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Abstract 

The prophylactic supplementation of freshly calved multiparous cows with oral calcium supplements (bolus, drink, drench, 

paste) has increased in popularity in recent years. Oral calcium supplements are generally only effective for 12 hours, yet the 

high-risk period for hypocalcaemia in freshly calved multiparous cows is 48 hours post-partum. Therefore, a second application 

12 hours post-partum is suggested by manufacturers, yet due to labour shortages on dairy farms, it is very common for the second 

application to not be carried out. The objectives of this study were to ascertain if a the administration of a single dose of the 

sustained release bolus (Cow Start Complete, Anchor Life Science, Co. Cork, Ireland) given to the cow at calving, could offer the 

combined benefits of elevated calcium status over the first 48 hours post-partum from a labour efficient single dose given at 

calving and also to evaluate if this enhanced calcium status could have a positive effect on daily rumination time and milk 

production yields in the first three months of lactation. The two groups consisted of an un-supplemented control (CON) group 

and a Cow Start Complete (CSC) group in which cows were given a single bolus dose at the point of calving. The CON group 

experienced a clinical milk fever (Blood Ca <1.5mmol/L) incidence rate of 13.3% compared to 0% for the CSC group. Cows 

given the CSC treatment had significantly (P<0.0001) higher total blood calcium levels (2.14 mmol/L) from the point of calving 

(0h) to 4 days post-partum (96h) compared to CON (1.98mmol/L), with significant increases at 12h (P<0.01), 24h (P<0.001) and 

36h (P<0.01) post-partum. Rumination time for CSC cows (471mins/day) was significantly (P<0.05) higher during the first 14 

days post-partum when compared to CON (434mins/day) group. Milk production was also significantly (P<0.01) higher for CSC 

cows (+1.8kg/day) than in CON cows during the first 90 days of lactation. These findings demonstrate that the convenience of 

giving a single dose of CSC at calving, can be combined with desired outcomes in a range of key benefits in freshly calved 

multiparous cows. 
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1. Introduction 

In an effort to support colostrum and milk production at the 

onset of calving, cows can experience a sudden and signifi-

cant increase in the demand for calcium (Ca). The challenge 

for dairy cows is that, in the days just before parturition dry 

matter intakes (DMI), and consequently dietary supply of Ca, 

can be reduced by 30%, yet at calving this coincides with an 

abrupt 3-fold increase in Ca demand [1]. The cows’ natural 

homeostatic mechanism can take between 24 hours (intestinal 

Ca delivery) and 48 hours (skeletal Ca delivery) to become 

fully functional and increase Ca supply to the cow. The com-

bination of a sudden increase in demand, coupled with a time 

lag in supply of Ca that can result in low blood Ca concen-

trations or hypocalcaemia in the cow in the first days 

post-partum [1, 2]. 

Total blood Ca concentrations of less than 1.5 mmol/L are 

considered to leave the cow at risk of clinical milk fever and it 

is reported that a 4 - 10% incidence rate is commonplace for 

multiparous cows [3-5], with an average cost of $300 per case 

[1]. The nadir for blood Ca is 12- 24 hours post-partum and 

this represents the highest risk period for clinical milk fever 

cases [1, 6, 7]. 

Blood Ca concentrations of between 1.5 and 2.0 mmol/L 

are considered to leave the cow at risk of Sub-Clinical Hy-

pocalcaemia (SCH) [1]. Whilst the cost, at $125/case, is less 

than that of clinical milk fever, the prevalence is much higher, 

reported at over 50% in multiparous cows, which can mean 

than 80% of the cost of hypocalcaemia on dairy farms results 

from SCH [3]. 

Traditionally blood Ca status on the first day of lactation 

was viewed as the most appropriate indicator of the freshly 

calved cow’s Ca status, however there is a growing body of 

research to show that blood Ca status on days two, three and 

four of lactation may be as important as the first day [8-11]. A 

research study by Martinez (2012) showed that a case of 

sub-clinical hypocalcaemia (>2.15 mmol/L) on any of the first 

four days in lactation resulted in a significant increase in the 

risk of metritis, an impaired immune response and inferior 

energy status during the critical first two weeks of lactation. A 

further study found a statistical trend between cows with SCH 

at 2 DIM and an increased risk of retained placenta [12]. 

Another study also found a correlation between increased risk 

of metritis, displaced abomasum or both, and blood Ca status 

on day two of lactation in second parity cows (≤1.97mmol/L 

cutoff) and day four of lactation in third parity or higher cows 

(≤2.20mmol/L cutoff) [13]. These studies highlight that Ca 

status beyond the first day in lactation can effect immune 

function and energy status. 

