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Introduction 

Alban, L. and J. F. Agger. Welfare in Danish dairy herds 1. Disease management 
routines in 1983 and 1994. Acta vet. scand. 1996, 37, 49-63. - This paper presents the 
flfst part of a questlonnalfe survey earned out m 2148 Damsh da!fy herds dunng 1994, 
as well as results from a s1m1lar survey earned out m 1983 The welfare status m Dan­
ish dairy herds with respect to disease management routmes currently apphed 1s dis­
cussed In detail this was recordmg of mastlt1s mc1dents, use of vetennarian for milk 
fever cases, farmer's effort m reducmg mc1dence of mastltls, milk fever, ketosis, calv­
mg problems, and lameness, as well as frequency of claw tnmmmg, reasons for cullmg, 
and way of replacmg cullmgs Furthermore, trends dunng the 11 year penod are dis­
cussed The results show that the Damsh da!fy farmers m 1994 m general have a sub­
stantial knowledge of prevention and treatment of disease. However, adjustments m the 
followmg areas would be appropnate I) farmers should avmd makmg mtravenous m­
fus10ns, 2) they should be encouraged to use calvmg boxes for parturitions, 3) there 
should be more attent10n on claw health, and 4) to comply with the new Damsh legisla­
tion, ant1b1ot1c dry cow treatment should only be earned out on the md1v1dual cow 1f 
pathogemc m1croorgamsms have been isolated w1thm 35 days pnor to drymg off. 

dairy cow; care; descriptive epidemiology; cattle; animal welfare; farm management; 
disease prevention; questionnaires; surveys. 

During the last decades, the disease pattern 
among dairy cows has changed from mainly 
diseases of highly contagious nature to mamly 
multifactonal product10n diseases of non-m­
fectlous nature or caused by potential patho­
gens. These diseases cannot be elimmated 
without major changes m the production 
system. But if the predisposing factors are not 
rectified, disease will soon recur. However, this 
may not be economical feasible, and farmers 
therefore accept a certam disease level, mainly 
controlled by treatment and culling. It is widely 
accepted that management routines are asso­
ciated with production diseases. There is little 

evidence, though, on management procedures 
in general and about their acrual impact on dis­
ease. It is difficult to obtain vahd mformation 
about these routines, but one way is by means of 
questionnaire surveys. 

Simonsen (1993) defined welfare to be the sum 
of positive and negative expenences that an an­
imal has. As examples of substantial negative 
experiences Simonsen (1993, 1996) stated pain, 
fear, and frustration, and as examples of sub­
stantial positive experiences joy, play, and satis­
fied expectations. By being associated with 
pam and discomfort, product10n diseases like 
mastitis, milk fever, ketosis, lameness, and re-
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productive disorders are substantial problems 
that affect the cows' welfare. 
The aim of the present paper is to discuss the 
welfare status and trends in the development in 
Danish dairy herds m 1994 with respect to cur­
rently applied disease management routmes re­
lated to dairy cow welfare. Results from a ques­
tionnaire survey earned out in 2148 Danish 
dairy herds in Ringk0bing County, Funen 
County, and around the city of Brnrup in the 
Southwest of Jutland, as well as results from a 
1983 survey are presented. Housing systems, 
grazing routines and welfare are dealt with in 
another paper (Alban & Agger 1996), and 
health management and other general routines 
in a third paper (Agger & Alban 1996). 
The present questionnaire survey was carried 
out as a part of the research project "Welfare in 
dairy cows" funded by the Danish Ministry of 
Agriculture. 

Materials and methods 
This publication and the publications by Alban 
& Agger ( 1996) and Agger & Alban ( 1996) are 
based on 2 data sets collected in 1983 and in 
1994. The results from the 1983 study, which 
was carried out by the second author, will be 
given m the text. From the 1994 study the re­
sults will pnmarily be in the tables. The results 
of the 2 surveys will be compared to each other 
and to a large survey carried out in 1988 (Anon 
1988), and trends during the 11 year penod will 
be discussed. Furthermore, the results of the 
1994 survey will be compared to the general 
recommendations for cattle keepmg. 

