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ABSTRACT

Background and Aim: Ethical treatment of animals in scientific research is fundamental to ensuring data integrity and
public trust. In Indonesia, the Institutional Animal Care and Use Committee (IACUC) plays a key role in ethical oversight,
yet the extent of researchers’ knowledge regarding its roles and animal welfare (AW) principles remains unclear. This study
assessed the level of understanding (UN) of ethical clearance and AW practices among researchers at the Indonesian Centre
for Animal Research and Development (ICARD), focusing on variations based on educational background and professional
position.

Materials and Methods: A cross-sectional survey involving 107 researchers from ICARD was conducted using a structured
digital questionnaire assessing knowledge across three domains: IACUC roles, ethical clearance procedures, and AW imple-
mentation. Participants were stratified by educational background (veterinary vs. non-veterinary [NV]) and professional
position. Non-parametric tests (Mann—Whitney U and Kruskal-Wallis) were used to evaluate group differences, with
post hoc Dunn’s tests where applicable.

Results: Veterinary researchers showed significantly greater UN of AW implementation (p < 0.01) and marginally higher
knowledge of ethical clearance procedures (p < 0.10) compared to non-veterinarians. While IACUC knowledge was high
across both groups, no significant differences were found (p = 0.161). By researcher position, prospective researchers
demonstrated the lowest comprehension of AW practices (mean rank = 32.30), while junior researchers and research pro-
fessors had the highest levels (mean ranks = 62.06 and 62.31, respectively). Position-based differences in IACUC and ethical
clearance UN were not statistically significant, but significant variation was found in AW implementation (p = 0.035).

Conclusion: This study reveals critical disparities in the UN of ethical clearance and AW among Indonesian researchers, par-
ticularly between veterinary and NV backgrounds and across researcher positions. Targeted ethics training, especially for
early-career and NV researchers, is essential. Institutional policies should reinforce mandatory certification and continuous
professional development to foster ethical research practices and enhance AW compliance.

Keywords: animal welfare, ethical clearance, Indonesia, Institutional Animal Care and Use Committee, research ethics,
researcher knowledge, veterinary education.
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INTRODUCTION

Animal welfare (AW) is a fundamental ethical con-
sideration in scientific research involving animals and
has become a growing global concern. Researchers are
increasingly expected to demonstrate both awareness
and sensitivity regarding the humane treatment of ani-
mals used in research [1]. Research institutions bear a
significant responsibility to ensure that AW principles
are properly implemented at every stage of the research
process. Adherence to these principles not only ensures
ethical compliance but also enhances the quality and
reliability of research outcomes [2].

Globally, the use of vertebrate animals in research
and education is regulated by the Institutional Animal
Care and Use Committee (IACUC), which is tasked
with upholding ethical standards, ensuring legal com-
pliance, reviewing animal use protocols, conducting
inspections, and overseeing animal care practices
[3]. In Indonesia, the IACUC was formally established
by the Ministry of Agriculture in 2017 to standardize
ethical oversight and promote responsible conduct in
animal-based research.

Given the widespread use of animals in veteri-
nary and animal husbandry research across Indonesia,
assessing researchers’ knowledge and attitudes toward
ethical clearance and AW is both timely and essential.
While earlier studies have addressed AW principles
and the critical role of IACUCs [4-7], most have focused
primarily on ethical understanding (UN) within the
social sciences. For instance, Drajati et al. [8] found
that 59.4% of Indonesian researchers had limited
knowledge of ethical considerations in social science
research, underscoring the need for immediate aca-
demic reform. Similarly, Wardhono and Lestari [9] high-
lighted ongoing misunderstandings among researchers
about the functions of Research Ethics Committees
(RECs), despite general recognition of their impor-
tance. Internationally, Davis et al. [10] reported that
many international students in Australia struggled with
navigating ethical procedures, further emphasizing the
need for training and support.

Some studies have reported improvements in
awareness and UN of ethical processes. For example,
Wardhono and Lestari [11] noted that social science lec-
turers were more knowledgeable about REC roles, while
science and engineering faculty better understood pro-
cedural requirements. However, limited research has
examined how well researchers understand ethical
clearance in the context of animal-based studies — an
important gap this study aims to address.

Despite the global emphasis on ethical standards
in animal research and the establishment of IACUCs in
many countries, including Indonesia, there remains a
limited UN of how well researchers — particularly those
engaged in animal-based studies — comprehend and
implement these principles. Most existing research on
ethicsin Indonesian academia has centered on the social
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sciences, with studies highlighting general unawareness
or misinterpretation of REC roles and ethical clearance
procedures [8-11]. While these findings have prompted
institutional reforms and academic interventions, they
have largely excluded researchers working in veteri-
nary, animal husbandry, and biological sciences — fields
where animal use is most prevalent.

Furthermore, there is a paucity of empirical data
evaluating how educational background (i.e., veterinary
vs. non-veterinary [NV] training) and professional posi-
tion (e.g., prospective, junior, and senior researcher)
influence knowledge of AW principles and ethical review
processes. Although IACUCs have been formally insti-
tuted in Indonesia since 2017, little is known about their
effectiveness in disseminating ethical standards across
different strata of the research community. Moreover,
it remains unclear whether the growing emphasis on
ethical oversight has translated into improved UN and
implementation among early-career or NV researchers.
This lack of focused investigation represents a critical
gap, as inadequate knowledge in these areas can com-
promise research quality, violate regulatory require-
ments, and undermine AW.