More recent research studies from Cornell University have 

revealed that not all SCH cases are the same and found that 

there were three distinct sub-categories. In these studies, it 

was found that the level to which blood Ca dropped during the 

first day after calving was not so much a determining factor, 

but rather, it was her ability to recovery her Ca status from one 

DIM to four DIM that was found to be a more important 

indicator of cows’ health status and productive performance 

during lactation. One study found that cows that had recov-

ered their total blood Ca status to Normocalcaemic levels 

(≥2.2mmol/L) by four DIM when compared to sub-clinical 

levels (≤2.2mmol/L by four DIM) had fewer metritis cases (5% v. 

14.4%), fewer cases of displaced abomasum (1.9% v 9.6%) 

and lower levels of herd removal (1.2% v. 9.6%) [10, 11]. The 

recovery in blood Ca levels was linked to higher post-partum 

dry matter intakes [11]. 

With such high costs associated with sub-clinical hy-

pocalcaemia, the focus of most modern husbandry protocols 

has been on trying to better manage Ca status in freshly calved 

cows, to avoid blood Ca concentrations dropping to clinical or 

sub-clinical levels. As a means of overcoming the drop in 

dietary Ca supply, due to depressed dry matter intakes around 

calving, the practice of orally supplementing Ca to cows; via 

bolus, paste, drench or drink, has gained acceptance as a 

means of increasing the cow’s dietary Ca supply, independent 

of the cows’ dry matter intakes [14-19]. 

The challenge for farmers is that whilst cows can benefit 

from a supplemental supply of Ca for at least the first 24-48 

hours post-partum, almost all oral Ca supplement products 

only elevate Ca for a 12-hour time period [20]. This scenario 

requires a second dose of oral Ca to be administered to the 

cow to ensure enhanced Ca status during the critical first 

12-36 hours post-partum. It is this requirement for a second 

dose that is the biggest resource challenge for dairy farmers, 

who may not have the appropriate facilities or staffing levels 

for blanket administration of a second oral Ca supplement. 

The objectives of this study were to determine if a single 

dose of Cow Start Complete would be sufficient to reduce the 

risk of hypocalcaemia in freshly calved, at-risk, multiparous 

cows by elevating the blood Ca status of the supplemented 

cows over the first 4 days of lactation. We hypothesised that 

this elevated blood Ca status would lead to higher levels of 

rumination and milk production in supplemented cows. 

2. Materials and Methods 

2.1. Study Population 

The study was carried out over a 3-week period on an Irish 

dairy herd during the spring calving season of 2024. The herd 

had experienced excessive levels of clinical milk fever early 

in the current calving season and initiated a blood Ca analysis 

study to record the profile and incidence rate of hypocalcae-

mia in their farm. A prophylactic Ca supplementation protocol 

was also incorporated into the study, to measure the effect and 

profile of Ca status in orally supplemented cows, when 

compared to a cohort of un-supplemented cows on the farm. 

The herd consisted of 280 cows with an average 305d lacta-

tion yield of 6,632kg, produced from a predominantly 
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grass-based diet. Cows were required to have had a full-term 

pregnancy in their previous lactation with valid on-farm 

health records. Only second lactation and greater parity cows 

were eligible for the trail, and any cows that experienced a 

significant health issue at calving were excluded, such as 

clinical milk fever or dystocia, as well as lame cows or cows 

that were deemed to be too thin (<3.00 BCS) or too fat (>3.5 

BCS). The cows were blocked by parity and previous lacta-

tion yield and randomly assigned to a control group (CON) or 

a Cow Start Complete (CSC) group. 

Table 1. Cow Age and Production Profile for Control (CON) and 

Cow Start Complete (CSC) groups. 

Treatment CON CSC 

n 13 13 

Age (average lactation number at calving) 3.2 3.4 

Prev. Lact. Length (days) 292 287 

Prev. Lact. 305d Yield (Kg) 6,381 6,464 

2.2. Study Intervention 

26 multiparous cows took part in the study, 13 cows were 

enrolled in the CON group which received no bolus after 

calving and 13 cows that were enrolled to the CSC group 

which received one oral Ca bolus dose on the point of calving. 

Each CSC dose contained 106g of Ca, 7g of rumen soluble 

magnesium and 80,000IU of Vitamin D3. 1,600mg of Vitamin 

E and 2.20mg of selenium are also supplied as an aid to the 

immune response. 

A clinical milk fever case was determined to be any cow 

that had shown clear clinical signs of milk fever, such as: 

visibly unsteady on her feet, cold extremities, shivering or 

unable to rise and stand. There were no cases of clinical milk 

fever within the CSC group, with 2 cases of clinical milk fever 

reported in the CON group. These cows were successfully 

treated with an infusion of Ca borogluconate and subse-

quently removed from the study. 

2.3. Sample Collection and Analysis 

Blood Ca records were provided by the farm, from 

pre-existing farm health records from the Ca supplement 

intervention study that was carried out. Whole blood samples 

were taken from the coccygeal vein and immediately refrig-

erated at 4oC on the farm. Serum was separated by centrifu-

gation for 5 minutes at 12,000 rpm within 48 hours of the 

sample being taken, then labelled and frozen immediately. 

