
© Publisher Publishing House "Akademperiodyka" of the NAS of Ukraine, 2023. Th e article is published under 
an open access license CC BY-NC-ND (https://creativecommons.org/licenses/by-nc-nd/4.0/)

UDC 599.824:591.5(541.35)

MOTOR STEREOTYPIC BEHAVIORS IN ZOO RHESUS MONKEYS: 
A CASE STUDY OF THE CENTRAL ZOO, KATHMANDU, NEPAL

S. Sharma, S. Shrestha, & L. Khanal*

Central Department of Zoology, Institute of Science and Technology, Tribhuvan University, 
Kirtipur, Kathmandu 44618, Nepal
*Corresponding author
E-mail: lkhanal@cdztu.edu.np 

S. Sharma (https://orcid.org/0000-0003-4988-2342) 
S. Shrestha (https://orcid.org/0000-0002-4032-7409) 
L. Khanal (https://orcid.org/0000-0003-2411-3627) 

urn:lsid:zoobank.org:pub:36ACE994-DB46-437D-8AEC-CD2D5E7CA896

Motor Stereotypic Behaviors in Zoo Rhesus Monkeys: a Case Study of the Central Zoo, Kathmandu, 
Nepal. Sharma, S., Shrestha, S. & Khanal, L. — Motor stereotypic behaviors (MSBs) are a kind of re-
petitive behaviors performed by stressed animals and are more common in captivity. Th is study aimed 
to assess whether the MSB in captive rhesus monkeys varies between males and females, and with the 
extent of visitor-monkey interactions. A group of six rhesus monkeys (two adult males and four adult fe-
males; among females, two were rescued from the wild and two were captive-born) housed in the Central 
Zoo, Kathmandu Nepal were sampled in the study. Behavioral observations were done by focal animal 
sampling for 30 minutes in each session from 8:00 AM till 10:00 AM in the absence of visitors and 10:00 
AM–12:00 PM in the presence of visitors. At every 10 minutes interval, the number of visitors around 
the cage and the level of visitor-monkey interactions were scanned. Pacing and bounce were the MSBs 
performed by the zoo rhesus monkeys. Females, especially the rescued ones, performed signifi cantly more 
MSBs than the males. An increase in visitor-monkey interaction involved the monkeys into more begging 
and feeding, which in turn lowered the MSBs. Th e fi ndings of this study indicate that interactive enrich-
ment such as feeding and visitor-monkey interactions help to reduce MSBs in zoo monkeys. 
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Introduction

Zoos and aquariums are sites for entertainment, education, conservation and research (Carr & Cohen, 
2015). Zoos possess and manage a large number of wild (non-domesticated) animals inside captivity so that 
they are easier to see and study than in nature (Barongi et al., 2015). Zoos and aquariums are home to one 
in seven threatened terrestrial vertebrate species which is about 15 % of all threatened species. Not only the 
number of species, the number of individuals should also be considered for a proper ex-situ conservation plan 
(Conde et al., 2011). A large number of zoos or wildlife parks have been performing a very crucial role in the 
conservation of endangered species through ex-situ conservation activities (Barongi et al., 2015). Zoos also 
play an important role in the dissemination of conservation knowledge on endangered species, monitoring 
live animal trade, conservation of biodiversity (Patrick & Caplow, 2018; Cuarón, 2005; Conde et al., 2011), 
supporting research activities and even making a considerable economic contribution to the nation through 
zoo tourism (Carr & Cohen, 2015).  However, the captive animals in the zoo encounter multiple stressors and 
exhibit abnormal behaviors.

Stereotypic behaviors are the kind of continuously repetitive behavioral patterns which serve no specifi c 
function to the performer. Such repetitive behaviors include a broad array of behaviors which are character-
ized by some specifi c identifi able patterns such as repetition, rigidity or infl exibility, and lack of clear function. 
Continuous performance of the stereotypies in captive animals may represent their current suff erings (Lewis 
& Kim, 2009; Mason, 1991; Mason & Latham, 2004). Motor stereotypic behaviors (MSBs) are the full body re-
petitive behaviors performed by the captive animals recklessly in such a way for longer duration and frequency 
(e. g., pace, bounce, swing, rock, etc.) (Polanco et al., 2021). 