This study aims to assess the level of UN of eth-
ical clearance procedures and AW principles among
researchers affiliated with the Indonesian Center for
Animal Research and Development (ICARD). Specifically,
it investigates whether researchers’ educational back-
grounds (veterinary vs. NV) and professional positions
influence their knowledge of the IACUC’s functions,
ethical clearance protocols, and the practical imple-
mentation of AW standards. By identifying disparities in
awareness and UN, this study seeks to inform targeted
policy interventions, training programs, and institu-
tional reforms. The ultimate goal is to strengthen ethi-
cal compliance and promote humane research practices
across Indonesia’s animal research institutions, thereby
enhancing both scientific integrity and AW.

MATERIALS AND METHODS

Ethical approval and informed consent

The ethical approval was not applicable to this this
study; however, verbal informed consent was obtained
from all participants. The study collected anonymous
data through an online questionnaire, with voluntary
participation and submission regarded as implied con-
sent, in accordance with the Declaration of Helsinki
2013 and COPE guidelines.

Study period and location

The study was conducted from January 2022 to
April 2023 at the IACUC-ICARD in Bogor, Indonesia,
involving participants from five institutions located in
West Java, East Java, and North Sumatra.

Sampling method
A purposive sampling strategy was adopted to
recruit participants whose profiles aligned with the
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study’s objectives. Researchers affiliated with the
ICARD, which comprises five research units across
Indonesia, were invited to participate. Ethical consid-
erations were strictly observed throughout the study,
including informed voluntary consent, confidentiality,
and avoidance of conflict of interest.

Three inclusion criteria guided the selection pro-
cess: (1) Active employment at ICARD during the study
period, (2) classification under one of two educational
backgrounds — veterinary or NV, and (3) representation
across a spectrum of professional positions, including
prospective researchers (PR), assistant researchers (AR),
junior researchers (JR), senior researchers (SR), and
research professors (RP). This approach ensured diverse
representation in terms of academic background and
career stage.

Sample size

From a total population of 138 researchers affil-
iated with ICARD, 107 were purposively selected to
participate. This sample was considered sufficiently
representative to meet the study’s analytical and infer-
ential objectives [12]. Among the participants, 31 had
veterinary training while 76 came from NV disciplines
(Table 1). All five professional categories (PR, AR, JR, SR,
and RP) were represented, with researchers distributed
across ICARD research units in West Java, East Java, and
North Sumatra (Figure 1). This geographic and institu-
tional diversity provided insights into how researcher
demographics may influence knowledge and practices
regarding AW.

Data collection

A cross-sectional study design was employed.
Data were gathered through a structured digital ques-
tionnaire administered through Google Forms. The
questionnaire consisted of 28 statements designed to
evaluate three core areas: (1) UN of the roles of the
IACUC, (2) knowledge of ethical clearance procedures,
and (3) implementation of AW principles in research.

Distribution was coordinated through ICARD
unit heads, who shared the survey link with eligible
researchers. This method ensured wide institutional

Table 1: Distribution of samples according to the
researcher’s position level and educational background.

Position level Sample size

Sample
(#researchers)

Population
(#researchers)

Veterinary NV Total Veterinary NV Total

PR 4 7 11 2 8 10
AR 12 21 33 8 16 24
JR 14 22 36 10 16 26
SR 9 29 38 6 23 29
RP 7 13 20 5 13 18
Total 46 92 138 31 76 107

PR = Prospective researcher, AR = Assistant researcher, JR=Junior
researcher, SR = Senior researcher, RP = Researcher professor,
NV = Non-veterinary
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coverage and encouraged participation from a broad
range of professional and educational backgrounds.

Observed parameters

The primary parameters observed in this study
were respondents’ levels of knowledge and UN
regarding:

e |ACUC roles, including awareness of its objectives,
governance, and regulatory functions in overseeing
animal-based research;

e Ethical clearance, specifically UN of its purpose, the
3Rs principles (replacement, reduction, and refine-
ment), and procedural compliance;

e AW implementation, measured by familiarity with
the Five Freedoms (freedom from hunger and thirst,
discomfort, pain or disease, fear and distress, and
freedom to express normal behavior) as applied in
research contexts [7].

Statistical analysis

Descriptive statistics were used to summarize
demographic characteristics and trends in UN. A stan-
dardized scoring rubric was applied to categorize knowl-
edge levels into four bands: (1) Less UN (LU): X < 70,
(2) UN: 70 < X < 80, (3) very UN (VU): 80 < X < 90, and
(4) fully UN (FU): X 2 90 [13]. Data were analyzed using
the Statistical Package for the Social Sciences version 26
(IBM Corp., Armonk, NY, USA) and R Studio (RStudio,
PBC, Boston, MA, USA).

To assess differences in knowledge based on
educational background (veterinary vs. NV), the
Mann-Whitney U-test — a non-parametric method for
comparing two independent groups — was applied [14].
The U statistics were computed using the following
formulas:

+1

U, —”1”2+%—ZR1
n,(n,+1

Uz_nlnz 2( ; )_ZRZ

Where:

n, = Number of observations in group 1
n,= Number of observations in group 2
R, = Ranks for observations in group 1
R, = Ranks for observations in group 2.

The test hypotheses were as follows:
H,: No significant difference in UN between the groups.
H,: A significant difference exists between the groups.

To explore the association between researchers’
professional position and their level of UN, the Kruskal—
Wallis H test was used, appropriate for assessing differ-
ences among more than two independent groups when
assumptions of normality and homogeneity of variance
are not met [15]. The test statistic was computed as
follows:
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North Sumatera
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Figure 1: Map of the research area [Source: The map was generated using ArcGlIS software].
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Where:

N = Total number of observations across all groups
R.=Sum of ranks for the i-th group

n.= Number of observations in the i-th group

The Kruskal-Wallis hypotheses were as follows:
H,: All groups have equal medians.
H,: At least one group differs significantly.