Samples were thawed at room temperature and analysed in 

batches using an IDEXX (IDEXX Laboratories Inc., One 

IDEXX Drive, Westbrook, Maine 04092, United States) Cat-

alyst chemistry analyser. The samples were taken at 0h (av-

erage 15mins post-partum), 12h (average 12 hours), 24h (av-

erage 23 hours), 36h (average 35 hours), 48h (average 48 

hours) and 96 hours (average 95 hours) relative to the treat-

ment with time 0 denoting the point of calving before the first 

bolus was administered. 

2.4. Daily Rumination Time Analysis 

All cows on the trial were fitted with SenseHub collars 

(Allflex/MSD Animal Health Intelligence, Merck and Co Inc., 

Rahway, NJ, USA.) which monitor a range of cows move-

ments and activity. The SenseHub collar records the total time 

per day a cow spends ruminating. These data are sent from the 

collar to the SenseHub Controller which then transfers this 

data to the SenseHub farm software programme. 

2.5. Production Data Recording 

All bolus administration, metabolic diseases and calving 

events were monitored and recorded by farm personnel. Milk 

yield was measured by the digital milk meters in the milking 

parlour for each cow for AM and PM milking and this was 

recorded by the Afi Milk software system. Daily milk volume 

data was obtained from this software system for each cow for 

the first 90 days in milk (DIM). 

2.6. Statistical Analysis 

The residuals of the data were assessed for normality using 

the UNIVARIATE procedure of SAS (v9.4 SAS Campus 

Drive, Cary, North Carolina). Residuals of Ca, rumination and 

milk production had a normal distribution and did not require 

a transformation. The data were analysed using the MIXED 

procedure of SAS (v9.4 SAS Campus Drive, Cary, North 

Carolina). When analysis the Ca data treatment (CSC or 

CON), time (0, 12, 24, 36, 48 and 96h post-partum), treatment 

× time, and lactation (2 or 3) were considered as fixed effects, 

with previous 305-d lactation and rumination time considered 

as possible covariates. Cow was considered as a random effect 

and time was used as a repeated measures with a compound 

symmetry (co)variance matrix as determined by the lowest 

Bayesian Information Criterion. Rumination and milk data 

was analysed in a similar manner except that time was 0 to 14 

days post-partum and 5 to 90 days post-partum, respectively. 

3. Results 

3.1. Blood Calcium Profile 0 DIM-4 DIM 

Figure 1 outlines the effect of treatment on total blood Ca 

concentration from the day of calving to four days 

post-partum. Over the trial period from 0h to 96h post-partum 

cows on the CSC treatment had higher blood Ca concentra-

tions of 2.14mmol/L compared to the CON group at 

1.98mmol/L (P<0.0001). There was no difference in blood Ca 
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levels between the CSC and CON groups at 0h post-partum, 

prior to treatment, (P = 0.72) and also at 48h (P = 0.65) and 

96h (P = 0.65) post-partum. However, the CSC group 

demonstrated a significantly higher total blood Ca level than 

the CON group at 12 h (+0.22mmol/L, P < 0.01), at 24 h 

(+0.29mmol/L, P < 0.001) and 36 h post-partum 

(+0.23mmol/L, P < 0.01). 

The CSC group maintained a blood Ca concentration above 

the normocalcaemic threshold in the first 48 h post-partum. 

However, by the first 12 h post-partum the blood Ca concen-

tration of the CON group was below the sub-clinical threshold 

(Ca < 2.0mm/L) and did not recover to normo-calcaemic 

status until 48 h post-partum. 

 
Figure 1. Blood Calcium Results for Control (CON) and Cow Start Compete (CSC) treatments from 0 to 96 hours post-partum. 

3.2. Rumination Time 

The effect of treatment on rumination time is shown in 

figure 2 which highlights the effect of treatment on rumination 

time from day of calving to 14 days post-partum. Cows on the 

CSC group spent a greater amount of time ruminating at 

474mins/day compared to the CON group at 434mins/day (P 

< 0.05). 

 
Figure 2. Daily Rumination Time Results for Control (CON) and 

Cow Start Complete (CSC) groups from 0 to 14 days in milk. 

3.3. Milk Production 

Milk production data was collected from each milking for 

each cow over the first 12 weeks of lactation. A significant 

increase in milk production of +1.8kg/day (P < 0.01) was 

recorded in the CSC group (30.7kg/day) compared to CON 

(28.9kg/day). 

 
Figure 3. Milk Production Results for Control (CON) and Cow Start 

Complete (CSC) groups for the first 12 weeks of lactation. 

