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Abstract

This study evaluated community service activities for veterinary technicians in Bojonegoro Regency, assessing
participant characteristics, training impact, patterns of cattle reproductive disorders, treatment obstacles, and
continuing education needs. Demographic analysis showed varied age and education levels among participants (mean
age range ~37-52 years), with baseline knowledge and field experience scores averaging around 4.3-4.5. Pre- and
post-test assessments demonstrated measurable learning gains, with normalized gain (N-Gain) scores differing by
gender and education: males (76.7%+22.6) versus females (50.0%+50.0), and veterinarians (73.5%+38.7) versus
D3/SMA/SMK group (63.3%+20.5). Field surveillance by technicians identified repeat breeding as the most frequent
reproductive issue (43.5% of cases), followed by silent heat (13.0%), dystocia and endometritis (each 10.9%). Reported
barriers to effective treatment included weaknesses in cattle management (25.7%), limited medication/equipment
(22.9%), farmer errors in estrus detection (17.1%), nutritional deficiencies (14.3%), and delayed reporting (14.3%).
Prioritized continuing education needs emphasized ultrasonography (USG) training (31.3%), cattle feed management
(15.6%), reproductive disorder treatment (15.6%), and hormone use updates (12.5%). Findings suggest that targeted,
practical, and sustained training, particularly in USG, nutrition, estrus detection, and rational medication/hormone use,
combined with improved access to equipment and farmer outreach, could address predominant reproductive problems
and enhance technician performance. Recommendations include implementing competency-based workshops,
strengthening supply chains, and instituting follow-up monitoring to gauge long-term impact on herd reproductive
outcomes.

Keywords: Cattle reproductive disorders; Continuing education; livestock productivity and food security;
Ultrasonography training; Veterinary technicians
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1. INTRODUCTION

Reproductive health is central to productivity and sustainability in beef cattle production, directly affecting fertility,
calving rates, and herd profitability (Assefa et al, 2026). In many rural regions, including Bojonegoro Regency,
reproductive disorders remain a persistent challenge, undermining both smallholder livelihoods and broader
agricultural outputs. Effective management of these disorders depends not only on the availability of veterinary services
but also on the capacity, training, and support of frontline service providers, particularly veterinary technicians who
perform field-level diagnostics, farmer education, and interventions (Kebede et al., 2025). The data presented in this
report provide a focused assessment of community service activities directed at veterinary technicians in Bojonegoro,
the reproductive disorder patterns they encounter, constraints in treatment, and prioritized continuing education
needs. This introduction situates those findings within the wider context of cattle reproductive management, highlights
critical gaps revealed by the local evaluation, and frames the rationale for targeted capacity-building interventions.
Improving cattle reproductive health and technician capacity in Bojonegoro directly supports SDG priorities by
increasing livestock productivity and food security, Decent Work and Economic Growth by strengthening smallholder
incomes and rural livelihoods (Assefa et al., 2026).

Cattle reproductive disorders generate both direct and indirect economic losses. Direct losses include decreased
conception rates, increased calving intervals, and costs of veterinary treatment and labor; indirect effects involve
reduced growth and market readiness, and heightened susceptibility to secondary diseases (Mansur et al., 2024).
Understanding the local pattern of reproductive disorders is a necessary precursor to designing effective extension and
training programs. Repeat breeding and silent heat suggest gaps in estrus detection skills among farmers, suboptimal
breeding management, or inadequacies in the timing and technique of artificial insemination (Satrio et al., 2025). The
presence of dystocia and uterine prolapse cases highlights the need for emergency obstetric interventions and improved
peripartum management. Endometritis and ovarian dysfunction indicate possible nutritional, infectious, or hormonal
etiologies that require diagnostic acumen and rational therapeutic strategies (Desalegn et al., 2025). Collectively, these
case frequencies justify a multi-pronged training approach that addresses diagnostic capacity, practical skills (e.g.,
obstetric assistance and estrus detection), and rational pharmacologic and hormonal management.

Given the identified patterns of disease, constraints, and training needs, community service programs must be designed
with an integrated approach (Jang, 2025). Key program components should include: competency-based training in
reproductive diagnostics (including USG and palpation), obstetric emergencies and assisted calving, modules on estrus
detection and breeding management tailored for technician-led farmer outreach, nutrition and feed management
education linked to reproductive outcomes, and rational pharmacology modules that cover hormone use, antibiotic
stewardship, and appropriate drug selection (Matos et al., 2026). Additionally, strengthening supply chains for essential
equipment and medications and establishing mechanisms for faster reporting and referral from farmers to technicians
will improve timeliness and efficacy of care (George et al., 2021).

Monitoring and evaluation frameworks should be embedded within community service initiatives to assess both
learning outcomes and field impact. The pre/post-test and N-Gain approach used in this evaluation is useful but should
be complemented by long-term follow-up ((Pervilhac et al., 2025) on reproductive performance indicators at the herd
level (e.g., conception rate, calving interval, incidence of key disorders) and measures of farmer practice change (e.g.,
improved estrus detection, timely reporting). Stratified analyses by technician demographics and education can help
tailor ongoing support and mentorship, ensuring that training investments translate into sustained improvements in
animal health and farmer livelihoods (Vudriko et al., 2021).

2. MATERIALS AND METHODS

This was a descriptive, cross-sectional evaluation of a community service (continuing education) activity for veterinary
technicians conducted in Bojonegoro Regency. The evaluation combined pre/post knowledge testing, structured
questionnaires, and field surveillance data collected by participating technicians to assess training impact, participant
characteristics, patterns of cattle reproductive disorders, treatment obstacles, and continuing education needs (Vudriko
etal, 2021).

2.1. Ethics and participant consent

Participation in the community service evaluation was voluntary. Participants received information about the activity
objectives and data use; verbal or written consent was obtained prior to participation. Data were anonymized for
analysis. Institutional ethical approval or exemption was sought in accordance with local requirements prior to program
implementation (noted in project records).
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2.2. Participants and sampling

Participants were practicing veterinary technicians and related field staff recruited from Bojonegoro Regency through
local extension networks and the implementing institution. Participant demographic and background data (age, gender,
education level, baseline knowledge and field experience, and needs/expectations) were recorded for all attendees and
are summarized by subgroup in some tables. Sample sizes for specific outcome sets were: knowledge assessments,
reported reproductive disorder cases recorded by technicians, obstacles to treatment, and continuing education
priorities.

2.3. Intervention and community service activity

The community service intervention consisted of targeted training modules delivered to veterinary technicians.
Modules addressed reproductive diagnostics and management, practical skills (including obstetric assistance and
estrus detection), rational medication and hormone use, and farmer outreach techniques. Hands-on demonstration
components included ultrasonography (USG) technique and assisted-calving procedures. Training duration, trainers’
qualifications, and precise curriculum details followed institutional standard continuing-education formats (practical
workshops plus lectures and group discussion).

2.4. Data collection instruments and procedures

e Pre- and post-training knowledge tests: Standardized multiple-choice/short-answer tests administered
immediately before and after the training to quantify learning gains. Raw pre- and post-test scores and
normalized gain (N-Gain) percentages were calculated and are presented stratified by gender, age cluster, and
education level.

e Participant questionnaire: A structured questionnaire captured demographic data, baseline self-rated
knowledge and field experience, participants’ needs and expectations, and prioritized continuing education
topics. Responses on needs/priorities were aggregated.

e Field surveillance log: During and after the community service activity, technicians recorded cases of
reproductive disorders encountered in the field. Each case was classified by diagnosis (repeat breeding, silent
heat, dystocia, endometritis, uterine prolapse, ovarian hypofunction, others) and tallied.

e Obstacles inventory: Technicians completed a checklist and open-response section listing main obstacles to
treating reproductive disorders (e.g., management weaknesses, limited medication/equipment, estrus
detection errors, nutritional deficiencies, delayed reporting). Frequency of each obstacle was tabulated.

