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Abstract. Stereotypes and abnormal behaviour (SAB) exhibited by long-tailed macaques 

(LTMs) have attracted the attention of behavioural study, although caused by many 

factors. Mostly found in captivity, it can also occur in the natural environment. This study 

aims to review several scientific articles on SAB in LTMs, as well as for environmental 

enrichment conditions. This study used a web-based survey to collect all scientific 

publications related to SAB in LTMs with a statistical correlation test to determine the 

cost of individuals' needs as an animal model for the research and the regression test to 

determine the effects of the number of individuals observed, as well as SAB types in LTMs. 

This study used two variables: the number of individuals and SAB types and sorted by 

rank. The statistical correlation result shows that the cost of individuals' needs as an 

animal model for the research and publication's year is positive correlate. The regression 

test result shows that the total number of individuals observed is significantly different 

(p-value<0.05, one-tailed) between SAB types. The primary goal of stimulating 

environmental enrichment is to give pleasant options for animals based on the treatment 

object in the study supplied while emphasising animal welfare and promoting research 

effectiveness. 

 

Keywords: captivity, cynomolgus macaque, endangered primate, long-tailed macaque, 

unusual behaviour. 

 

 

Abstrak. Stereotip dan perilaku abnormal (SPA) pada monyet ekor panjang (MEP) telah 

menarik perhatian dalam studi tingkah laku, hal ini disebabkan oleh banyak faktor. 

Sebagian besar kondisi ini dijumpai di penangkaran, namun dapat pula terjadi di alam. 

Penelitian ini bertujuan untuk mengkaji beberapa artikel ilmiah tentang SPA pada spesies 

MEP, serta untuk kondisi pengayaan lingkungannya. Penelitian ini menggunakan survei 

berbasis web untuk mengumpulkan semua publikasi ilmiah dengan uji korelasi statistik 

untuk mengetahui jumlah individu digunakan untuk hewan model penelitian dan uji 

regresi untuk menganalisis pengaruh jumlah individu dalam riset, jenis SPA yang terjadi. 

Penelitian ini menggunakan dua variabel: jumlah individu dan jenis SPA lalu diurutkan 
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berdasarkan peringkat. Hasil korelasi statistik menunjukkan bahwa jumlah individu 

hewan model dengan tahun publikasi berkorelasi positif. Hasil uji regresi menunjukkan 

bahwa jumlah total individu yang diamati dalam riset berbeda nyata (nilai-p<0,05, satu-

arah) terhadap jenis SPA. Tujuan utama pengayaan lingkungan adalah untuk memberikan 

pilihan yang menyenangkan bagi hewan berdasarkan objek perawatannya dalam 

penelitian, serta menekankan kesejahteraan hewan dan mendukung efektivitas penelitian. 

 

Kata kunci: monyet ekor panjang, monyet cynomolgus, primata terancam, penangkaran, 

tingkah laku abnormal. 

 

INTRODUCTION 

The abnormal behaviour was commonly known as a stereotype, which was first 

reported to disappear in primates in 1966 for abnormal movement in marmosets (Berkson 

et al., 1966). Besides, in 1977, at least four of seven primate families were also reported 

to express the stereotype behaviour in captive conditions (Trollope, 1977), as well as in 

rhesus macaques in the fully-housed cage (Paulk et al., 1977). As we know, if the animal 

was phenotypic for the abnormal behaviour, it can be related to its welfare condition 

(Mason & Rushen, 2006) as well as the scientific outcomes of the experimental research 

(Garner, 2005). 

Many factors influence animals to be stereotyped and have abnormal behaviour. 

Commonly known as environmental enrichment (Kerridge, 2005) or captive condition 

(Mallapur & Choudhury, 2003), as well as in the zoo-living condition, also probable to 

have some stereotyped behaviour (Birkett & Newton-Fisher, 2011; Hosey, 2005; 

Jacobson et al., 2016). Besides, one of the primates' taxa was reported for stereotyped and 

abnormal behaviour, such as macaques (Koyama et al., 2019; Paulk et al., 1977; 

Vandeleest et al., 2011). The macaque was evenly used in laboratory experiments (Abee 

et al., 2012) that correlated with a captive or restricted living area condition (Sajuthi et 

al., 2016), so for this reason, the chance to have some stereotyped and abnormal behaviour 

is also possible. In addition, the macaque was also used as the dancing monkey in 

