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Introduction 

Breeding programs increasingly balance gains in production with improvements in health and 

resilience, recognizing that long-term profitability depends on maintaining both productivity 

and animal health. Many countries now include direct selection for improved cow health in 

their national breeding objectives (Cole et al., 2021), yet comparatively little emphasis has 

been placed on traits expressed during the calf and heifer stages (e.g., Gonzalez-Peña et al., 

2019; Sweett and Lynch, 2025). In the U.S., heifer livability was incorporated into national 

evaluations in December 2020, providing predictions of survival from 2 days to 18 months of 

age (Neupane et al., 2021). Growing public and industry interest in calf health, particularly 

with the shift toward group housing, has prompted exploration of direct genetic selection for 

resistance to common calfhood diseases, including respiratory problems (RESP) and diarrhea 

or scours (DIAR).  

Diarrhea and respiratory problems are the most prevalent health challenges in dairy heifers. 

Diarrhea occurs most frequently during the first three weeks of life (Blanchard, 2012) and 

accounts for over half of preweaned heifer mortality (56.4%; NAHMS, 2018), whereas RESP 

typically occurs later, around weaning, and represents the majority of deaths among weaned 

heifers (58.9%; NAHMS, 2018; Neupane et al., 2025). These conditions also drive 

antimicrobial use, with DIAR and RESP being the most frequently treated health problems in 

preweaned and weaned heifers, respectively (NAHMS, 2018).  

Beyond welfare concerns, calfhood diseases impose substantial economic costs. Raising 

heifers is one of the most expensive aspects of dairy production (Chamberlain, 2012) and 

DIAR and RESP further increase these costs through treatment expenses, increased mortality 

and culling risk (Buczinski et al., 2021), and reduced lifetime productivity (Svensson and 

Hultgren, 2008). Direct costs are approximately $40 per calf for RESP (Kaneene and Scott 

Hurd, 1990; Dubrovsky et al., 2020; Elmore and Chibisa, 2023) and $25 per calf for DIAR 

(Cangiano, 2023), while total economic impacts including indirect losses can range from 

$200-600 per animal for RESP and $100-500 per animal for DIAR (Neupane et al., 2025).  

Previous studies demonstrated the feasibility of national genetic evaluations for RESP and 

DIAR using producer-recorded data in Holstein (HO) and Jersey (JE) heifers (Neupane et al., 

2025). Building on that foundation, the objective of the present study was to transition this 

work from a research framework to a U.S. national genetic evaluation for calf resistance to 

RESP and DIAR in HO and JE breeds.  
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Materials & Methods 

Data. Data used for evaluation consisted of producer-recorded calf health events for females 

born between 2013 and 2025. These records were submitted to the National Cooperator 

Database (NCD) by Dairy Records Processing Centers using Format 6 (health data, Cole et 

al., 2008; https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Format_6) on 

behalf of producers who elected to contribute health data to the NCD. Although there is no 

mandated standardization in place for health data in the U.S., Format 6 documentation 

provides descriptions for DIAR and RESP events. Respiratory problems are defined to 

include pneumonia and all other observed respiratory problems. Additional detail may be 

included using the standardized scoring system described by McGuirk and Peek (2014); 

however, this level of detail is not currently implemented by any data providers. Diarrhea 

events include both diarrhea and scours, but further details are not included. 

Strict data editing was implemented to ensure the most reliable data are used for evaluations. 

Data editing constraints were similar to those used for U.S. national cow health evaluations 

and were implemented as described by Neupane et al. (2025). Most records (~96%) were 

from either HO or JE animals, thus, evaluations were restricted to only these two breeds 

presently. After edits were applied, there were 252,817 records for DIAR and 735,474 

records for RESP, including healthy contemporaries. Health events were represented as 

binary traits indicating ability to resist disease, with a value of 0 assigned to animals that 

experienced the respective health event and 100 assigned to animals that did not. For each 

disease, only the first reported event per animal was retained.  

 

Pedigree and genomic PTA. Variance components estimated with linear animal models by 

Neupane et al. (2025) were used for the following analyses. Traditional PTA were estimated 

with a univariate linear animal model, similar to those used for routine U.S. national genetic 

evaluations (VanRaden et al., 2014). Models included fixed effects of herd-year-season of 

birth and the dam’s parity group (Neupane et al. 2025). Allele substitution effects were 

estimated from deregressed pedigree-based PTA for 69,200 SNP included in the December 

2025 U.S. genetic evaluation. Genomic PTA were calculated for HO and JE animals by 

combining three components in an index: direct genomic predictions, parent averages 

computed from the subset of genotyped ancestors using pedigree relationships, and parent 

averages (VanRaden et al., 2009). PTA correlations with existing traits were estimated using 

records from high reliability (≥ 90%) HO bulls born since 2010. 

