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FIRST STEP™: A TOOL TO ASSIST IN THE INVESTIGATION AND PREVENTION 

OF LAMENESS PROBLEMS IN DAIRY HERDS 

 

Nigel B. Cook MRCVS 

University of Wisconsin-Madison 

School of Veterinary Medicine 

 

While interest and concern in dairy cow lameness has grown in the last decade world-wide, there 

has been little improvement in the prevalence of lameness despite growing understanding of the 

role of important risk factors such as management, environment and nutrition. If anything, the 

situation has gotten worse as herds have increased in size and cows spend more time on concrete 

surfaces. 

 

First Step™ is an attempt to improve the delivery of a functional and effective action plan that 

will facilitate a reduction in lameness in dairy herds. Lameness is a complex problem with many 

contributing factors. This complexity leads to confusion and the implementation of ineffective 

control programs targeted at the wrong issues. First Step™ is literally the first step to be taken 

down the road to healthier cows. It is the end result of a four year collaboration between Zinpro 

Corporation and the University of Wisconsin-Madison, School of Veterinary Medicine and 

combines ideas and information from multiple consultants from all around the world. 

 

It consists of an educational section – referred to as ‘More Info’ combined with a database that 

stores data collected from the farm and compares it with benchmarks and standards to identify 

areas that need improvement. Each risk area has an ‘assessor’ which summarizes the data and 

creates a dedicated report unique to the farm. Assessors have been created to cover all of the 

common management systems for dairy cows worldwide – including freestall, tiestall, bedded 

pack, dirtlot and grazing herds, and there are 20 in all, covering lesion analysis, hoof-trimming 

assessment, transition, cubicle design, footbath management, walking surfaces and tracks, 

nutrition, heat abatement, biosecurity and time budgets. For each assessor, the More Info section 

provides information, pictures, animation and video to improve education and training. 

 

A more detailed appraisal of each assessor is given below. 

 

Locomotion 

Lameness prevalence is assessed using a 5-point system scoring all cows or representative 

groups of cows in the herd. If all of the cows cannot be scored, groups should be chosen to 

represent first lactation heifers, fresh cows, early lactation mature cows, late lactation cows and 

the sick or lame cow pen.  

 

Scoring is usually performed as cows exit the parlor using the following rules: 

• The cows should be scored while walking on a solid, flat, non-slip, well-lit surface. If 

repeated observations are made, the same surface should be used.   

• If possible, the herd should be scored with a secondary observer in order to remove some 

of the subjectivity of the scoring. 

• It is often beneficial to have the dairy owner or manager present for at least part of the 

scoring process.   
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The assessor calculates the proportion of cows at each score, an estimate of milk yield loss and 

the associated financial loss. 

 

Lesion Types 

This assessor provides a simple way to analyze lesion types by group, (default is all cows), and 

by whether the cow has been trimmed as part of a routine preventive program (TRIM) or because 

she was identified with abnormal gait (LAME). 

 

Whatever the scoring system used, total counts of lesions should be obtained for each lesion 

type. Results are presented as a proportion of lesions (not as a rate relative to a time period or 

number of cows or feet trimmed) and the aim is to focus attention on the dominant lesions. 

Pay particular attention to the differences between fresh cows, first lactation heifers and mature 

cows, the ratio of non-infectious lesions to infectious lesions and also look for trends within 

lesion groups. For example, the ratio of sole ulcers to white line disease (the sum of hemorrhage, 

fissure and abscess) is of interest as it leads us towards different preventive measures (reduction 

of standing time for sole ulcers compared to improvement of flooring for white line disease). 

Reasons for differences in lesion distribution between TRIM and LAME maybe apparent. For 

example it is common to find more infectious sub-clinical lesions in the TRIM group, but more 

sole ulcers and white line disease in the LAME group. If we are to prevent lameness, we should 

focus on the lesions that dominate in the LAME records. 

 

Hoof Trimming Assessment 

Observation of the work of the hoof-trimmer is an essential part of the lameness investigation. 

While there are many excellent hoof trimmers that do a great deal of good preventing lameness, 

there are unfortunately poorly trained individuals that actually do harm to the cows that they 

trim. If this is occurring it must be recognized and stopped as soon as possible if other 

improvements to lameness management on the farm are to have any effect. 

 

It is important that hoof trimmers visit the farm frequently enough to cope with the requested 

number of trims per year, and that they do not rush. The assessor therefore calculates an 

‘expected number of trims’ based on the size of the herd, the stated frequency of trimming (for 

example twice a lactation), whether or not heifers are trimmed prior to first calving (assuming 

38% of herd size is replaced by heifers annually), and whether or not lame cows are seen by the 

trimmer (at a rate of 40 lame cows per 100 cows per year). The recorded number of trims should 

be close to this expected number if in fact the herd is actually performing the hoof care program 

as described. The actual recorded number of trims divided by the number of annual visits gives 

the estimated number of cows trimmed per visit. The trimmer should visit the herd frequently 

enough to keep this number at around 50 cows per visit. The program warns that if the trimmer is 

expected to see more than 50 cows per visit, they may be going too fast. 