P9-P22: Narrative Responses

Prior Knowledge and Field Experience

9. I understand the signs of reproductive disorders in livestock.

10. I can distinguish between minor reproductive disorders and those requiring immediate attention
from a veterinarian or inseminator.

11. I know the appropriate timing for detecting estrus (heat) in livestock.

12. I understand the factors that can lead to pregnancy failure.

13. I recognize the importance of maintaining reproductive records for livestock in the field.

14. 1 have encountered cases such as anestrus, repeat breeding, or endometritis in livestock.

15. I know the initial steps to take when a reproductive disorder is identified in livestock.

16. I believe that field-based technologies can help accelerate the detection of reproductive disorders.

17. 1 understand the importance of collaboration among farmers, government agencies, inseminators,
and veterinarians in managing reproductive health.

Participant Needs and Expectations

18. Information regarding reproductive disorders is highly relevant to my work.

19. I require practical guides or simple standard operating procedures (SOPs) for handling cases in
the field.

20. I need further training on estrus detection, record-keeping, and pregnancy evaluation.

21.1need simple educational materials, such as leaflets, posters, or pocketbooks.

22. 1 hope for field-based support or mentoring following this training.

2.5. Outcome measures

Primary outcomes were: change in knowledge (pre-test and post-test scores, and N-Gain), frequency distribution of
reproductive disorder cases recorded by technicians, ranked obstacles to effective treatment, and prioritized

1676



World Journal of Advanced Research and Reviews, 2026, 32(01), 1674-1687

continuing education needs. Secondary descriptive outcomes included participant demographic and baseline
competency measures (mean+SD), and subgroup comparisons by gender, age cluster, and education level.

2.6. Quality control and training fidelity

Trainers used standardized materials and checklists for practical demonstrations. Test instruments and questionnaires
were pilot-tested with a small group of technicians prior to the activity to ensure clarity. Field case definitions for
reproductive disorders were standardized and provided to technicians to improve consistency of surveillance entries.

2.7. Data analysis

All quantitative data were entered into a spreadsheet and checked for completeness. Continuous variables are
presented as mean * standard deviation; categorical variables are presented as counts and percentages. N-Gain (%)
was calculated per standard formula: (post-test score — pre-test score) / (maximum possible — pre-test score) x 100,
then summarized by group. Subgroup comparisons (gender, age cluster, education level) were used descriptively to
identify differences in baseline scores and gains.

3. RESULTS

A total of community-service participants were evaluated and stratified by gender, age cluster, and education level.
Mean ages ranged across groups: males 47.75 * 7.90 years and females 39.14 + 7.49 years (Table 1). Age-cluster means
were 37.42 + 4.66 years for the >=45 group and 52.00 + 4.23 years for the >45 group (Table 2). By education,
veterinarians averaged 41.94 + 8.40 years and D3 /SMA/SMK respondents 51.60 * 4.60 years (Table 3). Self-rated initial
knowledge and field experience scores clustered around 4.3-4.5 across subgroups (Tables 1-3).

3.1. Knowledge assessment and learning gains

Pre-test and post-test scores demonstrated improvement across subgroups (Tables 1-3). By gender (Table 1), mean
pre-test scores were 13.00 = 0.79 for males and 14.14 + 0.90 for females; mean post-test scores were 14.45 * 0.51 and
14.86 + 0.38, respectively. Normalized gain (N-Gain) percentages differed: males 76.67 + 22.56% versus females 50.00
+ 50.00% (Table 1). By age cluster (Table 2), pre-test means were 13.58 + 1.00 (>=45) and 13.07 * 0.88 (>45), with
post-test means 14.67 + 0.49 and 14.47 + 0.52, and N-Gain 69.44 + 38.16% and 70.00 * 29.68%, respectively. By
education (Table 3), veterinarians had pre/post means 13.53 + 1.07 / 14.76 + 0.44 with N-Gain 73.53 * 38.67%, while
D3/SMA/SMK had 12.90 + 0.57 / 14.20 + 0.42 with N-Gain 63.33 + 20.49%.

3.2. Frequencies of reproductive disorders (field surveillance)

Technicians recorded 46 reproductive disorder cases (Table 4, page 1). Repeat breeding was most frequent at 43.48%
(20/46). Other diagnoses were silent heat 13.04% (6/46), dystocia 10.87% (5/46), endometritis 10.87% (5/46),
uterine prolapse 8.70% (4/46), ovarian hypofunction 6.52% (3/46), and other conditions 6.52% (3/46) (Table 4).

3.3. Reported obstacles to treatment

Responses concerning barriers to effective treatment (n = 35 respondents) are summarized in Table 5 (page 1). The
leading problems were weaknesses in beef cattle management (25.71%; 9/35) and limited medication/equipment
(22.86%; 8/35). Other cited obstacles included errors in estrus detection by farmers (17.14%; 6/35), nutritional
deficiencies in cattle (14.29%; 5/35), and late reporting by breeders to inseminators (14.29%; 5/35); remaining
responses were categorized as others (5.71%; 2/35).

3.4. Continuing education needs

Table 1 The parameters of community services evaluation based on gender of respondent

Gender Male Female

Age 47.75£7.90 | 39.14+7.49

Initial knowledge and field experience | 4.45+0.12 4.35+0.23

Participants' needs and expectations 4.48+0.14 4.83+0.12

Pre-test score 13.00£0.79 14.14+£0.90
Post-test score 14.45+0.51 14.86+0.38
N-Gain Score (%) 76.67+22.56 | 50.00+50.00
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Priority topics identified by technicians (n = 32) are reported in Table 6 (page 2). The top need was ultrasonography
(USG) training at 31.25% (10/32). Other priorities included cattle feed management 15.63% (5/32), treatment of
reproductive disorders 15.63% (5/32), updates on hormone use 12.50% (4/32), effective and rational medication use
9.38% (3/32), and regular/sustainable training 9.38% (3/32); remaining items were classified as others 6.25% (2/32).

Table 2 The parameters of community services evaluation based on age of respondent

Age cluster (years) >=45 >45

Age 37.42+4.66 | 52.00+4.23
Initial knowledge and field experience | 4.48+0.12 4.38+0.14
Participants' needs and expectations 4.68+0.09 4.48+0.17
Pre-test score 13.58+1.00 13.07+0.88
Post-test score 14.67+0.49 | 14.47%0.52

N-Gain Score (%) 69.44+38.16 | 70.00+29.68

Table 3 The parameters of community services evaluation based on education levels of respondent

Levels of education Veterinarian | D3/SMA/SMK
Age 41.94+8.40 51.60+4.60
Initial knowledge and field experience | 4.37+0.17 4.51+0.09
Participants' needs and expectations 4.74+0.11 4.28+0.19
Pre-test score 13.53%£1.07 12.90+0.57
Post-test score 14.76+0.44 14.20+0.42
N-Gain Score (%) 73.53+38.67 | 63.33+20.49

Table 4 Frequencies of reproductive disorders in cattle find by veterinary technician in Bojonegoro regency

Cases Percentage
Repeat breeding 43.48% (20/46)
Silent heat 13.04% (6/46)
Dystocia 10.87% (5/46)
Endometritis 10.87% (5/46)

Uterine prolapse

8.70% (4/46)

Ovarian hypofunction

6.52% (3/46)

Others

6.52% (3/46)

Table 5 Main Obstacles in the reproductive disorders treatment in Bojonegoro regency

Problem

Percentage

Weaknesses in beef cattle management 25.71% (9/35)
22.86% (8/35)
17.14% (6/35)
14.29% (5/35)
14.29% (5/35)

5.71% (2/35)

Limited medication and equipment

Errors in estrus detection by farmers

Nutritional deficiencies in cattle

Late reporting by breeders to inseminators

Others
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Table 6 Subject matter of continuing education needs veterinary technician in Bojonegoro regency

Continuing education needs Percentage
Training in USG technique 31.25% (10/32)
Cattle Feed Management 15.63% (5/32)
Treatment of Reproductive Disorders 15.63% (5/32)
Updates on Hormone Use 12.50% (4/32)
Effective and Rational Medication Use 9.38% (3/32)
Regular and sustainable Training 9.38% (3/32)
Others 6.25% (2/32)

Overall, participants showed measurable short-term learning improvements across demographic and education strata,
with variable N-Gain percentages favoring certain subgroups (males, veterinarians). Field surveillance highlighted
repeat breeding as the predominant reproductive problem. Major system-level constraints reported by technicians
included farm management weaknesses, limited access to medications/equipment, and deficiencies in farmer estrus-
detection and nutrition. Technicians prioritized practical, diagnostic, and management-focused continuing education—
particularly USG training—consistent with the observed case patterns and reported barriers.