Stereotypic behavior in animals are developed due to some very promising reasons such as low enrich-
ment, physical restraints, and unavoidable fear or frustration situations inside the captive conditions (Mason, 
1991; Shih et al., 2016). Th ere are several hypotheses regarding development of the stereotypic behavior in cap-
tive animals. Th e motivation hypothesis states that animals perform stereotypic behavior to fulfi l their natural 
requirement to outer stimuli. For example, oral stereotypic behavior is developed due to feeding motivation 
(Bashaw et al., 2001), and pacing stereotypic behavior is developed to ranging motivation. Th e neuropatho-
logic hypothesis proposes that stereotypic behaviors are the results of physiologic malfunction, functional 
and structural alteration of the central nervous system or imbalance in neurotransmitters (Shih et al., 2016; 
Lewis & Kim, 2009)

Major stressors for the zoo animals are  reduction in feeding/foraging opportunities, limited retreat space, 
visitors crowd, animal-visitor interactions, regular husbandry procedures, artifi cial lighting and scents, place-
ment in an abnormal social group sometimes having unknown companions, unfavorable cage placement, lack 
of proper enrichment (Hosey, 2008; Morgan & Tromborg, 2007; Vanlangendonck et al., 2015), etc. Zoos in 
highly urbanized areas have additional stressors including noise and interaction from visitors, intense noise 
from construction and traffi  c, etc. (Jakob-Hoff  et al., 2019). Zoo visitors could be one of the major causes of 
behavioral alterations in zoo animals. For example, visitors around the cage had a signifi cant infl uence on the 
performance of the abnormal behavior and enclosure space used by the lion-tailed macaques (Macaca silenus 
Linnaeus, 1758) in captivity. Similarly, abnormal behavior performed by the monkeys was higher during the ‘on 
exhibit’ days than the ‘off  exhibit’ days as the monkeys spent a signifi cantly high amount of time by the edge of 
the cage during the former condition (Mallapur et al., 2005). Stereotypic behavior, feeding behavior and cling-
ing behavior increase with the number of visitors around the captivity (Wells, 2005; Hashmi & Sullivan, 2020). 
Research on the captive lemur (Lemur catta Linnaeus, 1758) concluded that increase in number of visitors near 
the cage negatively aff ected feeding/foraging and sunbathing behavior whereas it was positively associated with 
repetitive locomotion and alertness (Goodenough et al., 2019). In some cases, visitor-animal interaction acts as 
an enrichment for the captive animals. Such as in captive crown lemurs (Eulemur coronatus (Gray, 1842)), vis-
itors-lemurs interactions decrease the performance of the aggression and animals spend more time interacting 
with the zoo keepers (Jones et al., 2016). Honess & Marin (2006) concluded that abnormal behavior and aggres-
sion in captive animals are the results of poor enrichment. Appropriate enrichment in and around the captivity 
results in a reduction of aggressive and abnormal behaviors in the captive primates and enhances their welfare. 

Th e expression of abnormal behavior by the captive animals increases as the number of visitors increases. 
In some cases, animals take visitors’ presence and interactions as a source of enrichment and perform less 
abnormal behaviors (Sharma et al., 2023). Th e present study was conducted to examine the eff ects of the sex, 
rearing history, begging behavior and its intensities, feeding behavior, and visitor-monkeys interaction prob-
abilities on the performance of the motor stereotypic behavior by the captive rhesus monkeys (Macaca mulatta 
(Zimmermann, 1780)) at Central Zoo, Kathmandu, Nepal. Th is study was performed with three basic hypoth-
eses: i) since females are involved in nursing the infants, females are stressed more and show more MSB; ii) 
MSB is infl uenced by the number of visitors around the cage; and, iii) begging or foraging interactions reduce 
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the MSB in captive monkeys. Th e fi ndings of this study on stereotypic behavior could provide some alternative 
ways to deal with the problem arising in captive animals that in turn could signifi cantly improve their welfare. 

