word analysis, statistical process control, average run length, exponentially
weighted moving average and markov chain were the keywords with the highest frequency, USA,
China, Pakistan, Saudi Arabia, and Malaysia were the first 5 countries with the highest citation
rate in the country citation network.

In the co-citation cite references section, the studies were gathered in 6 clusters. The studies
collected in each cluster have the highest citation rates among themselves. [t is very likely that the
studies shown in different colours are on a common denominator. The citation trends of future
studies may change over time in line with the limitations determined and the foresight of potential
researchers.

While doing bibliometric analysis, some limitations may occur because of the caharacteristic of
the research. Vosviewer only uses the Scopus database for the analyses. Although Scopus is the
largest database, not all papers associated with quality control charts may be included in it. This
may limit the subject depth, geographic coverage etc. Second limitation is that this study only
evaluates published articles. For a more comprehensive knowledge of the evolution of this
scientific subject, comparable analysis may be carried out for other document categories, such as
conference papers. Another limitation is to say with certainty that a highly cited article is actually
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highly influential. Authors may cite articles for many reasons. For example, to refer to a particular
methodology, to point out examples of other work done on the same topic, to reinforce a point
theymake in the text, to give credit to their mentors or experts in the field, or even to discuss
examples of flawed methods or misleading results. However, the bibliometric analysis performed
count all citations equally, regardless of the reason for the citation.

In this study, we did not include gray literature (eg, boks, conference papers) as mentioned in
limiations. In future studies, the search scope can be broaden to explore more relevant studies to
enrich the literature.
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EXTENDED ABSTRACT
GENISLETILMIS OZET