4. DISCUSSION

This evaluation of a community service training for veterinary technicians in Bojonegoro Regency reveals important
insights into technician capacities, common cattle reproductive problems encountered in the field, systemic barriers to
effective treatment, and prioritized continuing education needs. The findings have practical implications for designing
targeted capacity-building, extension, and health-system support that can improve herd reproductive outcomes and
farmer livelihoods.

4.1. Training impact and participant heterogeneity

Pre- and post-test results show measurable short-term knowledge gains across participant groups, indicating the
training was effective at increasing immediate cognitive competence. However, normalized gain (N-Gain) scores varied
substantially by gender and education level: males and veterinarians achieved higher average N-Gain percentages than
females and the D3/SMA/SMK group (Tables 1-3). This heterogeneity suggests that while baseline self-rated
experience was similar across subgroups, the relative benefit of a single training event is influenced by prior formal
education, learning styles, or contextual factors (e.g., time available for practice, workplace responsibilities). Program
designers should therefore incorporate differentiated instructional strategies — such as more hands-on practice,
follow-up mentoring, and adaptive pacing — to ensure equitable learning outcomes, particularly for technicians with
less formal training or those who may face competing demands.

Training programs have demonstrated significant effects on participants’ skills, attitudes, and behaviors, but the
outcomes vary depending on the training design, content, and evaluation methods. Training programs, such as those in
leadership development, emotional intelligence, and technical skills, have shown measurable improvements in
participants' competencies. For instance, receptivity to feedback and openness to experience were key predictors of EI
training gains (Pat McEnrue et al., 2009). Similarly, VR-based training improved skill transfer to real-world tasks,
particularly when the technical quality of the VR system was high (Oppermann et al., 2024). Diversity training and
cultural safety training have been effective in fostering positive attitudes and reducing ethnocentrism. However, the
effects on behavioral and attitudinal learning tend to decay over time unless reinforced (Bezrukova et al, 2016)
(Pimentel et al., 2022). Training tailored to specific contexts, such as medical education or occupational safety, has
shown significant improvements in confidence, competence, and practical application of skills (Zhao et al.,, 2023; Wilcox
Vanden Berg et al., 2024).

The effectiveness of training is influenced by individual and group-level differences, including demographic,
psychological, and socioeconomic factors. Gender, age, ethnicity, and socioeconomic background significantly influence
training outcomes. For example, women and individuals with lower education levels reported higher expectations and
perceived impacts of training (Gongalves and Mourao, 2011; Santana and Chalkley, 2017). Similarly, handedness was
found to affect performance in VR training, highlighting the need for interface designs that accommodate such
variability (Duruaku et al., 2025). Traits like self-efficacy, motivation, and openness to experience play a critical role in
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determining training gains. Participants with higher receptivity to feedback and achievement motivation tend to benefit
more from training (Pat McEnrue et al.,, 2009; Panya et al., 2018). Socioeconomic background and institutional support
also shape training outcomes. For instance, individuals from disadvantaged backgrounds may face barriers to accessing
or benefiting from training, while organizational factors like management commitment and resources can enhance
training effectiveness (Santana and Chalkley, 2017; Choopani et al., 2024). The composition of training groups, such as
the proportion of women or the diversity of participants, can influence reactions and learning outcomes. For example,
diversity training was more effective when the group included a higher proportion of women (Bezrukova et al.,, 2016).

Integrated and context-specific training approaches yield better outcomes. Tailoring training to individual traits and
group dynamics enhances effectiveness. Sustained benefits often depend on follow-up initiatives and supportive
environments. By addressing participant heterogeneity and optimizing training design, organizations can maximize the
impact of their training programs.

4.2. Predominance of fertility-related disorders and diagnostic priorities

Field surveillance logged 46 reproductive cases, with repeat breeding comprising nearly half (43.5%) of diagnoses
(Table 4). The high proportion of repeat breeding and silent heat cases indicates that fertility management and estrus
detection are critical weaknesses at the farm level. These patterns align with technicians’ prioritized need for
ultrasonography (USG) training (31.3%) and for improved feed management and reproductive disorder treatment
(Table 6). USG can enhance diagnostic precision for ovarian activity, early pregnancy detection, and uterine pathology,
thereby supporting better-timed interventions. Training that couples USG competence with practical guidance on estrus
detection methods and breeding management (including timing for artificial insemination) is likely to have the most
immediate clinical impact.

Reproductive disorders in cattle significantly impact fertility, productivity, and economic sustainability in the livestock
industry. These disorders are caused by a combination of infectious, non-infectious, environmental, and management-
related factors, and their prevalence is increasing due to selective breeding for commercial purposes (Yoo, 2010;
Priyadarsini et al., 2025; Shiferaw et al., 2005). Diseases such as endometritis, metritis, brucellosis, and trichomoniasis
are major contributors to fertility issues. These infections often lead to uterine inflammation, reduced sperm quality,
and structural damage (Yoo, 2010; Samuel et al,, 2026a; Samuel et al.,, 2026b). Conditions like anestrus, cystic ovarian
disease, retained placenta, and dystocia are frequently observed. These disorders are often linked to hormonal
imbalances, nutritional deficiencies, and poor postpartum care (Shiferaw et al., 2005; Agarwal et al., 2005; Giacomelli
et al, 2018). Many reproductive abnormalities occur as combinations rather than isolated issues, such as uterine
infections coupled with retained fetal membranes or ovarian cysts (Shiferaw et al., 2005).

Reproductive disorders reduce conception rates, prolong calving intervals, and increase the number of services
required per conception. For example, cows with reproductive disorders have significantly longer intervals from calving
to first service and conception compared to healthy cows (Shiferaw et al., 2005) (Sheldon et al,, 2006). Disorders like
abortion and dystocia are influenced by environmental factors, parity, and management practices, further complicating
fertility outcomes (Tulu, and Negera, 2022; Tolosa.et al., 2021).

Effective diagnosis is critical for managing reproductive disorders. Diagnosis relies on clinical signs, ultrasonography,
palpation, and laboratory tests such as PCR and ELISA for infectious agents (Samuel et al., 2026a; Samuel et al., 2026b)
(Sheldon et al., 2006). Hormonal irregularities and immune dysfunction are key contributors to uterine diseases.
Monitoring immune markers like cytokines (e.g. IL-1[3, IL-6) can provide insights into disease mechanisms (Priyadarsini
etal, 2025; Juli.et al, 2024). Regular examinations, including vaginal and transrectal ultrasonography, are essential for
early detection of uterine diseases and abnormal estrous cycles (Sheldon et al., 2006).

Biosecurity, vaccination, and improved hygiene practices can reduce the incidence of infectious diseases (Yoo, 2010)
(Samuel et al., 2026). Balanced feeding and addressing negative energy balance postpartum are crucial for maintaining
reproductive health (Shiferaw et al., 2005; Sheldon et al., 2006). Combining hormonal protocols with improved estrus
detection, artificial insemination timing, and supplementary feeding can optimize fertility outcomes (Shiferaw et al,,
2005; Mansur.et al, 2025). Addressing fertility-related reproductive disorders in cattle requires a multifaceted
approach, integrating advanced diagnostic techniques, preventive strategies, and sustainable management practices to
enhance reproductive efficiency and economic viability (Yoo, 2010; Shiferaw et al., 2005; Sheldon et al., 2006).