 

It is not the objective of this assessor to force trimmers to trim cows in a certain way, rather it is 

to recognize certain key aspects of trimming that we can all agree are bad for cows. 

 

These problems include: 

1. Trimming the claws shorter than the recommended 3 inches from coronary band to toe 
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2. Trimming the heel of the inner claw of the rear foot – this must not be trimmed in most 

cases 

3. Trimming the soles too thin – so that they give under firm thumb pressure after trimming 

4. Trimming the soles concave – forcing weight onto the wall and leading to spreading of 

the claws during weight bearing on firm surfaces 

5. Rounding the toe off excessively – removing weight bearing wall from the toe and side 

wall 

6. Trimming the axial wall at the toe 

 

There are other problems that can be identified, such as imbalance between the inner and outer 

claws, the extent of modeling, poor hoof block application and other issues. Experienced users 

can comment on these separately. 

 

The problems listed in First Step will contribute to lesion development, and there is general 

agreement between trimmers that they should be avoided. However, it is very important not to 

confuse lesions resulting from excessive wear of horn from lesions caused by excessive removal 

of horn – as these lesions are very similar. 

 

Transition 

The transition cow assessment focuses on how heifers are transitioned into the main lactating 

cow herd. Exposure of heifers to concrete and freestalls before calving is vital if they are to face 

this type of housing after calving. We recommend that heifers enter the close-up group at least 

30 days before calving so that they can become accustomed to a change in diet and housing. 

Ideally, heifers are kept in a non-competitive situation, away from mature cows throughout the 

transition period. However, if they are to be mixed at some stage, it is better for this to occur as 

far away from calving as possible. Bunk space per cow in the close-up pen is a critical 

determinant of intake, and we recommend at least 30 inches per cow for Holsteins. In freestalls, 

transition cows and heifers should have one appropriately sized stall per cow available, or 

sufficient lying space on a dirt lot or bedded pack. 

 

Time Budget 

Daily lying time is a very important factor predisposing cattle to lameness – especially due to 

sole ulcer and sole fracture/heel ulcer. Standing and lying times are affected by many different 

factors including stall design, heat stress and milking times. This assessor attempts to create an 

estimate of the time available for lying down (it does not measure actual lying time!). 

 

Certain behaviors are locked in. In confinement freestall housing and dirt lot herds fed a Total 

Mixed Ration (TMR), feeding time is estimated at 4.5 h/d. For grazing herds, feeding time is 

estimated at 8 h/d. Drinking time is estimated at 0.5 h/d. Time out of the pen milking is estimated 

from a parlor throughput estimate. In grazing and dirt lot dairies, time traveling to and from the 

parlor and time held off paddocks not milking must be taken into consideration. 

In confinement herds, the reminder of the time in the pen is split between time in the stall and 

time in the alley. Typically, cows spend 2 h/d socializing in the alley in confinement freestalls 

and in the paddocks in dirt lot dairies. In an overstocked freestall, stocked at more than 1.25 

cows per stall, the program subtracts 1 h/d lying in a stall and adds 1 h/d standing in an alley. 

The relative time spent standing and lying in a freestall in a confinement freestall herd is 
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determined by lameness. Lame cows stand for longer in the stall and this may be estimated using 

an index of comfort called the ‘Stall Standing Index’. This must be measured approximately 2 

hours before the morning or afternoon milking (morning is preferred in hot climates) and the 

index is the proportion of cows touching a stall (lying + standing all the way in the stall + 

standing half in and half out of the stall) that are standing (standing all the way in the stall + 

standing half in and half out of the stall). For example, if 80 cows are touching a stall and 20 

cows are standing in a stall, the SSI is 0.25 or 25%. The target is 20% or less. An equation uses 

this index to estimate the time standing in the stall. 

 

Time available for lying is equal to 24 h minus the time spent performing each of the activities 

described above. The target is a minimum of 12 h/d for mature cows. 

 

Nutrition and Feeding 

 A full nutritional work-up is beyond the scope of a First Step lameness assessment. However, 

nutrition and feeding management is an important part of lameness prevention and the assessor is 

used to focus on feed delivery, feed access, risk factors for sub-acute ruminal acidosis and 

nutrient supply (with an emphasis on nutrients believed to have a role in lameness). Assessments 

are typically performed for close-up cows, fresh cows and early lactation group cows. 