 

Results & Discussion 

Across all available data, the estimated incidence rates of DIAR and RESP were 14.0% and 

16.8%, respectively. When evaluated by breed, HO calves exhibited an incidence of 12.6% 

for DIAR compared with 19.4% in JE calves. Similarly, the incidence of RESP was 15.2% in 

HO calves and 25.0% in JE calves. The higher incidence of these health events observed in 

JE calves was not unexpected (e.g., Neupane et al., 2025). Overall incidence estimates were 

lower than those reported in many controlled or designed studies (e.g., Dubrovsky et al., 

2020), suggesting a degree of underreporting in the present data. Currently, there is no 

standardized mechanism to capture health information for calves transferred to off-site 

rearing facilities, and as a result, health events from herds using separate calf-rearing 

operations may not be fully represented. This limitation likely also contributes to the 

underestimation of disease incidence observed in these data. A collaborative effort is 

currently underway with industry partners to improve data capture, including health records 

from calves that are transferred off-site or that do not receive a permanent identification prior 

to leaving the herd.  

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Format_6
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Heritability estimates used for PTA calculations were 2.6% for DIAR and 2.2% for RESP. 

Calf health PTA represent percentage points of resistance above or below the breed average 

such that positive values indicate higher resistance and are favorable. Pedigree-based PTA 

for DIAR had a mean of 0.05 (SD = 0.76) and RESP had a mean of 0.001 (SD = 0.96) across 

over 106 million evaluated animals.  

As expected, given the limited number of records and low heritabilities, reliabilities (REL) 

were low to moderate. Among proven genotyped HO bulls (PTA REL > parent average [PA] 

REL), mean pedigree-based REL was 25% for DIAR and 34% for RESP, compared with 

15% and 19%, respectively, for young, genotyped bulls (PTA REL ≤ PA REL). 

Incorporation of genomic data increased REL, with averages of 48% for DIAR and 53% for 

RESP in proven HO bulls, and slightly lower values for young bulls. Reliabilities were lower 

for genotyped JE bulls due to the smaller population size; however, mean genomic REL still 

reached 33-36% for DIAR and 35-39% for RESP (Table 1). These reliabilities are 

comparable to those observed for cow health traits at their initial release. 

 

Table 1. Mean traditional and genomic reliability (REL) for young and proven bulls for 

diarrhea and respiratory events. 

 Proven bulls  Young bulls 

Event Traditional 

REL 

Genomic 

REL 

 Traditional 

REL 

Genomic  

REL 

Diarrhea - HO 25.1 48.3  15.0 42.8 

Respiratory - HO 33.8 53.0  18.9 44.6 

Diarrhea - JE 18.6 36.4  14.7 33.0 

Respiratory - JE 23.2 39.3  17.2 34.6 

 

PTA correlations were estimated between the calf health traits as well as with other traits 

currently under selection. A significant correlation of 0.25 was found between DIAR and 

RESP, likely underpinning the calf’s overall immune function to resist disease. Most 

correlations with traits already under selection were nonsignificant, highlighting the 

importance of having these traits available. Significant favorable correlations were identified 

with heifer livability and cow livability, as well as between respiratory events and productive 

life (Table 2). 

 

Table 2. Estimated PTA correlations between calf health traits and selected traits included in 

Net Merit selection indices in HO animals1. 

Trait Milk yield Livability 
Productive 

life 

Heifer 

livability 

Daughter 

pregnancy 

rate 

Somatic 

cell score 

Diarrhea -0.05 0.07* 0.005 0.21* -0.04 -0.02 

Respiratory -0.11* 0.10* 0.09* 0.31* 0.02 -0.09* 
1 * indicates significance at p < 0.05 

 

Conclusions 

A preliminary analysis for potential inclusion in the U.S. national genetic evaluation 

produced similar and encouraging results for two calf health traits: resistance to diarrhea and 

resistance to respiratory problems. Genomic reliabilities were moderate and are expected to 

improve as additional data become available. Ongoing efforts are focused on ensuring 

comprehensive data capture to support robust evaluations and evaluating the benefits of a 

multitrait model. Publication of these traits is anticipated in 2026. 
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