Material and Methods

Study subjects  and study area
Th e Central Zoo, Jawalakhel, Kathmandu is the only zoo in the capital city of Nepal. It houses wild ani-

mals of diff erent taxa for ex-situ conservation, research and education. In this study, a group of six adult rhesus 
monkeys (two males and four females) housed in a fenced enclosure of 10 × 20 m2 dimension in the zoo were 
studied. Th e ages of adult monkeys ranged between 4 and 12 years. Each individual animal was identifi ed on 
the basis of the physical marks on their body (table 1). Two adult males (M1 and M3) and two females (F4 and 
F6) were born in the zoo itself (hereaft er referred as- captive born) and remaining two females (F2 and F8) were 
rescued from outside the zoo when they were young (hereaft er referred as- rescued). Two of the females (F2 
and F4) were lactating their infants of 3–4 months age. Animals were fed by the zoo workers three times in a 
day; in morning, aft ernoon and evening while water was provided ad libitum. Th e fenced enclosure was cleaned 
as per the requirement (~3–4 times in a week). Demographic data on the study animals and zoo management 
practices were collected by direct observation and personal conversation with the zoo offi  cials.

Fallen logs and hanging ropes were present inside the enclosure as source of enrichment for the study sub-
jects. Iron wires were used for fencing the enclosure. Th ree sides of the enclosure were fenced with iron wires 
while the back contained a concrete house as a shelter for monkeys for providing hiding and resting place. Th e 
enclosure was on the side of boundary wall of the zoo, outside of it was a noisy motorable road within 6–7 m 
distance from the enclosure. On the right side of the enclosure there was another enclosure for langur monkeys 
(Semnopithecus hector (Pocock, 1928)). Visitors could watch and interact with rhesus monkeys from the front 
side of the enclosure while left  side of the enclosure was accessible to the zoo keepers only.

Th e data on MSBs were collected between  01 December 2020 to 23 February 2021. Each day, observation 
was done in two sessions each of two hours. Behavioral samplings were done for two hours during complete 
absence of the visitors i. e., before 10:00 AM (8:00 AM–10:00 AM) and for another two hours when the zoo 
opened for visitors aft er 10:00 AM (10:00 AM–12:00 PM). Behavioral sampling was done by focal animal sam-
pling method (Altmann, 1974). A focal animal was observed for 30 minutes during each sampling bout and 
switched to the next animal for another similar bout. A total of 147 hours of samplings was done. Altogether 
nine behavioral states under two categories, namely general behaviors and motor stereotypic behaviors (MSBs) 
(table 2) were recorded. At every 10 minutes of interval, numbers of visitors around the enclosure of the study 
animals were scanned. Everyday each focal animal was sampled at least twice, one focal sample before 10:00 AM 
in the absence of visitors and the next aft er 10:00 AM. During the behavioral sample collection, focal individual 
was selected by lucky draw method for avoiding the sampling bias. Th e behavior sampling was aborted if the 
focal animal went out of sight for more than 10 minutes. 

During each sampling period, begging behavior performed by the focal animals was recorded with ID 
of the animal. Diff erent begging intensities were categorized into two categories on the basis of the mean and 
standard deviation. Th e fi rst category was setup as low intensity of begging (values lesser than the lower limit 
of mean and standard deviation which included less than or equals to fi ve minute of continuous begging be-
havior). If the begging continuously prolonged for more than fi ve minutes, that was categorized as high inten-
sity of begging. Th e probability of visitors-monkeys interaction with the zoo monkeys in the form of begging 

T a b l e  1 . Identifi cation characteristics, age and relations of captive rhesus monkeys in Central Zoo. 
Results of Motor stereotypic behavior (MSB) for each study individual is presented as percentage

ID Identifi cation characteristics Age, years Relations with 
group members  MSB, %