4.3. Systemic constraints limiting treatment efficacy

Technicians identified multiple system-level barriers: weaknesses in cattle management (25.7%), limited medication
and equipment (22.9%), errors in farmer estrus detection (17.1%), nutritional deficiencies (14.3%), and delayed
reporting by breeders (14.3%) (Table 5). These obstacles reflect a combination of technical, resource, and
communication shortcomings. Even when technicians possess diagnostic skills, the absence of essential drugs or
equipment and poor farmer practices can blunt the effect of interventions. Therefore, training should be integrated with
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supply-chain improvements (e.g., ensuring access to essential drugs, portable USG units, basic obstetric kits) and
farmer-targeted outreach to improve estrus detection, peripartum care, and nutritional management. Strengthening
links between technicians and breeder communities — for example through scheduled regular visits, hotline reporting
systems, or farmer group training — can help reduce delays in reporting and improve timely intervention.

Reproductive disorders in cattle significantly impact fertility and productivity, but their diagnosis and treatment face
several systemic constraints. These challenges arise from physiological, environmental, and management-related
factors, as well as limitations in veterinary infrastructure and resources. Reproductive disorders such as endometritis,
silent estrus, and ovarian cysts disrupt hormonal balance and immune-endocrine communication, leading to reduced
fertility and pregnancy complications (Mansur et al, 2025) (Priyadarsini et al, 2025) ( et al., 2025). Hormonal
treatments, while effective in some cases (e.g. estrus synchronization), show variable success depending on the severity
of the disorder and underlying physiological disruptions (Mansur et al., 2025) (Gundling et al., 2012).

Accurate diagnosis of reproductive disorders often requires advanced tools like ultrasound, PCR, and ELISA, which may
not be readily available in resource-limited settings (Samuel et al., 2026) (Mikhalev et al, 2019) (Muratbayev et al.,
2018). Early detection of conditions like endometritis or embryonic growth retardation is critical but often delayed due
to inadequate diagnostic infrastructure (Gundling et al.,, 2012) (Mikhalev et al., 2019). Poor housing, feeding, and herd
management exacerbate reproductive issues. Without addressing these systemic issues, hormonal or therapeutic
interventions alone are insufficient to improve reproductive performance (Mansur et al., 2025) (Gundling et al., 2012).
High incidences of repeat breeding and anestrus are linked to suboptimal estrus detection and lack of skilled personnel
for artificial insemination (Gundling et al.,, 2012) (Meena and Malik, 2009).

Limited availability of veterinarians, especially during emergencies or nighttime, hinders timely treatment (Meena and
Malik, 2009). Lack of access to high-quality bulls and inadequate training of lay inseminators further reduce treatment
efficacy (Meena and Malik, 2009). Variations in immune function and excessive inflammatory responses contribute to
the development of uterine diseases, complicating treatment protocols (Priyadarsini et al., 2025) ( et al., 2025). Genetic
predispositions to certain disorders, such as ovarian hypoplasia, also limit the success of standard treatments
(Priyadarsini et al., 2025).

Combining hormonal treatments with improved nutrition, housing, and estrus detection practices can enhance
outcomes (Mansur et al, 2025) (Gundling et al, 2012). Training inseminators and veterinarians, along with
strengthening veterinary infrastructure, can address diagnostic and treatment gaps (Meena and Malik, 2009). Exploring
homeopathic and non-antibiotic treatments may provide sustainable options for managing reproductive disorders
(Muratbayev et al., 2018) (Varhidi et al, 2024) (Nachappa et al.,, 2023). Systemic constraints such as diagnostic
limitations, poor management practices, and resource shortages significantly hinder the effective treatment of
reproductive disorders in cattle. Addressing these challenges requires a holistic approach that integrates veterinary,
environmental, and management strategies.

4.4. Implications for rational medication and hormone use

A notable priority among technicians was updates on hormone use and rational medication practice (Table 6), and the
obstacle list included limited medication/equipment and mismanagement. Rational pharmacologic practice is essential
to avoid unnecessary or inappropriate use of antibiotics and hormones, to maximize treatment efficacy, and to minimize
resistance or residues that affect food safety. Training curricula should therefore include modules on evidence-based
pharmacology, indications and contraindications for hormonal protocols, withdrawal periods, and antibiotic
stewardship adapted to the local drug availability and regulatory context.

Reproductive disorders in cattle, such as ovarian hypofunction, silent estrus, endometritis, and repeat breeding,
significantly impact fertility, productivity, and economic outcomes in cattle farming. Rational use of medications and
hormones is critical for addressing these challenges effectively while minimizing risks to animal health, consumer
safety, and the environment. Hormonal protocols, such as those involving GnRH, prostaglandins (PGF), and
progesterone-based therapies, are widely used to treat reproductive disorders like silent estrus, ovarian hypofunction,
and endometritis. These treatments can synchronize estrus, induce ovulation, and improve conception rates, but their
success depends on the severity of the disorder and management practices (Mansur et al., 2025) (Gundling et al., 2012)
(El-Shamy et al., 2026). Progesterone-based protocols are particularly effective in resolving reproductive issues under
heat stress and in cases of smooth inactive ovaries (S10), yielding higher estrus response and conception rates compared
to other methods (El-Shamy et al., 2026) (De Rensis et al., 2015).

Non-steroidal aromatase inhibitors like letrozole have shown promise in synchronizing ovulation and improving
fertility outcomes, offering a safer alternative to steroid hormones banned in many regions (Yapura et al.,, 2018). Uterine
flushing and the use of biostimulators, such as placenta extracts, have been explored as non-hormonal interventions to
restore reproductive health by addressing underlying immunometabolic disturbances (Lunsin et al, 2024)
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(Brahmantya et al., 2026). While veterinarians often view hormonal treatments as cost-effective, many farmers remain
skeptical, citing concerns about cost, naturalness, and addressing root causes of infertility (Laven et al., 2026) (Higgins
etal, 2013). Education on the benefits of hormonal protocols must align with farmer priorities, such as improving herd
management and reducing reliance on medications (Laven et al., 2026) (Higgins et al., 2013). Hormonal residues in
cattle slurry pose environmental and health risks, necessitating proper disposal or treatment methods to mitigate
estrogenic effects (Gubo et al, 2022). Overuse of antibiotics and hormones raises concerns about resistance and
consumer safety, emphasizing the need for judicious use (Gulzar et al., 2024) (Kumar et al., 2018).

Combining hormonal treatments with improved herd management, nutrition, and estrus detection practices is essential
for sustainable reproductive performance (Mansur et al., 2025) (Gundling et al.,, 2012) (Gulzar et al., 2024). Addressing
underlying issues, such as metabolic stress and uterine health, through immunometabolic management and targeted
interventions, can reduce reliance on repeated hormonal treatments (Brahmantya et al.,, 2026). Rational medication
and hormone use in cattle farming requires a balanced approach that integrates hormonal protocols with non-hormonal
strategies, improved management practices, and environmental safeguards. This holistic approach can enhance
reproductive efficiency, reduce economic losses, and ensure sustainable livestock production.

4.5. Sustainability of learning and program design considerations

The variability in N-Gain and the expressed desire for regular, sustainable training (9.38%) highlight the limitation of
one-off interventions. Sustained improvements will likely require a longitudinal capacity-building model that includes
repeated workshops, on-the-job mentorship, opportunities for supervised practice (especially for USG and obstetric
procedures), and mechanisms for continued professional development. Embedding monitoring and evaluation (M&E)
in program design — tracking technician performance, farmer behaviors (e.g., estrus detection accuracy, timely
reporting), and herd-level reproductive indicators over time — is necessary to demonstrate long-term impact and to
refine training priorities.