Where significant differences were detected,
Dunn’s post hoc test with Bonferroni correction was
used to identify specific between-group differences in
AW implementation scores.

RESULTS

Effects of educational background

All veterinarians FU (100%) the roles of the IACUC
(Table 2). Among NV respondents, 91.59% attained FU,
with smaller proportions classified as LU (1.32%), UN
(1.87%), and VU (5.61%). These results demonstrate
generally high levels of IACUC knowledge among both
groups, with veterinarians exhibiting marginally higher
performance.

In terms of ethical clearance, the veterinarians dis-
played varied UN levels: 41.94% were categorized as LU
and 58.06% as VU. No veterinarians were categorized as
having UN or FU levels of UN. Among NV respondents,
61.84% fell into the LU category, 36.84% achieved VU,
and only 1.32% attained FU, reflecting a lower overall
UN of ethical clearance compared to veterinarians.

For AW implementation, veterinary respondents
exhibited higher comprehension, with 54.84% and
29.03% of respondents classified as VU and FU, respec-
tively. NV respondents were categorized as follows:
55.14% VU, 14.95% FU, 21.50% UN, and 8.41% LU. The
majority showed at least a good UN of the AW. However,
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Table 2: Understanding levels of IACUC, ethical
clearance, and AW implementation based on educational
backgrounds.

Educational Parameter Level of understanding (%)
background W UN VU FU
Veterinary IACUC 0.00 0.00 0.00 100.00
Ethical clearance 41.94 0.00 58.06 0.00
Implementation AW 3.23 12.90 54.84 29.03
NV IACUC 132 1.87 5.61 91.59
Ethical clearance 61.84 0.00 36.84 1.32
Implementation AW 8.41 21.50 55.14 14.95

IACUC = Institutional Animal Care and Use Committee, AW = Animal
welfare, LU = Less understanding, UN = Understanding, VU = Very
understanding, FU = Fully understanding, NV = Non-veterinary

Table 3: Mean rank of Mann—Whitney U-test statistics
for the level of understanding based on educational
background.

Variable Educational U Z p-value
background
Veterinary NV
IACUC 57.32 52.64 1,075.00 - 1.40 0.16™
Ethical clearance 61.27 51.03 952.50 -1.80 0.07*
Implementation AW  65.68 49.24 916.00 -2.75 0.01%***

IACUC = Institutional Animal Care and Use Committee, AW = Animal
Welfare Committee, NV = Non-veterinary. ***p < 0.01, **0.01 < p < 0.05,
*0.05 < p<0.10,"p >0.10

the results showed that veterinarians were more likely
to achieve higher levels of comprehension.

No statistically significant difference was found
between veterinary and NV respondents regarding the
role of IACUC (Table 3). In the Mann—Whitney U-test,
the mean ranks represent the average relative posi-
tion of each group’s values in the combined, ordered
data. A higher mean rank indicates that the group’s
values are generally larger than those of the other
group, suggesting a tendency toward higher outcomes.
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The Mann—-Whitney U-test yielded a U value of 1,075.00,
with p =0.161, confirming that the two groups’ UN lev-
els were statistically comparable.

A marginally significant difference was observed
in the UN of ethical clearance (U = 952.50, p = 0.073).
Veterinary respondents (61.27) had a higher mean
rank (p < 0.1) compared to non-veterinarians (51.03),
suggesting a better comprehension among the former.
However, the difference did not reach statistical signifi-
cance at o = 0.05.

A statistically significant difference was identi-
fied in UN AW implementation (p = 0.006). Veterinary
respondents achieved significantly higher mean ranks
(65.68) than non-veterinarians (49.24), indicating a
stronger UN. These findings reflect the superior com-
prehension of AW implementation among veterinary
professionals.

Boxplots further illustrate these findings (Figure 2).
The statistical information in Figure 2, which includes
medians, spread, and potential outliers, is already ade-
quately presented in Table 3, containing the test statis-
tics and p-values.

The boxplots for IACUC UN revealed comparable
medians and interquartile ranges, corroborating the
non-significant Mann—Whitney U-test result (p =0.161).
Figure 2a presents a boxplot comparing the level of
UN of IACUC between respondents with and without
veterinary education. Both groups exhibited the same
median score of 4, indicating that most respondents in
each group reported a high level of UN of IACUC. The
NV group demonstrated greater variability, with two
outliers scoring notably lower (1 and 2). In contrast,

the veterinary group presented only one outlier with a
score of 2. These findings suggest that the distribution
of UN levels is more dispersed among NV respondents,
although the central tendency is similar and the medi-
ans are identical.

For ethical clearance, the boxplots indicated
slightly higher median and interquartile range values
for the veterinary group compared with the NV group
(Figure 2b). Despite the lack of statistical significance
(p = 0.073), the visual trend suggests a modestly higher
UN among veterinary respondents.

The boxplots in Figure 2c clearly distinguish
between the two groups. The veterinary group dis-
played a higher median and lower variability than the
NV group. This visual difference aligns with the statisti-
cally significant Mann—Whitney U-test result (p < 0.05),
highlighting a better UN of veterinary researchers’
implementation of AW principles.

Effects of the researcher’s position level

Table 4 presents only the proportions of UN levels
by position of the researcher. The additional pairwise
comparisons using Dunn’s test with Bonferroni adjust-
ment, which is appropriate for non-parametric post hoc
analysis following a significant Kruskal-Wallis test for
differences among these groups, are shown in Table 5.

