
Cow comfort in transi on dairy cows 

Juan M. Piñeiro, DVM, MS, PhD.
Assistant Professor and Extension Dairy Specialist  
Department of Animal Science, Texas A&M University  
juan.pineiro@ag.tamu.edu

Summary 

Most clinical diseases in lacta ng dairy cows occur within the rst 30 DIM. Mee ng behavioral
needs, nutri onal requirements, and ensuring thermal comfort for transi on cows reduce
disease risks and improve cow performance.
Cow comfort entails ensuring access to quality water and feed, maintaining facili es to provide a
clean, dry living environment and thermal comfort, implemen ng herd management prac ces
that reduce fear and distress, considering cow’s behavioral needs and preven ng injuries and
diseases.
Op mum facility design and maintenance and best herd management prac ces increase lying
me, reduce lameness risks and improve cow comfort and performance.

Prevent metabolic and associated diseases by maintaining a moderate BCS of cows during late
lacta on and dry period, rapidly increase in DMI a er parturi on, and appropriate mineral and
vitamin nutri on.

The “make or break” period 

The transi on (periparturient) period of dairy cows is commonly de ned as the three weeks prior
to and a er parturi on1. However, for disease preven on purposes, other authors suggested this period
should also consider the last few weeks of lacta on and the en re dry period2. Regardless, the transi on
from low nutrient requirements during the non lacta ng, late gesta on period; to a ~30% decrease of dry
ma er intake (DMI) around calving and massive increase in nutrient requirements for colostrum and milk
produc on is characterized by signi cant metabolic changes.

Metabolic changes during the transi on period entail increased body reserves mobiliza on,
increased glucose u liza on and produc on of ketone bodies, increased bone resorp on to meet calcium
demands, among others. While most of these changes are normal in healthy, high producing cows, if
exacerbated they could result in metabolic diseases (fa y liver, ketosis, milk fever), that are associated
with other diseases (e.g., retained placenta, metri s) and decreased performance (Fig. 1).
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Transi on cow health and comfort 

Although cow comfort became a popular term in the dairy industry it is o en not well de ned
and poorly understood. Oxford Languages de nes comfort as “a state of physical ease and freedom from
pain or constraint”. Cow comfort and cow welfare are similar concepts that entail:

1) Access to quality water and feed to meet nutri onal demands.

2) Facility design and maintenance to provide thermal comfort and a clean and dry living environment.

3) Herd management prac ces that minimize fear and distress and consider cow’s me budgets and
behavioral needs.

4) Preven ng diseases and injuries and promptly diagnosing and trea ng diseases to minimize pain.

Most diseases that occur during lacta on will take place within the rst month a er calving14.
Approximately, one in every three cows develop at least one clinical disease during the rst 21 DIM15.
Nutri on, management prac ces and facility design and maintenance to meet the behavioral needs,
nutri onal requirements, and thermal comfort of transi on cows are paramount to reduce disease risks
and enhance their performance (Fig. 2).

Figure 1. Pathways and risk factors for metri s. Obesity, feed restric ons, inappropriate energy,
protein, mineral and vitamin nutri on, among other risk factors, increase the risk of metabolic
diseases that in turn increase the risk of metri s. Image from Pineiro and Schuenemann, 20213 13.
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Behavioral needs and thermal comfort 

Lying down or res ng is a key behavioral requirement. When cows experience a period of
simultaneous restric ons in feed and stall availability followed by allowance, they will priori ze res ng
over feeding me to make up for lost res ng me17,18. While lying down, cows typically sleep for about 4
h/d19. Lying me restric ons contribute to decreased feeding me and increased cow’s stress and hoof
diseases risks20,21. Furthermore, blood ow of the mammary gland increases by 30% when cows are lying
down compared to standing and there is limited evidence sugges ng increasing lying me would
increase milk yield of healthy cows22. However, at least during the early postpartum period, there is no
correla on between lying me and milk yield23 (Fig. 3).