The sustainability of learning and program design for managing reproductive disorders in cattle involves integrating
advanced technologies, tailored management strategies, and stakeholder collaboration. Programs should identify
subgroups of cows based on reproductive and performance potential using genomic, behavioral, and physiological data.
Tailored strategies for these subgroups can optimize outcomes like fertility and herd profitability (Giordano et al., 2022;
Wiltbank et al., 2010). Effective reproductive programs, such as Double-Ovsynch and CIDR protocols, focus on
synchronizing ovulation and optimizing hormonal environments to improve fertility. These programs must account for
genetic, environmental, and management variability (Wiltbank et al., 2010; Sartori et al.,, 2023). Advanced tools like
artificial intelligence (AI), genomic selection, and sensor technologies enable real-time decision-making and improve
reproductive efficiency. These tools also support precision breeding and disease control (Kilic et al., 2024; Pascottini et
al., 2025; Dzermeikaité et al., 2025).

Sustainable programs must align with environmental goals, such as reducing greenhouse gas emissions, while
maintaining economic viability. Genetic selection for traits like fertility, disease resistance, and feed efficiency can
reduce environmental impacts and improve sustainability (Kaniyamattam et al, 2026; Richardson et al., 2023).
Programs like Uruguay’s Sustainable Family Production Programme highlight the importance of long-term evaluations
to assess the cumulative effects of reproductive technologies on productivity and emissions (Aguirre et al,, 2026).
Sustainable designs should prioritize animal welfare by reducing stress and improving health outcomes through
precision livestock farming and stage-specific care (Acharya et al., 2026; Cartick and Chapatte, 2026).

Successful programs require collaboration among researchers, farmers, and policymakers. Stakeholders play roles in
funding, implementation, and knowledge dissemination (Camara et al., 2019). Practical training and record-keeping
systems are critical for improving adoption rates of reproductive technologies, especially in regions with structural and
socioeconomic challenges (Figueroa-Zambrano et al., 2025; Haile et al,, 2023). Phenotyping and data collection are
essential for refining reproductive strategies. Investments in data infrastructure and computational tools are necessary
to support sustainable breeding programs (Helmute and Mazure, 2025). High initial costs, lack of infrastructure, and
limited access to technology hinder widespread implementation of advanced reproductive programs (Figueroa-
Zambrano et al.,, 2025; Helmute and Mazure, 2025). Programs must address ethical concerns, such as data privacy and
animal welfare, while navigating evolving regulatory frameworks (Kilic et al,, 2024; Cartick and Chapatte, 2026).
Programs should be adaptable to specific farm conditions, genetic groups, and regional needs to ensure effectiveness
and sustainability (Wiltbank et al., 2010; Sartori et al., 2023; Haile et al., 2023). Sustainable learning and program design
for controlling reproductive disorders in cattle require a multi-faceted approach. By integrating advanced technologies,
fostering collaboration, and addressing environmental and economic goals, these programs can enhance productivity,
animal welfare, and long-term sustainability. However, challenges like cost, infrastructure, and ethical considerations
must be addressed to ensure widespread adoption and success.
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Several methodological limitations temper interpretation. The field surveillance relied on technician-recorded case logs,
which may reflect reporting bias, diagnostic variability, or non-systematic case capture; sample sizes for some response
subsets were modest (e.g., n = 32 for education priorities, n = 35 for obstacles), limiting generalizability. The short-term
pre/post testing measures cognitive gain but does not capture skill retention or translation into practice. Finally, the
evaluation does not include direct measures of farm-level reproductive performance before and after the intervention,
so causal links between training and herd outcomes remain to be established.

5. CONCLUSIONS

The evaluation highlights clear, actionable priorities: repeat breeding and estrus-detection failures are the most
pressing clinical challenges; technicians value and need practical diagnostic and management training — particularly
in USG and feed management; and systemic constraints such as limited equipment, suboptimal cattle management, and
delayed reporting must be addressed in parallel. A comprehensive, sustained capacity-building strategy that aligns
technician training with supply-chain improvements and farmer education is likely to produce the greatest
improvement in cattle reproductive health and associated socioeconomic benefits for smallholder producers in
Bojonegoro.

Based on the findings, the following actions are recommended:

e Implement competency-based follow-up training emphasizing USG, obstetric assistance, estrus detection, and
rational pharmacology, with differentiated modules for technicians of varied educational backgrounds.

e Establish mentorship and supervised practice opportunities to reinforce skills and improve retention.

e Improve access to essential diagnostic and treatment equipment (portable USG units, obstetric kits) and to a
reliable supply of appropriate medications.

e Develop farmer-focused extension programs on estrus detection, peripartum management, and nutrition,
coordinated with technician schedules to reduce delayed reporting.

e Integrate M&E with longitudinal tracking of technician practice change and herd reproductive indicators (e.g.,
conception rate, calving interval, incidence of repeat breeding) to assess real-world impact.

Compliance with ethical standards

Acknowledgments

The authors would like to express their sincere gratitude to the Faculty of Veterinary Medicine, Universitas Airlangga,
for the support and facilitation provided during the implementation of this community service activity. The authors also
extend their appreciation to the local government and community of Bojonegoro Regency for their cooperation,
participation, and support throughout the program. Their valuable contributions played an important role in the
successful completion of this community service activity.

Disclosure of conflict of interest

The authors declare that they have no competing interests.

Author's contributions

Imam Mustofa (IM), Yeni Dhamayanti (YD), Widjiati (WW), Suherni Susilowati (SS), and Tita Damayanti Lestari (TDL)
contributed to this manuscript. IM and WW conceived the idea and designed the main framework of the manuscript.
YD and SS were responsible for data acquisition, analysis, and interpretation. IM drafted the manuscript, while TDL
critically reviewed and revised the manuscript for important intellectual content. All authors have read and approved
the final version of the manuscript.

References

[1]  Acharya, P, Fernandes, A., & Rana, T. (2026). General health and management of cattle. In T. Rana (Ed.), Clinical
diseases, production, and management of cattle (pp. 159-173). Academic Press. https://doi.org/10.1016/B978-
0-443-28878-4.00062-5

[2]  Agarwal, S. K, Singh, S. K., & Rajkumar, R. (2005). Reproductive disorders and their management in cattle and
buffalo: A review. The Indian Journal of Animal
Sciences, 75(7). https://epubs.icar.org.in/index.php/IJAnS/article /view /8176

1683


https://doi.org/10.1016/B978-0-443-28878-4.00062-5
https://doi.org/10.1016/B978-0-443-28878-4.00062-5
https://epubs.icar.org.in/index.php/IJAnS/article/view/8176

World Journal of Advanced Research and Reviews, 2026, 32(01), 1674-1687

Aguirre, E., Baraldo, |., Caffera, M., & Laguna, H. (2026). Outcomes of a public program to support sustainable
livestock farming: Evidence from Uruguay. ] Agric Econ. https://doi.org/10.1111/1477-9552.70033

Assefa, S., Duguma, B., & Worku, Z. (2026). Assessment of Breeding Practices and Productive and Reproductive
Performance of Multiple Livestock Species in Mixed Farming System in Majang Zone, Southwest
Ethiopia. Veterinary medicine and science, 12(1), e70712. https://doi.org/10.1002/vms3.70712

Bezrukova, K., Spell, C. S,, Perry, J. L., & Jehn, K. A. (2016). A meta-analytical integration of over 40 years of
research on diversity training evaluation. Psychological bulletin, 142(11), 1227-1274.
https://doi.org/10.1037 /bul0000067