The analysis of UN based on researchers’ posi-
tions indicated that most participants demonstrated
FU, with JR and SR exhibiting the highest proportions
at 96.15% and 96.55%, respectively (Table 4). RPs and
AR also showed high levels of comprehension, with
88.89% and 87.50% achieving FU, respectively. PRs had
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Figure 2: Boxplot comparing the level of understanding between the veterinary and non-veterinary groups using the
Mann-Whitney U-test. (a) Institutional Animal Care and Use Committee. (b) Ethical clearance. (c) Implementation of Animal
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Table 4: Level of understanding of IACUC, ethical clearance, and implementation of AW based on various positions of

researchers.
Position IACUC (%) Ethical clearance (%) Implementation of AW (%)
LU UN VU FU LU UN VU FU LU UN VU FU

PR 0.00 10.00 10.00 80.00 60.00 0.00 40.00 0.00 30.00 30.00 40.00 0.00
AR 0.00 4.17 8.33 87.50 50.00 0.00 50.00 0.00 8.33 25.00 50.00 16.67
JR 0.00 0.00 3.85 96.15 57.69 0.00 42.31 0.00 3.85 15.38 57.69 23.08
SR 0.00 0.00 3.45 96.55 58.62 0.00 37.93 3.45 3.45 27.59 65.52 3.45
RP 5.56 0.00 5.56 88.89 55.56 0.00 44.44 0.00 11.11 11.11 50.00 27.78
Total 0.93 1.87 5.61 91.59 56.07 0.00 42.99 0.93 8.41 21.50 55.14 14.95

IACUC = Institutional Animal Care and Use Committee, LU = Less understanding, UN = Understanding, VU = Very understanding, FU = Fully
understanding, PR = Prospective researcher, AR = Assistant researcher, JR = Junior researcher, SR = Senior researcher, RP = Research professor, LU = Less

understanding, AW = Animal welfare

Table 5: Kruskal-Wallis test results for the understanding
level based on the position level of the researchers.

Table 6: Post hoc pairwise comparisons using Dunn’s test
with Bonferroni adjustment of AW implementation.

Variable Position Mean Kruskal-Wallis p-value
level rank H

IACUC PR 48.10 2.977 0.562"
AR 52.29
JR 57.00
SR 55.41
RP 52.94

Ethical clearance PR 51.70 0.441 0.979™
AR 57.00
JR 52.92
SR 53.24
RP 54.06

Implementation AW PR 32.30° 10.361 0.035*
AR 53.08%*
JR 62.06°
SR 49.86%°
RP 62.31°

IACUC = Institutional Animal Care and Use Committee, PR = Prospective
researcher, AR = Assistant researcher, JR = Junior researcher, SR = Senior
researcher, RP = Research professor. ¥**p < 0.01, **0.01 < p < 0.05,
*0.05 < p <0.10, ™p > 0.10. >><Different superscript letters within a
column indicate statistically significant differences between treatment
groups (p < 0.05)

comparatively lower FU rates, with 80% of the partici-
pants reaching this category.

For ethical clearance, the LU category was most
prevalent among PRs (60%), followed by SRs (58.62%),
JRs (57.69%), and RPs (55.56%). ARs exhibited the low-
est proportion of LU at 50.00%, reflecting a relatively
better UN of ethical clearance than other groups. VU
was the predominant level among ARs (50%) and RPs
(44.44%), whereas FU was rarely observed, except in
3.45% of SRs.

The majority of researchers demonstrated VU or
FU level in the implementation of AW. SRs had the high-
est proportion of VU (65.52%), followed by JRs (57.69%),
with ARs and RPs each at 50%. FU levels were highest
among JRs (23.08%) and SRs (27.78%), whereas PRs had
a notably lower representation in this category. LU was
most frequently observed among PRs (30%), indicating
the need to enhance their knowledge regarding AW
implementation.
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Variable Position Position  Z-value Adjusted

level level P value
(Bonferroni
test)

Implementation PR AR -1.968147 0.2453

AW PR JR -2.850433  0.0218**
PR SR -1.706941 0.4392
PR RP -2.711659  0.0335**
AR JR -1.130022 1.0000
AR SR 0.416072 1.0000
AR RP -1.054214 1.0000
JR SR 1.609476 0.5376
JR RP -0.028812 1.0000
SR RP -1.478102 0.6969

PR = Prospective researcher, AR = Assistant researcher, JR = Junior
researcher, SR = Senior researcher, RP = Research professor. ¥***p < 0.01,
*%0.01 < p < 0.05, ¥0.05<p < 0.10, "p 2 0.10

The Kruskal-Wallis test (Table 5) indicated no
statistically significant differences in IACUC UN across
researcher position levels (p > 0.05). The mean ranks
were closely clustered, ranging from 48.10 for PRs to
57.00 for JRs. These findings suggest a comparable UN
of IACUC principles across all positions.

Similarly, the Kruskal-Wallis test did not reveal
a significant difference in UN ethical clearance across
position levels (p > 0.05). The mean ranks were nearly
equivalent, ranging from 51.70 (PR) to 57.00 (AR), indi-
cating consistent levels of UN.

In contrast, a statistically significant difference was
found in the UN of AW implementation (p < 0.05). RPs
had the highest mean rank (62.31), closely followed by
JRs (62.06), while PRs recorded the lowest mean rank
(32.30). The results of the post hoc pairwise comparisons
between different researcher position levels regard-
ing the implementation of AW showed a statistically
significant difference between PRs and JRs (p < 0.05).
A significant difference was also found between PRs
and RPs (Table 6). This suggests that JRs and RPs are
more likely to differ in their implementation of AW than
PRs. However, no significant differences were observed
among ARs, SRs, and the other groups. These findings
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indicate that AW implementation comprehension varies
significantly by position, with more experienced individ-
uals, particularly RPs and JRs, demonstrating greater UN
than PRs.