M1 Huge male without tail. Leader of the group 7 Child of F2 6.34
M3 Younger male. Healthy, with normal tail 6 Child of F4 14.98
F2 Older female having male infant, shorter tail 12 Rescued 50.24
F4 Female having female infant with saggy belly 

skin
9 Her mother died 

long ago 
23.33

F6 Healthy-looking female in the group 5 Child of F2 0.00
F8 Female with scars on forehead. Weaker one 

in the whole group
4 Rescued 5.11
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was categorized into four levels: zero interaction probability, low interaction probability, medium interaction 
probability and high interaction probability following the methods of Sharma et al. (2023). All the interaction 
probability categories were defi ned on the basis of number of visitors and their food supplementary behavior to 
the monkeys around the fenced enclosure. Focal animals were visually tracked and every episode of MSB was 
counted and duration was recorded precisely throughout the sampling period. If the animal stopped MSB for 
more than 10 seconds and repeated it, it was considered as two distinct episodes of MSB.

Data  analys is
Th e normality of the data was tested using Shapiro-Wilk test (Shapiro & Wilk, 1965) and homogeneity of 

the variance was checked through the Bartlett test (Bartlett & Fowler, 1937). Due to the violation of the assump-
tions of normality and homogeneity of variance, Kruskal–Wallis’ one-way ANOVA was performed to fi nd 
whet her MSB in the captive monkeys diff ered across the diff erent categories of visitor-monkey interactions. 
Th e relationship between variables was measured as an eff ect size using the package “eff ectsize” (Ben-Shachar 
et al., 2020). Mann-Whitney U tests were performed to identify possible diff erence of MSB by the sex (males 
and females), rearing history (rescued and captive born), time of the day (morning and aft ernoon) and begging 
intensities (low begging and higher begging). Th e eff ect size for the Mann-Whitney U tests was calculated by 
using “rcompanion” package (Mangiafi co, 2022). For determining diff erence between pace and bounce behav-
ior and to identify sex-based diff erence on the performance of begging, Mann-Whitney U test was performed. 
Spearman’s rank correlation coeffi  cients were calculated to explain the association between begging and feeding 
behaviors with MSB. Multiple test correction was performed (for the two correlation tests) by using “Bonfer-
roni correction method” to avoid false positive correlations. Th e duration of each behavior in minutes was 
presented as mean ± SE (bar graphs) and median ± SE (box plots). All the statistical tests were conducted using 
R version 4.2.1 (R Core Team, 2022).

Results 

Motor  s tereotypic  behavior  (MSB) in  capt ive  rhesus  monkeys 
Out of seven motor stereotypic behaviors included in the ethogram, only two, i. e., 

pace (10.58 % of total observation time), and bounce (0.18 % of total observation time) 
were performed by the captive rhesus monkeys. Pacing (mean time in minutes per focal 
animal sampling bout = 3.17 ± 0.32) was performed for longer duration than bouncing 
behavior (mean time in minutes per focal animal sampling bout = 0.05 ± 0.01). Those two 
behaviors significantly differed with each other (U = 55075, p < 0.01, r = 0.05) for the group 

T a b l e  2 .  An ethogram of general and motor stereotypic behavior of rhesus monkeys used in the study

Category Behavior Description
General 
behavior

Feeding/
foraging

State of searching food in surrounding or anything palatable, put in their 
mouth, hands engaged and chewing for at least 15 seconds.

Begging State of animal sitting near fence in presence of visitor and one or both 
hands out of fence for beg food or sitting in such a way that animals look 
towards visitors for at least 30 seconds.

Motor 
stereotypic 
behavior 
(MSB)

Pace Walking back and forth or in a circular pattern, in such a way that the pat-
tern can be predictable, for at least fi ve seconds.

Bounce Moving jerkily, usually up and down anywhere inside the enclosure, for at 
least fi ve seconds. 

Flip Turning a somersault, usually in a backwards fashion, for at least  fi ve sec-
onds.