4. Discussion 

Post-partum oral Ca supplementation of dairy cows has grown 

in popularity in recent years, as a growing body of research 

demonstrates the benefit of supporting the Ca status of freshly 

calved cows. Whilst studies have shown an improved Ca status 

in orally supplemented freshly calved cows, the effect usually 

does not last beyond an initial 12-hour period. As cows are at 

greatest risk of hypo-calcaemia from 12-24 hours post-partum, a 
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second product application is required in order to prolong the 

effect of Ca support beyond the initial 12-hour period and is an 

established protocol recommended by most manufacturers. It is 

the labour intensive nature of multiple applications of oral Ca 

products that results in many cows not being supplemented a 

second time, especially against a backdrop of labour shortages 

seen on many dairy farms. To the authors knowledge, no studies 

have yet shown a significantly sustained increase in the Ca status 

of freshly calved cows for 48 hours post-partum, from a single 

dose given at calving. 

The results of this trial demonstrate that the single applica-

tion of a dose of Cow Start Complete at calving can suc-

cessfully elevate the blood Ca status of freshly calved mul-

tiparous cows over the critical first 48-hours and 96-hours 

post-partum. This protocol also resulted in increased rumina-

tion time over the first 14 days in lactation and an increase in 

milk production of 1.8kg/cow/day in the CSC group of cows. 

These data would suggest that the product offers a practical 

and effective solution to overcome the challenge of support-

ing the Ca status of freshly calved cows from a convenient 

single dose given at calving. This protocol has the potential to 

help farmers to overcome the conundrum of either 

short-changing the cow’s Ca needs or devoting scarce labour 

resources to supplement fresh cows sufficiently. 

Hypocalcaemia is routinely reported to be a risk factor for 

transition cow diseases such as dystocia, uterine prolapse, RP, 

metritis, DA, mastitis and ketosis [21-24]. The benefits of 

maintaining elevated blood Ca status in the first days of lac-

tation and its effect on reducing the risk of such diseases are 

well reported and the results of this study may indicate that 

CSC could play a beneficial role in this regard. The popula-

tion size of this study was too small to investigate this hy-

pothesis and further larger scale studies would be needed to 

evaluate fully if there is a link here. 

This study also demonstrated that cows supplemented with 

CSC showed significant increases in rumination time over the 

first 14 days of lactation. A clear link between Ca status and 

rumination levels was established in studies where declining 

rumination levels were monitored in cows and correlated to 

declining Ca status [25, 26]. Due to the grass-based nature of 

the production system employed, it was impossible to defini-

tively measure actual kilograms of DMI of these cows and 

also impractical to accurately measure the dry matter level of 

the predominantly grazing based diet. 

In the absence of DMI data, it was felt that the continuous 

monitoring of rumination levels might provide an indication 

of Ca status and rumen activity levels of these cows. The data 

does suggest that on days 1 and 2 of lactation the CSC group 

have significantly higher blood Ca levels and also spend sig-

nificantly more time (+65mins/day) ruminating compared to 

the CON group. Whilst it is not guaranteed to have also in-

creased DMI in the CSC group, it may indicate that a more 

active rumen will digest the feed it has taken in in a more 

comprehensive manner. 

Previous research studies on the Cow Start product has 

shown improved energy status in supplemented cows in early 

lactation via; significantly reduced milk beta-hydroxy butyr-

ate (BHBA) levels in the milk at weeks 2, 3 and 4 of lactation 

[17, 18], a numerical improvement in body condition score at 

6 weeks in lactation and a numerical reduction in body weight 

loss in early lactation when compared to un-supplemented 

cows [18]. This rumination data may support the hypothesis 

from previous findings that Cow Start supplemented cows in 

better Ca status have higher levels of DMI and higher rumi-

nation levels leading to improvements in early lactation en-

ergy status. This theory would need further exploration in an 

indoor system capable of accurately measuring DMI of 

freshly calved cows. 

The study also found that CSC supplemented cows had 

higher levels of milk production when compared to 

un-supplemented CON cows. This finding supports previous 

research studies on the product that showed an increase of 4.4% 

in milk production across the first 90 days of lactation, and 

indeed across the full lactation, under a range of production 

systems from grass based to intensively feed high production 

Holstein cows [18, 19, 27]. This finding of increased milk 

production may be product specific, as numerous studies have 

not found a consistent link between Ca supplementation and 

increased milk production [28-30]. 

5. Conclusions 

The results of this trial demonstrate that the prophylactic 

administration of a convenient single dose of Cow Start 

Complete at calving, can support the blood Ca status of 

high-risk multiparous cows for at least 48 hours post-partum. 

Furthermore, the intervention resulted in significantly in-

creased rumination times during the first 14 days of lactation 

and demonstrated increased milk production volumes over the 

first 90 days of lactation, these results were not seen in the 

control group of cows in this study. 

Abbreviations 
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