Brahmantya, C., Khairullah, A. R, Mustofa, I., Mulyati, S., Suprayogi, T. W., Santoso, S., Safitri, E., Rehman, S,
Priyanto, L., Pratama, B. P., Wasito, W., & Ahmad, R. Z. (2026). Immunometabolic-uterine-ovarian interactions
and flushing therapy in dairy cows: a narrative review. Veterinary world,19(3), 1097-1118.
https://doi.org/10.14202 /vetworld.2026.1097-1118

Camara, Y. Sow, F., Govoeyi, B.,, Moula, N., Sissokho, M. M., & Antoine-Moussiaux, N. (2019). Stakeholder
involvement in cattle-breeding program in developing countries: A Delphi survey. Livestock Science, 228, 127-
135. https://doi.org/10.1016/j.1ivsci.2019.08.014

Cartick, G, & Granados Chapatte, A. (2026). Evolution of farmed animal breeding. In P. Alexander (Ed.),
Encyclopedia of Agriculture and Food Systems (3rd ed, pp. 247-259). Academic Press.
https://doi.org/10.1016/B978-0-443-15976-3.00144-6

Choopani, A., Arabloo, ], Arkian, S. H.,, & Vatankhah, S. (2024). Identification of the contextual factors influencing
the successful implementation of in-service training policies for the health workforce in Iran. BMC medical
education, 24(1), 1365. https://doi.org/10.1186/s12909-024-06336-8

De Rensis, F., Garcia-Ispierto, 1., & Lépez-Gatius, F. (2015). Seasonal heat stress: Clinical implications and
hormone  treatments for the fertility @ of dairy  cows. Theriogenology, 84(5), 659-666.
https://doi.org/10.1016/j.theriogenology.2015.04.021

Desalegn, H,, Geta, A., & Nane, D. (2025). Peripartum hysterectomy: prevalence, indications, maternal outcomes,
and associated factors in a 7-year retrospective review at Wolaita Sodo University Comprehensive Specialized
Hospital, Southern Ethiopia. BMC pregnancy and childbirth, 25(1), 489. https://doi.org/10.1186/s12884-025-
07616-x

DZermeikaite, K., Sidlauskaité, M., Antanaitis, R., & Anskiene, L. (2025). Enhancing Genomic Selection in Dairy
Cattle Through Artificial Intelligence: Integrating Advanced Phenotyping and Predictive Models to Advance
Health, Climate Resilience, and Sustainability. Dairy, 6(5), 50. https://doi.org/10.3390/dairy6050050

Elshamy, A. M., Hussein, . F. M. & Metwally, . K. K. (2026) Field Evaluation of Hormonal and Non-Hormonal
Approaches for Restoring Ovarian Activity in Lactating Holstein Cows with Smooth Inactive Ovaries. AJVS, 88 (0),
229-234. doi:10.5455/ajvs.302880

Figueroa-Zambrano, ], Mendieta-Parraga, ]J., & Larrea-Izurieta, C. (2025). Reproductive management
characteristics in bovine systems located in the Canuto parish of Chone Cantdn, Ecuador. Revista Cientifica de la
Facultad de Veterinaria. XXXVI: 1-9. https://doi.org/10.52973 /rcfcv-e361777

George, ]., Hasler, B., Komba, E., Sindato, C., Rweyemamu, M., & Mlangwa, ]. (2021). Towards an integrated animal
health surveillance system in Tanzania: making better use of existing and potential data sources for early warning
surveillance. BMC veterinary research, 17(1), 109. https://doi.org/10.1186/s12917-021-02789-x

Giacomellj, F. E., Pinto Neto, A,, Mota, M. F,, Martinez, A. C., & Merlini, L. S. (2018). Reproductive disorders in dairy
cows of the southwest of Parana. Comunicata Scientiae, 9(3), 535-539. https://doi.org/10.14295/cs.v9i3.2265

Giordano, J. 0., Sitko, E. M,, Rial, C., Pérez, M. M., & Granados, G. E. (2022). Symposium review: Use of multiple
biological, management, and performance data for the design of targeted reproductive management strategies
for dairy cows. Journal of dairy science, 105(5), 4669-4678. https://doi.org/10.3168/jds.2021-21476

Gubé, E,, Plutzer, J., Molnar, T., Pordan-Haber, D., Szabé, L., Szalai, Z., Gub6, R., Szakal, P., Szakal, T., Kérnyei, L.,
Bede-Fazekas, A., & Kalocsai, R. (2023). A 4-year study of bovine reproductive hormones that are induced by
pharmaceuticals and appear as steroid estrogenic pollutants in the resulting slurry, using in vitro and
instrumental analytical methods. Environmental science and pollution research international, 30(60), 125596-
125608. https://doi.org/10.1007/s11356-023-31126-

Gulzar, M., Khan, M.K,, Gulzar, R., Suleman, M., Hussain, J., Hassan, A., Abdullah, M., Raza, A., & Haider, Z. (2024).
Nanotechnology application in overcoming the reproductive disorders in livestock. Letters In Animal Biology.

1684


https://doi.org/10.1111/1477-9552.70033
https://doi.org/10.1002/vms3.70712
https://doi.org/10.1037/bul0000067
https://doi.org/10.14202/vetworld.2026.1097-1118
https://doi.org/10.1016/j.livsci.2019.08.014
https://doi.org/10.1186/s12909-024-06336-8
https://doi.org/10.1016/j.theriogenology.2015.04.021
https://doi.org/10.1186/s12884-025-07616-x
https://doi.org/10.1186/s12884-025-07616-x
https://doi.org/10.3390/dairy6050050
http://dx.doi.org/10.5455/ajvs.302880
https://doi.org/10.52973/rcfcv-e361777
https://doi.org/10.1186/s12917-021-02789-x
https://doi.org/10.3168/jds.2021-21476
https://doi.org/10.1007/s11356-023-31126-y

[32]

[33]

World Journal of Advanced Research and Reviews, 2026, 32(01), 1674-1687

Gundling, N., Feldmann, M., & Hoedemaker, M. (2012). Hormoneinsatz bei Fruchtbarkeitsstorungen des Rindes
[Hormonal treatments for fertility disorders in cattle]. Tierarztliche  Praxis. Ausgabe G,
Grosstiere/Nutztiere, 40(4), 255-263.

Haile, A, Getachew, T., Rekik, M., Abebe, A., Abate, Z., Jimma, A., Mwacharo, ]. M., Mueller, ]., Belay, B., Solomon, D.,
Hyera, E., Nguluma, A. S., Gondwe, T., & Rischkowsky, B. (2023). How to succeed in implementing community-
based breeding programs: Lessons from the field in Eastern and Southern Africa. Frontiers in genetics, 14,

1119024. https://doi.org/10.3389 /fgene.2023.1119024

Helmute, S., & Mazure, G. (2025). Economic assessment of beef cattle genomic selection: A literature review.
Research for Rural Development, 40, 609-614. https://doi.org/10.22616/RRD.31.2025.082

Higgins, H. M., Ferguson, E., Smith, R. F.,, & Green, M. ]. (2013). Using hormones to manage dairy cow fertility: the
clinical and ethical beliefs of veterinary practitioners. PloS one, 8(4), €62993.
https://doi.org/10.1371 /journal.pone.0062993

Jang S. N. (2025). Integrated Community Care in Korea: Implementation and Challenges. Annals of geriatric
medicine and research, 29(3), 275-277. https://doi.org/10.4235/agmr.25.0150

Juli, M. S. B., Boe-Hansen, G. B, Raza, A., Forutan, M., Ong, C. T., Siddle, H. V., & Tabor, A. E. (2024). A systematic
review of predictive, diagnostic, and prognostic biomarkers for detecting reproductive diseases in cattle using
traditional and omics approaches. Journal of  reproductive immunology, 165, 104315.
https://doi.org/10.1016/j.jri.2024.104315

Kaniyamattam, K., Poyyara Saiju, M., & Gonzalez, M. (2026). Data-Driven Strategic Sustainability Initiatives of
Beefand Dairy Genetics Consortia: A Comprehensive Landscape Analysis of the US, Brazilian and European Cattle
Industries. Sustainability, 18(3), 1186. https://doi.org/10.3390/su18031186