Boxplots illustrate the distributions of UN across
all positions, with similar medians and interquartile
ranges for IACUC (Figure 3). This visual trend aligns
with the Kruskal-Wallis test result, which found no
statistically significant differences. Figure 3a displays
a boxplot comparing the level of UN of IACUC among
the five researcher positions. All groups reported
a similar median score of 4, indicating that respon-
dents at all researcher positions generally perceived
a high level of UN. Despite the consistency in median
scores, the boxplots reveal outliers in each group,
with individual scores as low as 1 or 2. The visual evi-
dence indicates minimal variation in central tendency
across groups, with observable differences primarily
related to the distribution spread and the presence
of outliers.

Ethical clearance boxplots (Figure 3b) showed
nearly uniform medians across PRs, ARs, JRs, SRs,
and RPs, confirming the lack of significant positional
variation. Conversely, AW implementation boxplots
(Figure 3c) revealed substantial differences among posi-
tion levels. PRs exhibited the lowest median and widest
variability, whereas RPs and JRs exhibited higher and
more consistent median values.

DISCUSSION

Overview and context

This study provides a nuanced UN of how research-
ers in Indonesia perceive and implement AW principles,
highlighting key disparities based on educational back-
ground and professional level. Using data on knowledge
of the roles of IACUC, ethical clearance, and AW imple-
mentation, the study demonstrated both strengths and
gaps in the current research environment. The under-
lying frameworks — the Three Rs (replacement, reduc-
tion, and refinement) and the Five Freedoms — remain
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central to the ethical use of animals in research [16, 17]
and must be effectively internalized by all who engage
in animal-based studies.

This study evaluated the knowledge and aware-
ness of AW among researchers in Indonesia. The assess-
ment encompassed awareness of the IACUC, UN of AW
principles, and their application in research settings. AW
principles are grounded in the Three Rs (replacement,
reduction, and refinement) [16] and the Five Freedoms
(5F) framework, which includes freedom from hunger
and thirst; discomfort; pain, injury, or disease; expres-
sion of normal behaviors; and fear and distress [17].
The principles of AW are grounded in the Three Rs
(replacement, reduction, and refinement) [16] and the
Five Freedoms framework. Public awareness of AW and
its contribution to sustainability is vital for Indonesia’s
long-term development goals [6, 18].

Differences by educational background and research
position

Veterinary researchers generally demonstrated
a greater knowledge of AW, particularly in relation to
IACUC functions. This may be attributed to curriculum
structures that emphasize ethics and welfare in veteri-
nary education [19]. In contrast, NV researchers showed
weaker UN, especially regarding ethical clearance and
AW implementation. This pattern mirrors prior find-
ings in other fields, such as social science and interna-
tional postgraduate research, where ethical awareness
was also limited [8, 10]. The findings offer important
insights into awareness of AW and its implementation in
research across Indonesia, especially in the ICARD. Key
areas for improvement are identified and the impor-
tance of training programs to strengthen researchers’
UN of AW is underscored.

The study revealed variations in comprehension
levels, with veterinary researchers showing a higher
degree of UN, especially concerning IACUC. However,
NV researchers show lower awareness, especially in
terms of ethical clearance and animal care and use.
Differences were also observed across professional
ranks, with junior and SRs exhibiting greater UN of AW
implementation than PRs. Statistical analyses further
highlight that educational background significantly
affects knowledge of ethical clearance and animal care,
while the researcher’s position also plays a crucial role
in shaping this UN. These findings are consistent with
those of Beaver and Golab [19], who noted that veteri-
nary colleges are increasingly incorporating AW courses
to enhance professional competencies. Blaxter [20] also
noted that UN AW is based on values and science.

Ethical oversight and global practices

Researchers bear a critical responsibility to treat
research animals with respect, care, and consider-
ation — an essential component of ethical and reliable
scientific practices [21]. Ethics assessment requires
ethical approval before allowing research involving

2506

animals [22]. Several countries, such as Australia, the
United Kingdom, and various European nations, have
established regulations to govern animal research [23].
These regulations emphasize ethical review and over-
sight to ensure that research animals are treated
humanely. Adherence to these regulations is critical for
maintaining research integrity and ethical standards.
Compared to other countries, Indonesia is still refining
its regulatory framework; although IACUCs represent
progress, further measures are needed to ensure consis-
tent implementation and compliance. IACUCs broaden
ethical oversight and improve institutional capacity to
address public concerns regarding laboratory AW [24].

Current status and role of IACUC in Indonesia

The IACUC, established in Indonesian research
institutions, represents a significant step in promoting
ethical animal research [6]. Since 2017, the Indonesian
Ministry of Agriculture has promoted IACUCs through
annual outreach initiatives aimed at raising the aware-
ness of researchers. This study revealed that most
researchers, regardless of educational background or
position, acknowledged the value of IACUCs in promot-
ing ethical research. Researchers must collaborate with
the IACUC to develop protocols that adhere to ethical
standards and ensure compliance with approved proce-
dures [25]. These findings suggest that continuing train-
ing and socialization efforts can significantly improve
the knowledge of researchers regarding IACUC regu-
lations [26]. Nevertheless, barriers, including limited
resources, weak enforcement mechanisms, and insuf-
ficient institutional commitment, remain significant
challenges.

Ethical clearance: Awareness and challenges

Ethical clearance is fundamental to animal
research, ensuring that ethical considerations are
met before a study begins [27]. This study identified a
notable gap in UN ethical clearance procedures among
researchers at different career stages. Based on the
annual report of IACUC in ICARD, with only 68% of
research proposals obtaining ethical clearance, there is
a clear need for enhanced awareness and educational
initiatives. Drajati et al. [8] reported a similar lack of UN
of ethical clearance and found that 59.4% of social sci-
ence researchers did not include ethical considerations
in their studies due to a lack of knowledge about eth-
ical clearance requirements. This issue can be under-
stood through workshops, seminars, and accessible
resources. Institutions must adopt a proactive stance
to ensure that ethical clearance becomes an integral
component of research planning and not a procedural
formality [28].