Figure 2. Pathways and risk factors for metri s. Obesity, feed restric ons, inappropriate energy,
protein, mineral and vitamin nutri on, among other risk factors, increase the risk of metabolic
diseases that in turn increase the risk of metri s. Image from Piñeiro and Schuenemann, 202116.
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Lying me is a ected by cow level or intrinsic factors such as physiological and lacta on stage, age
and diseases24. Mid lacta on cows spend ~12 h/d lying down distributed in roughly 11 lying bouts of 65
min. each on average25. However, during the transi on period lying me uctuates remarkably. Pregnant
dry cows might lie down for approximately 13 h/d, while postpartum cows may rest for about 11 h/d26

(Fig. 4). Mul parous cows lie down roughly 2 h more compared to primiparous cows during the
transi on period. Diseased cows lie down more me compared to non diseased cows during the rst
week a er parturi on24. Therefore, increased lying me does not necessarily equate to be er cow
comfort or welfare.

Op mum facility design and maintenance and best herd management prac ces increase lying me
and cow comfort. These are herd level or extrinsic factors that a ect the lying and feeding me of
cows24,26. The la er 2 behaviors combined account for roughly 70% of cows’ me budgets, leaving only
30% for me standing in the stall and alley (including drinking me), and me milking and restraint for
herd management prac ces. Therefore, herd management prac ces and facility design and maintenance
should focus on minimizing me standing and away from the pen and resources and facilita ng lying and
feeding me.

Figure 3. Par al correla on between milk yield at the rst DHIA test and lying me for the rst 14
DIM adjusted by six confounding variables. There is no correla on between lying me and milk
produc on during early lacta on. Image from Piñeiro et al., 201923.
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Stall base type, design and maintenance impact how much me dairy cows spend lying down. For
instance, cows tend to lie down for longer periods in sand bedded stalls compared to ma ress stalls25.
Addi onally, herds using deep bedded stalls have lower lameness prevalence than those with ma ress
stalls27. Adjus ng stall width or removing certain components, like the brisket board, can increase lying
me in free stall barns28. Providing abundant, dry bedding material can enhance lying me. For each

inch of sand lost beneath the rear curb, lying me decreases by roughly 0.5 h/d 29. Moreover, cows tend
to spend more me lying down in drier bedding material compared to we er material (Fig. 5) 30.

Figure 4. Schema c representa on of cows lying me rela ve to parturi on. Cows lie down more
me prepartum compared to the early postpartum. Image from Piñeiro et al., 201826.

Figure 5. E ects of bedding quality on lying me of dairy cows. Compared to dry sawdust, wet
sawdust decreased by 5 hours lying me. Adapted from Fregonesi et al., 200730.
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Providing adequate heat abatement to prevent heat stress, par cularly in the res ng area, increases
lying me, thermal comfort and performance of dairy cows. During periods of heat stress, cows tend to
stand up more frequently and for longer me to dissipate heat more e ec vely31. This prolonged
standing me elevates the risk of lameness, and par ally explains the signi cant correla on between
heat stress and lameness in dairy cows.

Op mal management prac ces include e ec ve grouping and regrouping strategies, such as housing
primiparous and mul parous cows in di erent pens, avoiding frequent regrouping and maintaining
appropriate stocking densi es in pens and or among them. Moreover, it's crucial to minimize prolonged
period with cows restraint and the me cows spend away from the pen for milking. Cows should spend
less than three hours away from the pen daily. Time when the rst cow leaves a pen for milking un l the
last cow from the same pen returns, if this takes more than 1.5 hours consider changes to decrease this
me. These changes could entail reducing milking frequency, pen to parlor size ra o, stocking density,

distance between the pen and parlor, or how soon cows are brought to the parlor prior to the previous
pen being done milking.

Transi on cow disease preven on 

In the transi on from late gesta on to early lacta on, dairy cows experience low DMI yet high
nutrient demand, leading to nega ve energy balance (NEB) that starts days before calving and con nues
weeks a er. Most healthy lacta ng dairy cows experience NEB and mild body condi on score (BCS) loss
in early lacta on, but severe NEB (e.g., >0.5 BCS points loss) predisposes to fa y liver and ketosis.
Managing diets to prevent body fat accumula on in late lacta on and dry period, preven ng a large
drop in DMI prior to parturi on and promo ng a rapid increase in DMI intake postpartum help prevent
severe NEB and associated diseases3.