Target feed space per lactating cow is 24 inches. For close up cows and post-fresh cows, we 

prefer 30 inches of space per cow. Bunks should not stand empty for more than 1 h/d, so if 

during the herd visit, the bunk is empty for a prolonged period, it should be noted. 

 

TMRs that are very dry (>50%DM) are at risk of sorting, as are diets that are excessively long in 

particle length. The proportion of the TMR on the top screen of the Pen State Shaker box should 

be in the range 7-15%. In grazing herds, feeding of highly fermentable carbohydrate feeds in the 

parlor or after milking can be a risk factor for acidosis. 

 

For nutrient density, the paper ration maybe consulted for inclusion rates. However, it is 

preferable to collect a bunk sample of recently delivered fresh TMR.  Representative subsamples 

of the delivered TMR should be collected throughout the entire length of the bunk and chemical 

composition determined using wet chemistry. While there are inaccuracies in this method, it has 

been successfully used to identify gross mistakes in ration formulation. 

 

Hygiene 

Poor leg hygiene is a key factor in determining risk for infectious hoof lesions. The greater the 

contamination, the more digital dermatitis and interdigital phlegmon (foot rot) we observe. 

Score a representative group of cows using the leg hygiene scoring system in the program (aim 

for at least 20% of cows in a group). The degree of contamination gives us a starting point to 

determine the required frequency of footbathing. 

 

Method of manure removal is also important. If the cows are in the pen when an automatic 

scraper pushes a wave of manure through the pen, then leg hygiene and risk for digital dermatitis 

may be very high. Removal of manure when cows are out of the pen is preferred and it is 

recommended that this occur at least three times per day. 

 

Footbath 
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The footbath program is a critical component of infectious hoof disease control on many farms. 

The leg hygiene scores used in the Hygiene assessor are used to suggest a target footbath 

frequency per week. This assessor allows the user to enter multiple footbaths and different 

schedules each day. 

 

The footbath dimensions are required to calculate capacity. The bath should be at least 8 feet 

long to allow each rear leg to have at least 2 dunks per pass, and deep enough (4 inches) to allow 

the chemical to reach in between the claws. The bath should be located so that it minimizes 

obstruction to flow of traffic, is in a place where it may easily be filled and emptied, and where 

cows do not immediately enter a manure contaminated area. It should not be positioned 

immediately adjacent to a wash bath – as this allows for the transfer of wash water into the 

treatment bath, which serves to dilute the chemical concentration. The flooring surface of the 

bath should not be traumatic – excessively rough or filled with stones and other debris, as this 

will inhibit the throughput of cows and potentially create new lesions. On days when the bath is 

not in use, the cows should be able to walk around the bath, not through a bath that progressively 

fills with manure during the course of the day. 

 

There is little data to suggest how long a chemical remains effective, but it is prudent to change 

the bath after every 200 cow passes on average. 

 

For each bath used, the chemical should be identified, along with the amount of chemical added 

to the bath. If a novel footbath is being used, the user should endeavor to obtain a recommended 

dose (eg. quarts per gallon) and this may be added to the database. 

 

Where the herd uses a sprayer instead of a bath, the dose rate of the chemical should be similarly 

provided along with the schedule. 

 

Walking Surfaces 

Walking surfaces can impact lameness through their ability to create trauma (an excessively 

rough or unfinished surface), influence the tendency to slip (an excessively smooth, poorly 

grooved surface), create wear (either though the type of surface, its slope or distance the cow 

must walk upon it), and cause concussion (a particular problem for the lame cow walking on 

hard concrete). 

 

In this assessor, the user is asked to grade each walking and standing surface outside the stall for 

each of the four risk factors. Particular attention should be paid in situations where white line 

disease is common, and where the ratio of white line disease to sole ulcers exceeds 1:1. Problems 

of excessive hoof wear are observed as herds expand and we expect cows to walk more than 2 

building widths (approx. 200 feet) to and from the milking center. Problems are also seen when 

herdsmen rush the cows along uneven surfaces, making them slip. Excessive numbers of 90 

degree turns may also be an issue and the program warns of this if the number exceeds 6 per 

milking. Where rubber flooring is used, it should be non-slip and maintained so that strips of 

wire from the rubber are not exposed. 

 

Bedded Pack / Loose Housing 
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There are two main types of bedded pack, utilizing either aerobic (compost) or anaerobic 

fermentation. Whatever the type, it is important to provide sufficient bedded area per cow and 

this is calculated based on an estimate of the average body weight in the group. 

 

For aerobic packs, the bed is allowed to accumulate over many months, but the bedding must be 

stirred at least twice a day. Fresh bedding is added as required to keep the cows clean and dry. 

For anaerobic packs, the bedding must be completely removed every 4 weeks and fresh bedding 

added daily at a rate of approximately 25 lbs per cow per day. 