Kebede, G., Moje, N., Shafi, A., Kassahun, R., Merera, O., Leta, S., Waktole, H., Megersa, B., & Amenu, K. (2025).
Investigation of veterinary service delivery and service providers on dairy cattle farms in central Ethiopia. BMC
veterinary research, 21(1), 125. https://doi.org/10.1186 /s12917-025-04599-x

Kilic, K. D., Gokhan, A., & Cavusoglu, T. (2024). The transformative role of artificial intelligence in advancing
bovine reproductive biology. In Future of Al in Biomedicine and Biotechnology (pp. 1-20).
https://doi.org/10.4018/979-8-3693-3629-8.ch004

Laven, R. A, Cuttance, E. L., & Chambers, G. (2026). Use of hormones on New Zealand dairy farms: an analysis of
the results from a survey of farmers and a survey of veterinarians. New Zealand veterinary journal, 74(1), 5-17.
https://doi.org/10.1080/00480169.2025.2519065

Lunsin, R., Sokantat, D., Silvestre, T., Neto, H. R. L., Koh, T. ]., Sun, F., Yeanpet, C., & Pilajun, R. (2024). Metabolic
status, reproductive, and productive performances of transition dairy cows as affected by dietary rumen-
protected choline supplementation. Journal of advanced veterinary and animal research,11(3), 754-761.
https://doi.org/10.5455 /javar.2024.k827

Oppermann, M., Schatz, R,, Sack], A., & Egger-Lamp], S. (2024). Virtual forests, real skills: Assessing the QoE of VR-
based occupational training and its impact on experience and learning outcomes. In 2024 16th International
Conference on  Quality of  Multimedia  Experience (QoMEX) (pp-  250-253). IEEE.
https://doi.org/10.1109/QoMEX61742.2024.10598246

Mansur, M., Diansyah, A. M., Rahmat, R., Amrullah, M. F., Alfian, A. M., Adam, A. A. S., & Nurlatifah, A. (2025).
Reproductive disorders in Simmental cattle: Enhancing fertility through a hormonal protocol. Open veterinary
journal, 15(5), 2112-2121. https://doi.org/10.5455/0V].2025.v15.i5.29

Mansur, M., Toleng, A. L., Yusuf, M., Syamsu, J. A., & Hasrin, H. (2024). Critical risk factors influencing reproductive
disorders in Bali cows: A comprehensive study on age, parity, and body condition score in smallholder farms of
South Sulawesi. Open veterinary journal, 14(12), 3355-3362. https://doi.org/10.5455/0V].2024.v14.i12.20

Matos, A., Hoet, A. E,, Bessler, A. L., & Berrian, A. M. (2026). Methodologies to assess community-based animal
health workers curricula and training programs: a mini review. Frontiers in veterinary science, 12, 1655253.
https://doi.org/10.3389/fvets.2025.1655253

Meena, M. S., & Malik, B. S. (2011). Participatory identification of reproductive problems among dairy animals
and constraints faced by farmers in Haryana. The Indian Journal of Animal Sciences, 79(11).
https://epubs.icar.org.in/index.php/IJAnS/article/view/5120

Mehner, L., Rothenbusch, S., & Kauffeld, S. (2025). How to maximize the impact of workplace training: a mixed-
method analysis of social support, training transfer and knowledge sharing. European Journal of Work and
Organizational Psychology, 34(2), 201-217. https://doi.org/10.1080/1359432X.2024.2319082

1685


https://doi.org/10.3389/fgene.2023.1119024
https://doi.org/10.22616/RRD.31.2025.082
https://doi.org/10.1371/journal.pone.0062993
https://doi.org/10.4235/agmr.25.0150
https://doi.org/10.1016/j.jri.2024.104315
https://doi.org/10.3390/su18031186
https://doi.org/10.1186/s12917-025-04599-x
https://doi.org/10.4018/979-8-3693-3629-8.ch004
https://doi.org/10.1080/00480169.2025.2519065
https://doi.org/10.5455/javar.2024.k827
https://doi.org/10.1109/QoMEX61742.2024.10598246
https://doi.org/10.5455/OVJ.2025.v15.i5.29
https://doi.org/10.5455/OVJ.2024.v14.i12.20
https://doi.org/10.3389/fvets.2025.1655253
https://doi.org/10.1080/1359432X.2024.2319082

[39]

[40]

[43]

[44]

World Journal of Advanced Research and Reviews, 2026, 32(01), 1674-1687

Mikhalev VI, Shabunin SV, Vatnikov YA, Seleznev SB, Kulikov EV, Parshina VI, Popova IA, Grishin VN, Troshina NI
(2019). Pharmacological correction of early embryogenesis disorders in cows. Adv. Anim. Vet. Sci. 7(9): 749-754.
http://dx.doi.org/10.17582 /journal.aavs/2019/7.9.749.754

Muratbayev DM, Tokayev ZK, Akhmetzhanov ON, Ygieva AS, Mukhamadieva NN (2018). Ovarian disorders
treatment in  dairy cows  with infertility. Adv. Anim. Vet. Sci. 6(10): 436-442.
http://dx.doi.org/10.17582 /journal.aavs/2018/6.10.436.442

Nachappa, M. N.,, Devi, B, Patel D., ]. (2024). Treatment of Bovine Reproductive Illnesses using Traditional
Medicines: A  Systematic Review. Revista  Electronica De  Veterinaria, 24(4), 114-121.
https://www.veterinaria.org/index.php/REDVET /article /view /445

Pan DN, Wei DG, Zhao Y, Zhang ], Zhao Y, Shen ], Cui H, Wang ], Zeng Y, Zhou Y, Fan D, Wang W, Shi Y, Dong Z, Wen
Q, Chen F, Lin C, Ma X, Li ]J. From fingers to brain: virtual reality-based test capturing fine hand movements
predicts cognitive function in older adults. Innov Aging. 2025 Jun 19;9(8):igaf062. doi: 10.1093/geroni/igaf062.
PMID: 40979467; PMCID: PMC12448613.

Panya, A., Meekhun, K., & Na Ranong, L. (2018). Effects of prototype training package on attitudes and
constructive participation behavior in university activities of Rajabhat University students. Kasetsart Journal of
Social Sciences, 39(1), 73-80. retrieved from https://so04.tci-thaijo.org/index.php /kjss/article /view /242401

Pascottini, O. B., Crowe, A. D., Ramil, U. Y., Hostens, M., Opsomer, G., & Crowe, M. A. (2025). Perspectives in cattle
reproduction for the next 20 years - A European context. Theriogenology, 233, 8-23.
https://doi.org/10.1016/j.theriogenology.2024.11.007

Pat McEnrue M, Groves KS,Shen W (2009), "Emotional intelligence development: leveraging individual
characteristics". Journal  of  Management  Development, Vol. 28 No. 2 pp. 150-174,
doi: https://doi.org/10.1108/02621710910932106

Pervilhac, C., Venkatasubramanian, A., Mpanju-Shumbusho, W., & Barriere-Constantin, L. (2025). Accelerating
Community Engagement: Measuring Results. International journal of public health, 70, 1608499.
https://doi.org/10.3389/ijph.2025.1608499

Pimentel, ., Lopez, P., Cockcroft, A., & Andersson, N. (2022). The most significant change for Colombian medical
trainees going transformative learning on cultural safety: qualitative results from a randomised controlled
trial. BMC medical education, 22(1), 670. https://doi.org/10.1186/s12909-022-03711-1

Priyadarsini, S., Upadhyay, V.R., Vishnoi, S., Pashupathi, M. 2025. Physiology of the Genetic Code and Protein
Synthesis. Fundamentals of Veterinary Pathophysiology, 1st Edition. ImprintCRC Press. P:12.