Indonesia (called Topeng Monyet), the former reporting stereotyped and abnormal 

behaviour (Ai, 2015). Today, the current IUCN status for one macaque widely distributed 

species, the long-tailed macaque (Macaca fascicularis), is endangered, with the details as 

"Long-tailed Macaque Macaca fascicularis has most recently been assessed for The 

IUCN Red List of Threatened Species in 2022. Macaca fascicularis is listed as 

Endangered under criteria A3cd" (Hansen et al., 2022). 
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Related scientific publications about the stereotype and abnormal behaviour in a 

long-tailed macaque are limited, but it is not to be sure that this species would not even 

be researched. No one else in the review paper related to this species' stereotyped and 

abnormal behaviour. In addition, it is an important thing that would be affected in the 

context of animal welfare, as well as sustainability captive. So, this paper tried to review 

the scientific publications related to the stereotype and abnormal behaviour of the 

endangered macaque, the long-tailed macaque, as well as in the context to support their 

sustainability in captivity life. 

MATERIAL AND METHOD 

Survey Technique 

This research used a mini-review method that refers to the previous study scheme 

(Al Hakim et al., 2021; Al Hakim, Nasution, & Rukayah, 2022) with modifications to 

support the statistical analysis, as well as conducted from a web-based survey from a 

related study (Al Hakim, Imtiyaaz, et al., 2022). The method schematic includes literature 

study, title selection, abstract screening, full-text reading, and mini-review. The inclusive 

criteria for literature study include all scientific articles, Indonesian or English language, 

academic publications (thesis or dissertation), and unlimited years of publication. The 

exclusion criteria include unpublished works, the kind of indexed databases, other species 

and subspecies from Macaca fascicularis, and living habitats. Keywords used Boolean 

rules: "stereotype OR abnormal OR unusual OR behaviour AND Macaca fascicularis OR 

long-tailed macaque OR cynomolgus macaque OR crab-eating macaque". The mini-

review result was categorised as the following parameters: author and year of publication, 

the number of individuals observed, stereotype and abnormal behaviour types, and origin 

or former sources if the research in the captive or detailed for the origin to the housed. 

The exhibiting of stereotyped and abnormal behaviour was categorised as ethogram 

locomotive or motor stereotype, self-directed behaviour, and appetitive behaviour; these 

categorised were adopted from the previous research (C. Lutz et al., 2003; C. K. Lutz, 

2018). If the reported exhibited more than one stereotype or abnormal behaviour, then the 

highest percentage or frequency of the stereotype and abnormal behaviour was used. The 

sex or gender was ignored because this study only reported what types of exhibiting 
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stereotypes and abnormal behaviour, as well as for discussion related to their welfare and 

sustainability. 

Data Analysis 

After all scientific publications were collected for the mini-review, statistical 

analysis was done for the data analysis. The statistical correlation between the number of 

individuals observed and the year of publication was conducted. The correlation test was 

used to determine the cost of individuals' needs as an animal model for the research. The 

regression test was conducted to determine the effects of the number of individuals 

observed, as well as stereotypes and abnormal behaviour types in long-tailed macaques 

related to the year of publication. Both variables (the number of individuals and 

stereotype and abnormal behaviour types) were sorted by rank. Microsoft Excel 2019 was 

conducted to compute the statistical analysis. 

RESULTS AND ANALYSIS  

Table 1 explains this study's result based on the categorisation conducted in the 

methods. 

Table 1. Mini-review result of the study. 

Author (Year) Number of 
individuals 

observed (n) 

Stereotype and 
Abnormal 

Behaviour Types 

Origin or Former 
Individual(s) 

(Minami, 1996) 65 juveniles Locomotive Separated from the mother 
(Orphaned) and kept with peers 

(Kaplan et al., 
2002) 

25 adults Locomotive Imported from Indonesia 

(Goossens et al., 
2008) 

13 adults Appetitive 
Behaviour 

Housed at the Ethology Station 
of Utrecht University 

(Kaeser et al., 
2014) 

20 adults Locomotive Authorised by the Swiss 
authority 

(Ai, 2015) 47 juveniles Locomotive Dancing monkey former 
(Li, 2015) 47 juveniles Locomotive Dancing monkey former 

(Cannon et al., 
2016) 

7 pre-adults Locomotive One was retired from laboratory 
research, and the other was 

previously housed 
(C. K. Lutz, 2018) 415 juveniles Locomotive Mother-reared 

(Koyama et al., 
2019) 

20 juveniles Locomotive The breeding facility in Japan, 
based on biochemical 

experiments 

Based on Table 1, the statistical analysis is done. Figure 1 shows the statistical 

correlation as well as the cost of individuals needed based on the year of publication. 
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Figure 1. The correlation between the cost of individuals' needs as an animal 

model for the research and the publication year. 