A BIBLIOMETRIC ANALYSIS OF QUALITY CONTROL CHARTS

Bu ¢alismanin amaci, kalite kontrol cizelgeleri konusunda arastirma yonlerini belirlemek,
arastirma sicak noktalarini ve sonraki arastirmalar i¢in yonelimleri izlemek icin kalite kontrol
cizelgelerinin bibliyometrik analizini degerlendirmektedir. Bu nedenle; kronolojik dagilim,
tilke dagilimi, anahtar kelime birlikte kullanimi ve yazar birlikte kullanimi analizlerine
dayanarak ve VOSviewer yazilimi kullanilarak 2002'den 2023'e kadar kalite kontrol cizelgeleri
calismalarinin bir 6zeti elde edilmistir. Calisma 5 asamali bir siirecte ilerlemistir. Arastirmaya
“kalite control cizelgesi” anahtar kelimesi kullanilarak baslanmis ve yaklasik olarak 10709
makale tanimlama olarak siirece dahil edilmistir. Oncelikli olarak kalitede kullanilan siireg
control diyagramlarim elde edebilmek icin ilk asamada alinti konular “Istatistiksel
Yontemler”, “Yonetim”, “Otomasyon ve Kontrol Sistemleri”, “Tasarim ve Imalat”, “Tedarik
Zinciri ve Lojistik”, “Imalat” ve son olarak “Yoneylem Arastirmasi ve Yonetim Bilimi" olarak
simirlandirlmistir. Bu simirlandirmadan sonra makale sayis1 4956’ya diismiistiir. ikinci
asamada yayin yil1 2002’den 2023’e kadar olan makaleler analize dahil edilmistir. Bu zaman
araligl ile son yirmi y1l dikkate alinmistir. Yil sinirlamasinin ardindan makale sayis1 4310’a
diistiriilmiistiir. Ugiincii asamada, ¢alismanin derinligini arttirabilmek amaciyla, Web of
Science kategorisinde “Endiistriyel Miihendislik”, “Yoneylem Arastirmasi Yonetim Bilimi”,
“Miithendislik Multidisipliner”, “Statik Olasiik”, “Miihendislik imalat”, “Bilgisayar Bilimleri
Disiplinleraras1 Uygulamalar”, “Otomasyon Kontrol Sistemleri”, “Yonetim”, “Sosyal Bilimler
Disiplinleraras1”, “Bilgisayar Bilimleri Bilgi Sistemleri”, “Matematik Disiplinlerarasi
Uygulamalar”, “Cok Disiplinli Bilimler” |, “Isletme”, “Enstriimantasyon”, “Matematik”,
“Uygulamali Matematik” ve “Malzeme Bilimi Multidisipliner” konular tercih edilerek makale
sayist 3804’e getirilmistir. Dordiincii asama yayimcilarin sinirlandirildigi asamadir. Bu
calismada Wiley, Taylor & Francis, Elsevier, Spring Nature, Emaral Group Publishing ve IEEE
tarafindan yayimlanan makaleler dikkate alinmistir. Bu sayede drnek makale sayisi daha da
daraltilarak 2845 makaleye indirgenmistir. Son asamada Web of Science indeksi kapsaminda
SCI-E, SSCI ve CPCI-S tercih edilerek, VOSviewer’da kullanilacak veri seti 2702 makale olarak
belirlenmistir. Yayinlanmis toplam 2702 arastirma makalesi incelenmistir. Bulgular;
"Miihendislik", "Yonetim Bilimleri ve Istatistik" ve "Malzeme bilimi” ve “otomasyon kontrol
sistemleri" konularinin kalite kontrol ¢izelgeleri arastirmalarinda 6zellikle ilgi ¢ekici oldugunu
belirtmektedir. Ayrica “istatistiksel siire¢ kontrol”, “ortalama ¢alisma uzunlugu” ve “kontrol
cizelgeleri” anahtar kelimeleri atif agisindan son yillarda keskin bir artis géstermistir. Bunlarin
disinda; William H. Woodall, Douglas C. Montgomery ve Matthew R Reynolds da en ¢ok atif
yapilan yazarlar olarak belirlenmistir. Bu ¢alismada incelenen 76 iilke arasinda ABD, Cin,
Pakistan, Suudi Arabistan ve Malezya'nin sirasiyla 618, 485, 260, 202 ve 140 yayinla kalite
kontrol cizelgeleri arastirmalarinda en yiiksek etkiye sahip oldugu bulunmustur. Ortak kelime
analizinde “istatistiksel siire¢ kontrol” ve “ortalama ¢alisma uzunlugu” siklig1 en fazla olan
kelimeler olurken, ABD ve Cin iilke alint1 aginda en yiiksek atif alan iilkeler olmuslardir. Ortak
alint1 referanslar kisminda calismalar 6 kiime igerisinde toplanmistir. Her bir kiime i¢inde
toplanan calismalar, kendi aralarinda alintilanma oranlar1 en yiiksek olan c¢alismalardir.
Burada farkl renkle gosterilen ¢alismalarin ortak bir payda tizerinde olma ihtimalleri ¢ok
yliksektir. Konu kategorileri géz 6niinde bulunduruldugunda; ulasilan sonuclar neticesinde
kalite kontrol cizelgelerinin "Miihendislik", "Y6netim Bilimleri ve [statistik" ve "Malzeme
bilimi” ve “otomasyon kontrol sistemleri” basliklar1 altinda azimsanmayacak derecede 6nem
derecesine sahip oldugu ortaya ¢ikmisti. Bu konu bagliklarinin disinda kalite kontrol
cizelgeleri ¢ok cesitli alanlarda ve ¢ok genis kullanim araligina sahiptir. Web of Science
kisitlamamiz haricinde “Saghk Bilimleri Hizmetleri”, “Ekonomi”, “Sinir Bilimleri”, “Su
kaynaklar”, “Pediatri”, “Saghk Politikas1 Hizmetleri”, “Cerrahi”, “Analitik Kimya”, “Onkoloji”,
“Optik” ve “Ziraat Mihendisligi” gibi daha bir¢ok farkli alanda da kalite control cizelgelerine
ait calismalar bulunmaktadir.
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