Training and institutional strengthening

UN AW principles is essential [29]. This enables
researchers to make informed decisions and adopt prac-
tices that promote AW in their studies. Integrating high
AW standards into research improves data reliability
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and validity [30]. Ethical animal research training equips
researchers with regulatory knowledge, promotes AW,
and fosters responsible scientific conduct [31]. Therefore,
ongoing training initiatives are vital for improving
researchers’ UN of ethical considerations related to
animal research. Furthermore, institutional collabora-
tion with international bodies regulating ethical animal
research can provide Indonesian researchers with valu-
able insights and best practices that can be adapted.

Persistent gaps and cultural influences

The findings of this study suggest that researchers’
knowledge of AW remains similar regardless of their
veterinary or NV background. This may be attributed to
training and socialization efforts by the IACUC. However,
some researchers, particularly those in certain func-
tional positions, still lack a comprehensive UN of AW.
This highlights the necessity of continuous education
and training programs to reinforce the ethical responsi-
bilities of researchers. Furthermore, factors such as the
perceived necessity of the experiment, species used,
gender, educational background, and cultural context
influence public perception regarding the use of ani-
mals in research [32]. Adherence to humane treatment
standards and ethical practices is vital for sustaining
public trust in scientific research.

Protocol implementation and systemic issues

The implementation of AW principles is reflected
in the research proposals submitted for ethical approval.
Researchers must detail their methodology, the num-
ber and species of animals, and procedures for animal
care [33]. The IACUC reviews these protocols to ensure
compliance with ethical standards, requesting modifica-
tions when necessary [34]. However, this study found
that not all researchers fully understand the ethical
clearance process, and some do not apply for ethical reg-
istration. Upholding ethical integrity in animal research
necessitates a strong commitment from researchers to
prioritize AW at all stages of the study [35]. Reinforcing
this commitment calls for a coordinated effort among
government agencies, research institutions, and fund-
ing bodies to establish a unified ethical animal research
framework.

Implications and recommendations

These findings point to several critical implica-
tions. First, the variation in UN among researchers
calls for mandatory, structured ethics training tailored
to different academic backgrounds and career stages.
Such programs should emphasize real-world scenar-
ios, regulatory expectations, and the scientific value
of high welfare standards [29-31]. Second, institutions
must redefine the role of IACUCs — not merely as over-
sight bodies, but as partners in education and practice.
Studies such as those by Lee et al. [34] and Holthaus
et al. [25] confirm that researcher engagement with
proactive, well-resourced ethics committees leads to
stronger compliance and better research outcomes.
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Ethical research as a professional imperative

This study highlights the importance of ethical
considerations in animal research. Researchers must
uphold professional ethics by conducting research
with integrity, transparency, and accountability [36].
The data further reveal that the professional levels of
researchers significantly influence UN. The JRs and SRs
showed notably better comprehension of AW principles
than PRs. This aligns with the literature suggesting that
ethical competence is not only educational but also
experiential [37, 38]. However, while many researchers
appear familiar with the existence of the IACUC, practi-
cal adherence to ethical clearance remains inconsistent.
As highlighted in institutional reporting, only 68% of
research proposals based on the IACUC annual report in
ICARD were granted ethical clearance, with no research
activity cancelation for proposals with no ethical clear-
ance, suggesting that ethical approval is treated more
as an administrative formality than a core component of
responsible research in some cases [9, 28].

Future directions and policy needs

To improve awareness and adherence to ethical
standards, training and education initiatives should
be reinforced [37]. Institutions must also strengthen
communication channels between researchers and reg-
ulatory authorities to clarify and enforce ethical require-
ments. Prioritizing AW enhances scientific integrity,
fosters societal trust, and promotes ethical and humane
research practices. Strengthening the UN and imple-
mentation of ethical principles (positive human-animal
relationship) in animal research benefits the scientific
community and society [38]. Future research should
examine the long-term effects of ETPs and institutional
policies on improving adherence to AW standards.

Policy recommendations

Based on these specific findings, we recommend
the following:
1. Mandatory AW certification for all NV researchers
before animal study approval, focusing specifically
on ethical clearance procedures where we found
the largest knowledge gaps.
Structured mentorship programs requiring PRs to
complete supervised animal care rotations with
SRs.
Position-specific training curricula, with intensive
ethical clearance training for NV researchers and
advanced welfare implementation training for all
position levels.
Annual competency assessments using validated
tools, with remedial training for scores below estab-
lished thresholds.

CONCLUSION

This study provides critical insights into the
knowledge and application of AW principles and
ethical clearance procedures among researchers at
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the ICARD. The results demonstrated that veterinary
researchers exhibited significantly higher UN in the
implementation of AW (p < 0.01) and moderately
higher knowledge in ethical clearance procedures (p <
0.10) compared to their NV counterparts. In addition,
position-based differences were evident, with junior
and SRs showing substantially greater comprehension
of AW principles than PRs (p < 0.05). Notably, UN of
the IACUC was consistently high across both educa-
tional backgrounds and professional levels, though
variability in ethical clearance and AW implementation
remained concerning.

The practical implications of these findings are
twofold. First, the variation in knowledge highlights
the need for structured, mandatory training programs
tailored to both educational background and research
rank. Second, institutions must integrate ethics edu-
cation into early career development pathways and
reinforce continuous learning across all levels to ensure
ethical compliance and uphold research integrity.
Strengthening researcher engagement with IACUCs, not
just as a procedural requirement but as a collaborative
partner in research, is essential for advancing humane
animal research practices.