The most important thing for conducting experimental research using animal 

models is the suitability of the biological aspects related to human conditions. The long-

tailed macaque is one of the suitable species for that reason (Sajuthi et al., 2016). 

Unfortunately, today the IUCN Red-list status of this species is endangered (Hansen et 

al., 2022). It needs to consider the species’ choices for animal model experiment study. 

The statistical result shows a correlation between the individual cost of this species with 

the publication year, meaning that the highest cost appears between 2015 and 2020 for 

the experimental study related to the stereotype and abnormal behaviour of this species. 

There are many solutions due to reducing the cost of using this species as an animal 

model, as well as alternatively using related macaque species, including pig-tailed 

macaque (Macaca nemestrina) (Andersen et al., 1994), Japanese macaque (Macaca 

fuscata) (Kawai et al., 2020), and rhesus macaque (Macaca mulatta) (Gaglio et al., 2002; 

Rossion & Taubert, 2019). In addition, if the study is related to dry-material experimental 

(not using fresh biological samples), such as genetic resources, the free-online gene bank 

or related genetic host can be used (Al Hakim, Nasution, Rukayah, et al., 2022). Given 

its current endangered status, it is no longer new to contribute to this species' success in 

conservation efforts. 
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The regression test result shows that the total number of individuals observed was 

significantly different (p-value = 0.04 < 0.05, one-tailed) between stereotype and 

abnormal behaviour types that appear in the research. Table 2 shows the summary of the 

regression test result. 

Table 2. The summary of the regression test result of this study. 

Test Standard 

Error 

t-stat p-value* Lower 

95% 

Upper 

95% 

Total Number of 

Individuals 

Observed− 

Stereotype and 

Abnormal 

Behaviour 

Types 

3.301785 2.498648 0.041073 0.442519 16.05748 

*Note: p-value < 0.05, one-tailed. 

The regression result shows a significant difference (p-value < 0.05, one-tailed) 

regarding the total number of individuals observed, as well as the kind of stereotype and 

abnormal behaviour types, including locomotive and appetitive behaviour. This study 

report that all the publications expressed at least one of the stereotype and abnormal 

behaviour (locomotive or appetitive behaviour). Each individual used in the research of 

stereotypes and abnormal behaviours allows one to exhibit the intention of the behaviour 

that the researcher aims for, in this case, including stereotypes and abnormal behaviours. 

Hence, it is improbable that individuals express normal behaviour. 

The highest behaviour reported from all publications cited is locomotive, which is 

meaningful for the researcher to conduct the commons stereotype and abnormal 

behaviour exhibited in locomotive type. Besides, based on the review result found that 

the factor related to stereotypes and abnormal behaviour exhibited, such as former or 

origin of species adoption (from Topeng Monyet or dancing monkey) (Ai, 2015; Li, 

2015), behavioural experiment study (Goossens et al., 2008; Kaeser et al., 2014), social 

manipulation (Kaplan et al., 2002; C. K. Lutz, 2018; Minami, 1996), and environmental 

enrichment manipulation (Cannon et al., 2016; Koyama et al., 2019). Based on these 
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references, behavioural experiments, social manipulation, and environmental enrichment 

manipulation are explicitly used for environmental enrichment stimuli. Indeed, these 

three origins of species adoption, as well as the study purposes, must be considered for 

the environmental enrichment condition. The main focus for stimulating environmental 

enrichment is to provide comfortable opportunities for animals according to the object of 

treatment in the research provided, as well as prioritizing animal welfare and supporting 

research success (Hannibal et al., 2017; C. K. Lutz & Novak, 2005; Wolfensohn & 

Honess, 2005). 

 

CONCLUSION AND RECOMMENDATION  

Based on these publications, environmental enrichment stimuli are explicitly 

employed in behavioural research, social manipulation, and environmental manipulation. 

The primary goal of stimulating environmental enrichment is to give pleasant options for 

animals based on the treatment object in the study supplied while emphasising animal 

welfare and promoting research effectiveness. 

This study is not eligible for ethical clearance, which is only a mini-review to 

provide a scientific phenomenon of stereotypes and abnormal behaviour in primates, so 

further studies need to be carried out due to the limited study of this species. All authors 

state there is no conflict of interest. 
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