Twirl Swinging in a circle or spinning, for at least fi ve seconds.
Swing Moving back and forth suspended from above, for at least fi ve seconds
Head 
Twist

Moving or lift ing the head with a sudden motion, for at least fi ve seconds.

Rock Moving back and forth or from side to side, especially gently or rhythmi-
cally, for at least fi ve seconds.
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of rhesus monkeys. The performance of the pacing and bouncing behaviors between males 
and females also differed significantly (fig. 1).

The rhesus monkeys performed MSBs for 10.76  % of the total observation time. 
The females (median ± SE = 2.58 ± 0.52) performed MSBs for longer duration than the 
males (median ± SE = 0.05 ± 0.29) (fig. 2, A) and the difference was statistically significant 
(U = 14714, p < 0.01, r = 0.32, CI (95 %) = 0.21, 0.42). The rescued monkeys (median ± SE = 
4.82 ± 0.82) performed significantly more MSB than the captive-born (median ± SE = 0.01 ± 
0.28) (U = 3405, p < 0.01, r = 0.45, CI (95 %) = −0.45, −0.35) (fig. 2, B). 

Motor stereotypic behavior in response to interaction with zoo visitors
The MSB was higher in the absence of visitors (i. e., before 10:00 AM, median ± SE = 

0.13 ± 0.30) than their presence (i. e., after 10:00 AM, median ± SE = 0.06 ± 0.45, fig. 3, A) 

Fig. 1. Mean time invested on motor stereotypic behavior per focal sampling bout of 30 minutes by adult males 
and females (*** statistically signifi cant diff erence).

Fig. 2. Motor stereotypic behavior shown by the captive rhesus monkeys: A — diff erence between males and 
females; and B — on the basis of the diff erent rearing histories (*** statistically signifi cant diff erence). 
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but it did not differ significantly (U = 9977, p > 0.05, r = 0.03, CI (95 %) = [−0.08, 0.13]). 
Similarly, MSB was recorded higher during the low begging intensity (mean ± SE = 4.08 ± 
0.467) than the high begging intensity (mean ± SE = 2.68 ±1.14) category (fig. 3, B). This 
difference also was not statistically significant (U = 1126, p > 0.05, r = 0.32, CI (95 %) = 
[0.17, 0.44]). 

Associat ion of  motor  s tereotypic  behavior  with  begging and feeding
The relationship between MSB and begging was found to be negative for the zoo mon-

keys, however the relationship was not statistically significant (rs = −0.07, p.adjust > 0.05, 
fig. 4, A). Males performed significantly more begging (mean ± SE = 1.04 ± 0.24) than the 
females (mean ± SE = 0.45 ± 0.17) (U = 8686, p < 0.01, r = 0.25, CI (95 %) = [−0.35, −0.14]). 
Begging increased when there was higher probability of visitor-monkey interaction that led 
to sharp decline in the MSB (fig. 4, B). Monkeys performed more MSB under the low inter-

Fig. 3. Motor stereotypic behavior performed by the captive rhesus monkeys; A — under diff erent time of the 
day; B — under diff erent begging intensities (ns = statistically not signifi cant diff erence).

Fig. 4. Probable relationship between the MSB and begging. A — by controlling for sex of the captive monkeys; 
and, B — by controlling for the diff erent probability of the visitor-monkey interaction (Min. — minutes).
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action category (mean ± SE = 4.71 ± 0.87) than medium (mean ± SE = 3.96 ± 0.828), high 
interaction (mean ± SE = 3.36 ± 0.63), and complete absence of the visitors (mean ± SE = 
1.74 ± 0.31). Results from the Kruskal-Wallis one-way ANOVA revealed that MSB differ 
significantly across the different categories of the visitor-monkey interactions (Chi-square = 
4.99, p < 0.05, η2 = 0.01, CI (95 %) = [ 0.01, 0.06]). 

The MSB and feeding had a significant negative relationship (rs = −0.15, p.adjust < 0.05) 
implying that higher feeding/foraging engagement of the captive rhesus monkeys in Cen-
tral Zoo lowered their MSBs (fig. 5). 