Similarly, healthy lacta ng dairy cows may experience transient subclinical hypocalcemia a er
calving which does not a ect their welfare or performance. However, condi ons where this drop in
blood calcium is exacerbated or prolonged are associated with other diseases and decreased
performance. Strategies to prevent hypocalcemia include using unspeci c calcium binders (Zeolite) or
anionic salts prepartum. In addi on, trace mineral and vitamin nutri on ma er for disease preven on as
they play a key role as an oxidants. For instance, supplemen ng vitamin E and selenium reduces the
odds of cows having retained placenta by 50%3.

Fa y liver and clinical ketosis and hypocalcemia are not only detrimental for cow performance but
are also associated with decreased immune responses and other diseases (retained placenta, metri s,
displaced abomasum). Therefore, preven ng metabolic and associated diseases are key for cow comfort
and performance. Do not overstock (<90%) and ensure the feed remains accessible to cows for over 22
hours daily, aiming for 5% feed refusals at the bunk and pushing feed every 2 3 hours. Always provide
clean water, ensuring a minimum of 4 inches of water space per cow, especially in hot weather. Water
ow at troughs should allow at least six lacta ng cows to drink simultaneously3.

6 8



References 

1Drackley, J. K. 1999. Biology of dairy cows during the transi on period: the nal fron er. J. Dairy Sci.
82:2259–2273.

2 Van Saun, R. J., and C. J. Sni en. 2014. Transi on cow nutri on and feeding management for disease
preven on. Vet. Clin. North Am. Food Anim. Pract. 30:689–719.

3 Piñeiro, J. M., and G. M. Schuenemann. 2021. Preven ng metri s in lacta ng dairy cows. Parts 1, 2 and
3. Texas Dairy Ma ers. Texas A&M AgriLife Extension.

4 Bobe, G., J. W. Young, and D. C. Beitz 2004. Invited review: pathology, e ology, preven on, and
treatment of fa y liver in dairy cows. J. Dairy Sci. 87:3105 3124.

5 Correa, M. T., H. Erb and J. Scarle . 1993. Path analysis for seven postpartum disorders of Holstein
cows. J. Dairy Sci. 76:1305 1312.

6Harrison, J. H., D. D. Hancock, and H. R. Conrad. 1984. Vitamin E and selenium for reproduc on of the
dairy cow. J. Dairy Sci. 67:123 132.

7 Johanson, J. M. and P. J. Berger. 2003. Birth weight as a predictor of calving ease and perinatal mortality
in Holstein ca le. J. Dairy Sci. 86:3745 3755.

8 Kelton, D. F., K. D. Lissemore, and R. E. Mar n. 1998. Recommenda ons for recording and calcula ng
the incidence of selected clinical diseases of dairy ca le. J. Dairy Sci. 81:2502–2509.

9 Lombard, J. E., F. B. Garry, S. M. Tomlinson and L. P. Garber. 2007. Impacts of dystocia on health and
survival of dairy calves. J. Dairy Sci. 90:1751 1760.

10 Schuenemann, G. M., I. Nieto, S. Bas, K. N. Galvao, and J. Workman. 2011. Dairy calving management:
E ect of perineal hygiene scores on metri s. J. Dairy Sci. 94:744.

11 Tao, S., I. M. Thompson, A. P. Monteiro, M. J. Hayen, L. J. Young, and G. E. Dahl. 2012. E ect of cooling
heat stressed dairy cows during the dry period on insulin response. J. Dairy Sci. 95:5035 5046.

12 Vieira Neto, A., F. S. Lima, J.E.P. Santos, R. D. Mingo , G. S. Vasconcellos, C. A. Risco, and K. N. Galvao,
2016. Vulvovaginal lacera on as a risk factor for uterine disease in postpartum dairy cows. J. Dairy Sci.
99:4629 4637.

13Weiss, W.P. 2017. A 100 Year Review: From ascorbic acid to zinc—Mineral and vitamin nutri on of
dairy cows. J. Dairy Sci. 100:10045 10060.