Richardson, C. M., Crowley, J. ], & Amer, P. R. (2023). Defining breeding objectives for sustainability in cattle:
Challenges and opportunities. Animal Production Science, 63(11), 931-946. https://doi.org/10.1071/AN23021

Rodriguez Santana, 1., & Chalkley, M. (2017). Getting the right balance? A mixed logit analysis of the relationship
between UK training doctors' characteristics and their specialties using the 2013 National Training Survey. BMJ
open, 7(8), e015219. https://doi.org/10.1136/bmjopen-2016-015219

Samuel, F.U.,, Makum, H.J,, Jegede, H.0. 2026a. Chapter 45 - Diseases of the male reproductive system of cattle,
Editor(s): Tanmoy Rana, Clinical Diseases, Production, and Management of Cattle, Academic Press. Pp. 595-611.
https://doi.org/10.1016/B978-0-443-28878-4.00053-4.

Samuel, F.U., Makum, H.]., Jegede, H.O. 2026b. Chapter 46 - Diseases of female reproductive system of cattle,
Editor(s): Tanmoy Rana, Clinical Diseases, Production, and Management of Cattle, Academic Press. Pp. 613-636.
https://doi.org/10.1016/B978-0-443-28878-4.00023-6.

Sartori, R., Consentini, C. E. C,, Alves, R. L. 0. R, Silva, L. 0., & Wiltbank, M. C. (2023). Review: Manipulation of
follicle development to improve fertility of cattle in timed-artificial insemination programs. Animal : an
international journal of animal bioscience, 17 Suppl 1, 100769. https://doi.org/10.1016/j.animal.2023.100769

Satrio DK, Sultoni MIKL, Putri TA, Soeharsono S, Rahardjo D, Legowo D, Yuliani GA, Hamid IS, Al-Arif MA, Warsito
SH, Srianto P, Madyawati SP, Lestari TD, Wurlina W. 2025. Factors associated with repeat breeding in Holstein
Friesian cows at the Tani Wilis Village Cooperative Unit, Sendang District, Tulungagung Regency, Indonesia.
Ovozoa: Journal of Animal Reproduction. 14: 67-75. https://doi.org/10.20473/ovz.v14i2.2025.67-75

Senthil Kumar, V., Rajan, C., Divya, P., & Sasikumar, S. (2018). Adverse effects on consumer’s health caused by
hormones administered in cattle. International Food Research Journal, 25(1), 1-10. Retrieved from
http://www.ifrj.upm.edu.m

Sheldon, I. M., Wathes, D. C, & Dobson, H. (2006). The management of bovine reproduction in elite
herds. Veterinary journal (London, England : 1997), 171(1), 70-78. https://doi.org/10.1016/j.tvjl.2004.06.008

1686


http://dx.doi.org/10.17582/journal.aavs/2019/7.9.749.754
http://dx.doi.org/10.17582/journal.aavs/2018/6.10.436.442
https://www.veterinaria.org/index.php/REDVET/article/view/445
https://so04.tci-thaijo.org/index.php/kjss/article/view/242401
https://doi.org/10.1016/j.theriogenology.2024.11.007
https://doi.org/10.1108/02621710910932106
https://doi.org/10.3389/ijph.2025.1608499
https://doi.org/10.1186/s12909-022-03711-1
https://doi.org/10.1071/AN23021
https://doi.org/10.1136/bmjopen-2016-015219
https://doi.org/10.1016/B978-0-443-28878-4.00053-4
https://doi.org/10.1016/B978-0-443-28878-4.00023-6
https://doi.org/10.1016/j.animal.2023.100769
https://doi.org/10.20473/ovz.v14i2.2025.67-75
http://www.ifrj.upm.edu.my/
https://doi.org/10.1016/j.tvjl.2004.06.008

[61]

World Journal of Advanced Research and Reviews, 2026, 32(01), 1674-1687

Shiferaw, Y., Tenhagen, B. A., Bekana, M., & Kassa, T. (2005). Reproductive disorders of crossbred dairy cows in
the central highlands of Ethiopia and their effect on reproductive performance. Tropical animal health and
production, 37(5), 427-441. https://doi.org/10.1007 /s11250-005-7050-5

Tolosa, F., Netsere, M., & Habtamu, Y. (2021). Assessment of Major Reproductive Disorders in Dairy Cattle in and
around Bale Robe, Oromia Regional State, Ethiopia. Veterinary medicine international, 2021, 8855718.
https://doi.org/10.1155/2021/8855718

Tuly, D., Negera, C. 2022. Reproductive Disorders of Cattle in the Tole District of Southwest Ethiopia and Their
Prevalence and Associated Risk Factors. Genetics Research, 2022: 1-9. https://doi.org/10.1155/2022/4806982

Varhidi, Z., Csiké, G., Bajcsy, A.C,& Jurkovich, V. (2024). Uterine Disease in Dairy Cows: A Comprehensive Review
Highlighting New Research Areas. Veterinary Sciences, 11(2), 66. https://doi.org/10.3390/vetsci11020066

Vudriko, P., Ekiri, A. B, Endacott, I, Williams, S., Gityamwi, N., Byaruhanga, J., Alafiatayo, R., Mijten, E.,
Tweyongyere, R., Varga, G., & Cook, A. J. C. (2021). A Survey of Priority Livestock Diseases and Laboratory
Diagnostic Needs of Animal Health Professionals and Farmers in Uganda. Frontiers in veterinary science, 8,
721800. https://doi.org/10.3389 /fvets.2021.721800

Wilcox Vanden Berg, R. N., Vertosick, E. A, Sjoberg, D. D., Cha, E. K,, Coleman, J. A., Donahue, T. F., Eastham, |. A,,
Ehdaie, B., Laudone, V. P., Pietzak, E. ], Smith, R. C., & Goh, A. C. (2024). Implementation and Validation of an
Automated, Longitudinal Robotic Surgical Evaluation and Feedback Program at a High-volume Center and Impact
on Training. European urology open science, 62, 81-90. https://doi.org/10.1016/j.euros.2024.02.014

Wiltbank, M. C,, Sartori, R.,, Vasconcelos, ]. L., Nascimento, A. B., Souza, A. H., Cunha, A. P,, Gumen, A., Sangsritavong,
S., Guenther, |J. N,, Lopez, H., & Pursley, J. R. (2010). Managing the dominant follicle in high-producing dairy
cows. Society of Reproduction and Fertility supplement, 67, 231-245.
https://doi.org/10.7313 /up09781907284991.020

Yapura, M. ]., Zwiefelhofer, E. M,, Pierson, R. A., & Adams, G. P. (2018). Aromatase inhibitors: A new approach for
controlling ovarian function in cattle. Theriogenology, 112, 18-25.
https://doi.org/10.1016/j.theriogenology.2017.08.025

Yoo H. S. (2010). Infectious causes of reproductive disorders in cattle. The Journal of reproduction and
development, 56 Suppl, S53-S60. https://doi.org/10.1262 /jrd.1056s53

Zhao, W., Liu, Z., Wang, T., Yin, X,, Sun, Y., Zhang, X,, & Yang, H. (2023). Assessment of a training project of English
as a media of instruction(EMI) wusing Kirkpatrick model. BMC medical education,23(1), 271.
https://doi.org/10.1186/s12909-023-04204-5

1687


https://doi.org/10.1007/s11250-005-7050-5
https://doi.org/10.1155/2021/8855718
https://doi.org/10.1155/2022/4806982
https://doi.org/10.3390/vetsci11020066
https://doi.org/10.3389/fvets.2021.721800
https://doi.org/10.1016/j.euros.2024.02.014
https://doi.org/10.7313/upo9781907284991.020
https://doi.org/10.1016/j.theriogenology.2017.08.025
https://doi.org/10.1262/jrd.1056s53
https://doi.org/10.1186/s12909-023-04204-5