One of the strengths of this study is its compre-
hensive sampling strategy that captures a diverse
cross-section of educational backgrounds and profes-
sional positions across five ICARD research units. This
wide representation enhances the generalizability
of the findings within similar institutional contexts.
Furthermore, the use of validated tools and non-para-
metric statistical methods guarantees robust data
interpretation.

However, this study is not without limitations. The
data were collected exclusively from researchers within
ICARD, potentially limiting broader applicability across
Indonesia’s wider research ecosystem. In addition, the
self-reported nature of the questionnaire may introduce
response bias. The cross-sectional design also precludes
causal inference.

Future research should expand the geographic
and institutional scope by including other research cen-
ters, universities, and private institutions involved in
animal-based studies. Longitudinal studies examining
the impact of structured ethics training and institutional
policy shifts on researcher behavior would further
strengthen evidence-based interventions. Furthermore,
qualitative assessments could uncover nuanced barri-
ers to ethical adherence not captured in quantitative
surveys.

While the establishment of IACUCs marks a pos-
itive step toward ethical animal research in Indonesia,
significant knowledge gaps persist — particularly among
NV and early-career researchers. Bridging these gaps
requires sustained institutional commitment, policy
innovation, and education. By prioritizing AW as an
ethical and scientific imperative, Indonesian research
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institutions can align with international standards,
improve research quality, and foster greater public trust
in science.

AUTHORS’ CONTRIBUTIONS

SW: Conceptualization, investigation, method-
ology, formal analysis, and writing — original draft. LP:
Methodology, investigation, formal analysis, data cura-
tion,and writing—original draft. SMN: Conceptualization,
methodology, investigation, collected secondary data,
and writing — original draft. BB: Conceptualization, val-
idation, collected secondary data, investigation, and
writing — original draft. PMW: Software, validation,
investigation, data curation, and writing review — edit-
ing. WW: Conceptualization, methodology, formal
analysis, data curation, and writing — original draft. PP:
Validation, formal analysis, collected secondary data,
data curation, and writing review — editing. IGAPM:
Software, validation, formal analysis, collected second-
ary data, and writing review — editing. DSW: Software,
validation, collected secondary data, data curation,
and writing review — editing. All authors have read and
approved the final manuscript.

ACKNOWLEDGMENTS

The authors are thankful to the Director of ICARD
for providing necessary facilities for this study. The
authors are also thankful to all participants from the five
institutions in West Java, East Java, and North Sumatra
for their support in this study.

COMPETING INTERESTS

The authors declare that they have no competing
interests.

PUBLISHER’S NOTE

Veterinary World remains neutral with regard to
jurisdictional claims in the published map and institu-
tional affiliations.

REFERENCES

1. Johnson, A. and Eccles, E. (2022) Animal welfare
considerations in animal-assisted interventions.
Hum. Anim. Interact. Bull., 10(1): 99-105.

Prior, H., Blunt, H., Crossman, L., McGuire, A., Stow, R.
and Sewell, F. (2021) Refining procedures within
regulatory toxicology studies: Improving animal
welfare and data. Animals (Basel), 11(11): 3057
Kinter, LB., Johnson, D.K., Weichbrod, R.H.,
Prentice, E.D., Simmonds, R.C., Houghton, PW.,,
Whitney, R.A. Jr., DeGeorge, J., DeHaven, W.R.,
Kramer, K. and DeTolla, L. (2021) Fit for purpose
assessment: A new direction for IACUCs. ILAR J.,
62(3): 314-331.

Kalkan, K.K. and Kekegoglu, M. (2024) Ethical
principles and rules in experimental animal studies: A
comprehensive review. Diizce Tip Fak. Derg., 26(S1):
1-13.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

doi: 10.14202/vetworld.2025.2499-2510

Nallappan, D. and Kanathasan, J.S. (2024) Navigating
Ethics and Animal Welfare. IGI Global, Pennsylvania,
p67-91.

Mehta, P., Zimba, O., Gasparyan, AY., Seiil, B. and
Yessirkepov, M. (2023) Ethics committees: Structure,
roles, and issues. J. Korean Med. Sci., 38(25): e198.
Wahyuwardani, S., Noor, S.M. and Bakrie, B. (2020)
Animal welfare ethics in research and testing:
Implementation and its barrier. Indones. Bull. Anim.
Vet. Sci., 30(4): 211.

Drajati, N.A., Trinugraha, Y.H., Sukmawati, F,
Rakerda, H. and Ilmi, M. (2023) Research ethics
in social studies: Indonesian perspectives. J. Inov.
Pengabdi. Masy. Pendidik., 4(1): 123-137.
Wardhono, A. and Lestari, Y. (2023) The Awareness
of Lecturers Towards the Role of Research Ethics
Commission in Research. Atlantis Press, Netherlands,
p976—983.

Davis, K., Tan, L., Miller, J. and Israel, M. (2022) Seeking
approval: International higher education students’
experiences of applying for human research ethics
clearance in Australia. J. Acad. Ethics, 20(3): 421-436.
Wardhono, A. and Lestari, Y. (2023) The Understanding
of Research Ethics Reviewers on Ethical Clearance
Review Process: A Case Study. Atlantis Press,
Netherlands, p417—-425.

Magnone, K.Q. and Yezierski, E.J. (2024) Beyond
convenience: A case and method for purposive
sampling in chemistry teacher professional
development research. J. Chem. Educ., 101(3):
718-726.