 

All packs should be demarcated from the concrete feeding alley by a bedding retainer, used to 

hold the bedding back. The concrete feed alley should be scraped at least twice a day and the 

area should be well ventilated with the use of recirculation fans over the pack. Drainage is 

important to reduce humidity in the barn, and cows must not be able to access water troughs 

from the bedded area – only from the concrete feed alley side, otherwise large areas of bedded 

area will become water logged and contaminated. 

 

Freestall 

The freestall is assessed from the perspective of the cow entering, lying down, standing and 

leaving the stall. To that end, we focus on five key aspects of design; surface cushion and 

traction, resting area and how it is defined in front by the brisket locator and to the sides by the 

divider loops, room to lunge (horizontal movement of the head) and bob (vertical movement of 

the head) when rising and lying down, space below and behind the neck rail to stand and rise 

unhindered and a rear curb low enough to facilitate exit from the stall. 

 

Pen layout refers to the number of rows of stalls in the open and their orientation. Stall surface 

options include sand, mattress, mat, concrete and compost. It is important to make a distinction 

between the interaction of lame and non-lame cows with the surface. Sand and deep bedded 

compost will facilitate the rising and lying movements of lame cows more than mats or 

mattresses, while mattresses will perform quite well for non-lame cows. 

 

The user is referred to the diagram in order to take the appropriate measurements. Note that stall 

width is measured from center to center of the divider loops, all other dimensions are taken from 

the cow’s perspective (rear edge of the neck rail, bottom of the brisket locator, upper edge of the 

lower divider rail etc). For measurement of stall length in head to head stalls, the user is advised 

to measure the total platform length and divide by 2. 

 

The program compares the measurements to standards based on body weight. 

 

Freestall Ventilation 

Ventilation is critically important during the hot summer months to keep cows cool and limit 

changes in behavior and feeding activity. Options for ventilation are natural or tunnel/mechanical 

ventilation. 

 

Naturally ventilated barns are preferably oriented East to West in North America, to maximize 

capture of summer cross winds. Eaves should be at least 12 feet high, with a minimum 4:1 roof 
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pitch. Ridge opening should be 2 inches per 10 foot of building width and it should be possible 

to open more than 50% of the side wall. 

 

Mechanically ventilated tunnel barns require sufficient fan capacity at one end of the barn to 

draw air from the opposite end at a rate of 220 feet per minute. To ventilate the barn during the 

summer at 40 air changes per hour minimum, we must check that we have enough fans and that 

the inlet area is sized appropriately. The target cubic feet per minute (CFM) fan capacity required 

is calculated from the cross sectional area of the barn in square feet x 220. In the program, fans 

of different diameter are given capacity estimates. Target inlet area is calculated by providing 2.5 

square feet per 1,000 CFM of target fan capacity. 

 

Heat Abatement 

The heat abatement assessor is for use on freestall and dirt lot dairy herds and supplements the 

freestall ventilation assessment. 

 

The keys to heat abatement other than barn ventilation are water availability, sufficient fans 

located over the resting and standing areas to move air over the cows, use of soaking to wet the 

cow to facilitate cooling by evaporation, or misting to cool the air moving over the cow, and the 

provision of enough shade. The critical components of cooling related to the holding area are 

dealt with separately in the Holding Area assessor. 

 

Targets for cows in hot climates are to provide at least 3.5 inches of trough perimeter per cow, to 

have appropriately sized and spaced fans over the resting area, set to activate at a temperature of 

70
o
F, and to have an effective soaking system that soaks cows long enough, frequently enough, 

and at the right temperatures. The assessor provides appropriate targets. 

 

Holding Area 

The holding area is a critical place for lameness control, influencing time out of the pen, foot 

trauma, and heat stress. 

 

It is generally accepted that we must minimize time out of the pen for milking to less than 3 h/d. 

Ideally cows should spend a maximum of 45 minutes to one hour per milking out of the pen. The 

flooring surface and the use of the crowd gate should minimize the chances of traumatizing the 

hoof.  Also when cows panic in an enclosed space, their heads will go up in response. When this 

happens, they are no longer able to see where they need to place their feet as they enter the 

parlor. Minimum space requirement for the holding area is suggested at 15 square feet per cow. 

For cooling, it is recommended that we provide at least 1000 cfm per cow air movement from the 

recirculation fans, and that soaking is aggressively applied at a maximum temperature of 70
o
F. 

 

 

First Step™ is set up so that the consultant may choose to complete one or a few assessors for a 

farm, or complete a thorough appraisal using all of the assessors available for any given farming 

system – this is usually a maximum of 14 assessors. Once the reports are generated and a 

problem list identified, the consultant must sit down with the farmer and create a manageable 

action plan targeted at the biggest issues on the farm. 