Discussion 

Animals in captivity are stressed due to multiple reasons including lowered food and 
space availability, disturbance from the crowd, animal-visitor interactions, an abnormal 
social grouping, lack of proper enrichment, etc. and they end up performing motor stereo-
typic behaviors (MSBs). By behavioral observations in a group of rhesus monkeys housed in 
the Central Zoo, Kathmandu, Nepal, this study assessed whether the MSBs in zoo monkeys 
differ between adult males and females, and with a different number of visitors and levels 
of interactions with them. The results revealed pacing and bounce as frequently performed 
MSBs by the captive rhesus monkeys. Out of two frequently performed stereotypic behav-
iors, the pacing was more common. Whole body stereotypic/motor stereotypic behaviors 
(e. g., pacing, rocking, swinging and back flipping) are more common in captive animals 
than self-directed stereotypies (Lutz et al., 2003, 2014; Poirier & Bateson, 2017). In captiv-
ity, stress behavior might be related to multiple factors: cage size, age-sex of the animals, 
housing condition, the clinical condition of the animals, husbandry procedures, rearing 
condition, and the animal species and genetics (Lutz et al., 2014, 2022). At the Central Zoo, 
lack of proper enrichment, rearing condition, age-sex of the monkeys, and animal genetics 
itself might be playing significant roles in the MSBs, however, a systematic identification is 
yet to be done. Species under study also have to be taken into consideration while interpret-

Fig. 5. Association between motor stereotypic and feeding behavior (Min. — minutes).
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ing the results because some species have a higher tendency to express abnormal behavior 
than others. A cross-species comparison of abnormal behavior emphasized macaques be-
ing more likely to exhibit motor stereotypic and self-directed behavior than baboons (Lutz, 
2018). The MSBs in animals are also associated with inflammation or immune response 
(Pan et al., 2021). It is acknowledged that we did not analyze cross-species variation and the 
health status of the study animals. 

Female rhesus monkeys performed more pacing behavior than males whereas males 
performed more bounce. An extensive review concluded that pacing behavior is the fre-
quently performed stereotypic behavior in captive animals (Poirier & Bateson, 2017). Cap-
tive monkeys perform more pacing behavior than other kinds of motor stereotypic be-
havior (Polanco et al., 2021; Pomerantz et al., 2012; Schapiro et al., 1995). Higher pacing 
stereotypic behavior in captive monkeys at the Central Zoo might be related to the cage 
size, because the zoo has limited space for performing ranging behavior. Animals’ rearing 
experiences might also be related to the MSB as some animals are moved from a bigger 
natural group to a smaller captive group (rescued) with unknown companions. More pac-
ing by the females of the Central Zoo might be related to their rearing history. The rescued 
female (F2) monkey performed pacing more than the other members inside the enclosure 
which alone constituted the highest proportion of pacing behavior among all the members. 
Hand-reared (more relatable to the rescued-rearing) animals perform more stereotypic be-
havior than mother-reared ones (Marriner & Drickamer, 1994). Pacing behavior in the 
animals is developed soon after animals are deliberately taken from a natural group to the 
smaller managed group (Capitanio, 1986). Regarding the bouncing behavior, Polanco et al. 
(2021) also observed males more likely to perform bounce than females.

The female rhesus monkeys in the Central Zoo performed more MSBs than the males. 
Similarly, rescued monkeys overperformed the captive-born. Higher MSBs in the captive 
monkeys might be related to their past survival experiences. Early life history or rearing 
history and environmental deprivation are the most crucial factors for the development 
of abnormal behavior in captive animals (Mallapur & Choudhury, 2003; Rommeck et al., 
2009; Marriner & Drickamer, 1994) as the rearing history of the animals is very crucial 
on the development of the MSB. Nursery-reared monkeys have been observed perform-
ing more stereotypic behavior than mother-reared ones (Crast et al., 2014). Two rescued 
female monkeys of the Central Zoo overperformed the MSBs than other two captive-born 
females and the males. Females have been observed performing more motor stereotypic 
behavior than males (Crast et al., 2014; de la Barrera Cardozo et al., 2021). However, a lack 
of sex-based differences in MSBs has also been reported from captive primates (Hook et al. 
2002; Marriner & Drickamer, 1994). Some studies even provided contradictory evidence 
that males performed more MSBs than females (Gottlieb et al., 2013 a, 2015; Jacobson et 
al., 2016; Lutz et al., 2003; Lutz, 2018; Vandeleest et al., 2011). Animal sex alone might not 
be the determinant of MSBs, other traits including rearing history, health, lactation, etc. in 
combination with sex might affect it.