De Regt, HW. (2017) Understanding Scientific
Understanding. Oxford University Press, Oxford.
Conover, W.J. (1999) Practical Nonparametric
Statistics. 3 ed. John Wiley and Sons, Inc., United
States.

Hollander, M., Wolfe, D.A. and Chicken, E. (2013)
Nonparametric Statistical Methods. 3™ ed. Wiley,
New Jersey, USA.

Yadav, P.K., Singh, S. and Vijayakumar Sreelatha, H.
(2024) Ethics, welfare, 3Rs, and legislation in
biomedical research: A practical approach. In: Animal
Models in Research. Springer Nature Singapore,
Singapore, p17-28.

Marinou, K.A. and Dontas, .LA. (2023) European
union legislation for the welfare of animals used
for scientific purposes: Areas identified for further
discussion. Animals (Basel), 13(14): 2367.
Wulandari, C.R., Burhanuddin, A., Faradina, P.L.,
Wibawati, P.A. and Abdramanov, A. (2024)
Understanding the level of animal welfare and
associated factors among cat owners in Banyuwangi,
Indonesia. Vet. World, 17(6): 1210-1215.

Beaver, B. and Golab, G. (2023) Role of veterinarians
in animal welfare. In: The Veterinarians Guide to
Animal Welfare. Elsevier, Netherlands, p139-162.
Blaxter, T., Asbjer, E. and Fraanje, W. (2024) Animal
Welfare and Ethics in Food and Agriculture. Oxford
University Press, Oxford, UK.

2509

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Manzoor, F. (2023) Conscience of Science: Ethical
Imperatives in Zoological Research. MARKHOR J.
Zool., 4(2): 12023.

Olsson, I.A.S., Nielsen, B.L., Camerlink, I., Pongracz, P.,
Golledge, H.D.R.,, Chou, lY., Ceballos, M.C. and
Whittaker, A.L. (2022) An international perspective
on ethics approval in animal behaviour and welfare
research. Appl. Anim. Behav. Sci., 253: 105658.
Martinez, J. and Von Nolting, C. (2023) Review:
‘Animal welfare’ - a European concept. Animal, 17:
100839.

Pritt, S. (2024) Opinion: Promoting the welfare of
research animals: The need to expand the roles
and views of laboratory animal veterinarians. J. Am.
Assoc. Lab. Anim. Sci., 63(5): 462—464.

Holthaus, K., Goldberg, D., Connelly, C., Corning, B.,
Nascimento, C., Witte, E. and Bierer, B.E. (2020)
Facilitating collaborative animal research: The
development and implementation of a master
reciprocal institutional agreement for animal care
and use. J. Clin. Transl. Sci., 4(2): 96-101.

Mohr, B.J., Souilem, 0., Fahmy, S.R., Fakoya, F,
Gaafar, K., Kantiyok, J.T., Khammar, F., Mbarek, S.,
Mugisha, L., Sleem, H., Toma, A., Van Rooyen, M.,
Zakumumpa, H. and Lewis, D.Il. (2024) Guidelines
for the establishment and functioning of animal
ethics commitees (institutional animal care and use
committees) in Africa. Lab. Anim., 58(1): 82-92.
Mbabe, W., Ajayi, O., Bagula, A., Leenen, L. and
Schoeman, N. (2021) A Workflow System for
Managing Ethical Clearance in Research Work. In: IST-
Africa Conference, South Africa. IEEE, p1-9.

Ahmed, M.S. (2022) Institutional research review and
ethics board approval: A necessity for publication
and institutional perception. J. Postgrad. Med. Inst.,
36(4): 205-206.

Broom, D.M. (2022) Animal welfare concepts. In:
Routledge Handbook of Animal Welfare. Routledge,
London, p12-21.

Zechner, D., Schulz, B., Tang, G., Abdelrahman, A.,
Kumstel, S., Seume, N., Palme, R. and Vollmar, B.
(2022) Generalizability, robustness and replicability
when evaluating wellbeing of laboratory mice with
various methods. Animals (Basel), 12(21): 2927.
Dawkins, M.S. (2021) The Science of Animal Welfare.
Oxford University Press, Oxford.

Miguel-Batuecas, A, Fuertes-Recuero, M.,
Diaz-Regaiion, D., Ortiz-Diez, G., Revuelta, L. and De
Pablo-Moreno, J.A. (2023) Animal research in spain:
A study of public perception and attitudes. Animals,
13(12): 2039.

Lang, J.K. and Stewart, L. (2016) Response to protocol
review scenario: Methods are too important to gloss
over. Lab. Anim., 45(8): 287-287.

Lee, G.H., Kim, H.J., Joo, VY.S., Kim, SY., Reed, B.,
Hart, L.A. and Choe, B.l. (2023) Development of
Two Korean IACUC guidance documents to foster
implementation of the three Rs. Altern. Lab. Anim.,
51(5): 335-349.



35.

36.

doi: 10.14202/vetworld.2025.2499-2510

Lindsjo, J. (2021) The 3Rs in Animal Welfare Bodies
at Swedish Universities - Knowledge, Attitudes,
Implementation. Altex, Romania.

Diederich, K., Schmitt, K., Schwedhelm, P,
Bert, B. and Heinl, C. (2022) A guide to open
science practices for animal research. PLoS Biol.,
20(9): e3001810.

37.

38.

Choudhary, R. and Gautam. (2024) Impact of
veterinary education on ethical issue perception. J.
Sci. Res. Rep., 30(2): 102-107.

Rault, J.L., Waiblinger, S., Boivin, X. and Hemsworth, P.
(2020) The power of a positive human-animal
relationship for animal welfare. Front. Vet. Sci.,
7:590867.

%k %k %k %k %k k ok k

2510