14 LeBlanc, S. J., K. D. Lissemore, D. F. Kelton, T. F. Du eld, and K. E. Leslie. 2006. Major advances in
disease preven on in dairy ca le. J. Dairy Sci. 89:1267–1279.

15 Ribeiro, E. S., and M. R. Carvalho. 2017. Impact and mechanisms of in ammatory diseases on
embryonic development and fer lity in ca le. Anim. Reprod. 14:589–600.

16 Piñeiro, J. M., and G. M. Schuenemann. 2021. Preven ng metri s in lacta ng dairy cows. Part 3. Texas
Dairy Ma ers.

7 8



17 Metz, J.H.M. 1985. The reac on of cows to a short term depriva on of lying. Appl. Anim. Behav. Sci.
13:301–307.

18 Munksgaard, L., M.B. Jensen, L.J. Pedersen, S.W. Hansen, and L. Ma hews. 2005. Quan fying
behavioural priori es—e ects of me constraints on behaviour of dairy cows, Bos taurus. Appl. Anim.
Behav. Sci. 92:3–14.

19 Ruckebusch, Y. 1972. The relevance of drowsiness in the circadian cycle of farm animals. Anim. Behav.
20:637–643.

20 Galindo, F., and D. M. Broom. 2000. The rela onships between social behaviour of dairy cows and the
occurrence of lameness in three herds. Res. Vet. Sci. 69:75–79.

21Huzzey, J. M., T. J. DeVries, P. Valois, and M. A. G. von Keyserlingk. 2006. Stocking density and feed
barrier design a ect the feeding and social behavior of dairy ca le. J. Dairy Sci. 89:126–133.

22Grant, R. 2007. Taking advantage of natural behavior improves dairy cow performance. Pages 225–236
in Proc. Western Dairy Manage. Conf., Reno, NV. Kansas State University, Manha an.

23 Piñeiro, J. M., B. T. Meniche , A. A. Barragan, A. E. Relling, W. P. Weiss, S. Bas, and G. M.
Schuenemann. 2019. Associa ons of postpartum lying me with culling, milk yield, cyclicity, and
reproduc ve performance of lacta ng dairy cows. J. Dairy Sci. 102:3362–3375.

24 Piñeiro, J. M., B. T. Meniche , A. A. Barragan, A. E. Relling, W. P. Weiss, S. Bas, and G. M.
Schuenemann. 2019. Associa ons of pre and postpartum lying me with metabolic, in amma on, and
health status of lacta ng dairy cows. J. Dairy Sci. 102:3348–3361.

25 Gomez, A., and N. B. Cook. 2010. Time budgets of lacta ng dairy ca le in commercial freestall herds. J.
Dairy Sci. 93:5772–5781.

26 Piñeiro, J. M., 2018. Associa ons of Pre and Post Partum Lying Time with Metabolic Status, Health,
Survival, and Performance of Dairy Cows. Doctoral disserta on. The Ohio State University.

27 Espejo, L.A., M.I. Endres, and J.A. Salfer. 2006. Prevalence of lameness in high producing Holstein cows
housed in freestall barns in Minnesota. J. Dairy Sci. 89:3052–3058.

28 Tucker, C.B., D.M. Weary, and D. Fraser. 2004. Free Stall dimensions: e ects on preference and stall
usage. J. Dairy Sci. 87:1208–1216.

29Drissler, M., M. Gaworski, C.B. Tucker, and D.M. Weary. 2005. Freestall maintenance: e ects on lying
behavior of dairy ca le. J. Dairy Sci. 88:2381–2387.

30 Fregonesi, J.A., C.B. Tucker, and D.M. Weary. 2007. Overstocking reduces lying me in dairy cows. J.
Dairy Sci. 90:3349–3354.

31 Allen, J.D., L.W. Hall, R.J. Collier, and J.F. Smith. 2015. E ect of core body temperature, me of day, and
climate condi ons on behavioral pa erns of lacta ng dairy cows experiencing mild to moderate heat
stress. J. Dairy Sci. 98:118–127.

8 8