The monkeys performed noticeably more MSBs during the absence of zoo visitors 
and low begging intensities. The number of visitors around the captivity also controls 
behavioral repertoire of the animals inside it. Higher MSBs during the morning and low 
begging intensity in captive rhesus monkeys might be related to the lesser behavioral di-
versity in the absence of visitors. As the number of visitors around the cage increased, 
animals started interacting with the visitors and performed array of diverse behaviors. A 
greater number of visitors near the cage led to diverse behaviors by the Diana monkeys, 
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Cercopithecus diana diana (Linnaeus, 1758), as grooming and resting behavior decreased 
significantly and playing, feeding/chewing significantly increased (Todd et al., 2007). 
Captive rhesus monkeys at the Central Zoo might take visitors as a source of interac-
tive enrichment (Hosey, 2013; Sharma et al. 2023; Shyne, 2006) so that monkeys engaged 
themselves in interaction with the visitors ultimately reducing their time spent on MSBs. 
Responsive enrichments inside the captivity have a strong potential of reducing abnormal 
behavior in the captive rhesus monkeys (Line et al., 1991). Other kinds of toy enrichment 
are not working as strongly as responsive enrichment. Interactions between visitors and 
animals are known to have a positive effect on suppressing aggressive behavior, which is a 
sign of stress response (Jones et al., 2016). For example, captive lion-tailed macaques were 
found to have a direct relation between begging behavior and the number of visitors near 
the cage (Mallapur et al., 2005). High visitor numbers around the Central Zoo were found 
to increase begging behavior in the rhesus monkeys, which led to a perceptible decrease in 
the performance of abnormal behavior.

The higher proportion of MSBs in the females compared to the males could be attrib-
uted to the lower level of begging behavior exhibited by the females. It revealed that animals 
which interacted more with visitors in the zoo displayed lesser MSBs than those interacting 
less. Visitors-monkeys interaction probability also affected the behavior of the monkeys to 
a great extent. A high probability of monkey-visitor interaction predicted low performance 
of the MSBs. Hosey & Druck (1987) concluded that large or small groups of active visitors 
around the cage increase the time spent on the locomotory behaviors in captive animals. Vis-
itors can have a positive, neutral or negative impact on the captive animals depending upon 
the variation in the perception of the zoo animals to the visitors (Sherwen & Hemsworth, 
2019). The negative association between feeding/foraging and MSBs in the rhesus monkeys 
might be because feeding/foraging acts as the source of enrichment engaging themselves and 
ultimately reducing the MSBs. Feeding/foraging enrichment in captivity has been found to 
reduce abnormal behaviors in rhesus monkeys (Gottlieb et al., 2013 b). Therefore, feeding/
foraging enrichment can be used as the suppressor of the MSBs in zoo monkeys. 

Conclusions
 

Captive rhesus monkeys in the Central Zoo performed only two types of motor stereo-
typic behaviors (MSBs): pacing and bouncing. The pacing was higher performed stereotyp-
ic behavior than bouncing. There was a gender bias in the MSB, females performed higher 
pacing while males performed higher bouncing. Monkeys rescued from the wild performed 
more MSBs than the captive-born. When the probability of visitor-monkey interactions, 
begging and feeding/foraging behaviors of rhesus monkeys were higher, their engagement 
in the MSBs was lower. Therefore, it is concluded that involving captive monkeys in other 
interactions can reduce their stereotypic behaviors.
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