The 1983 study 
A case control study in Damsh dairy herds with 
the aim to identify environment and manage­
ment nsk factors for high somatic cell count 
(2:500,000 cells per ml) vs. low somatic cell 
count ( <500,000 cells per ml) m bulk tank milk 
was undertaken in 1983. Data about 282 envi-
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ronment factors with regard to details m hous­
ing design, hygiene, chmate, milking and milk­
ing machine were collected by 2 dairy techni­
cians. Information about 400 management 
vanables with regard to herd structure, occur­
rence of disease, culling procedures, workmg 
routmes, methods of production control and 
disease surveillance, drying off and other milk­
mg procedures, feeding, working hours and 
manpower, and personal information was col­
lected at a personal interview with the farmer 
by one veterinarian. Only mformation on tie 
stall herds and variables corresponding to those 
included in the 1994-study will be presented 
here. 
Due to the case control samplmg, estimates for 
the population parameters were calculated 
under the assumpt10n that the case herds and 
control herds were representative for their re­
spective subpopulations with regard to environ­
ment and management patterns. The estimates 
were adjusted for the respective sampling pro­
portions of the case and control herds m the 
study area, i.e. East Denmark. The total study 
population included 1659 tie stall dairy herds 
includmg 79 case herds and 1580 non case 
herds identified dunng a 9 months penod. The 
samples included 75 case herds and 77 of the 
non cases. The distribution of factor categones 
m the samples were weighted as follows: Case 
herds: 79/1659 = 0.05; Control herds: 1580/ 
1659 = 0.95. The populat10n estimates were 
therefore calculated for each vanable under 
study as: 

Pop( category, of the factor)= 
L Co 05 x prob category,lcase + 
0 95 x prob category1lcontrol) 

where. 1 = 1,2, , k factor categones. 

The 1994 study 
A questionnaire was designed to obtam mfor­
mation on housing, grazmg, work load, replace-
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ment of animals, and prevention, treatment and 
recording of disease. The questionnaire can be 
obtained from the authors upon request. 
The Danish Agricultural Advisory Center 
cooperated in the selection of the study herds 
and provided the names and addresses of the 
dairy producers. All dairy herds belonged to 1 
of the 3 areas: Ringkobing County, Funen 
County, or around the city of Brnrup in the 
Southwest of Jutland. The dairy farmers and 
veterinarians m those reg10ns were the fust in 
Denmark to implement the Central Damsh Dis­
ease Recording Scheme. They therefore had 
most experience with disease recording. The 
selection criterion was that the herd should have 
reported a mimmum of 0.05 cases of mastitis 
per cow per year to the Central Danish Disease 
Recording Scheme. This assured exclusion of 
herds in which disease recording did not func­
tion. Informat10n about disease occurrence was 
needed since another aim of the study was tom­
vest1gate the association between disease, hous­
ing, management, and production. 
An mtroductory letter was mailed to the farm­
ers explanmg the purpose of the survey. The let­
ter informed the farmer that he would be con­
tacted by telephone by a student from The 
Royal Vetennary and Agricultural University 
and asked questions about the datry herd. A few 
days later, the farmer was contacted by the stu­
dent and the interview was carried out. A total 
of 22 pretrained students conducted the tele­
phone mterv1ews which each lasted 15- 45 mm. 
Initially, a hm1ted test survey was carried out m 
December 1993 and January 1994 m 65 ran­
domly selected herds in Ringkobing County 
and Funen County. All 1dentif1ed errors and 
misunderstandings were corrected m the fmal 
quest10nnaue. The interviewers were instructed 
to phrase the questions, exactly as they were 
written every time they conducted an interview. 
The mterv1ews were carried out from February 
to September 1994. 

Figure I The farmer is applymg cuppersulphur 
omtment on a claw. This 1s an example of the farmer's 
effort to prevent or treat lameness 

The data were filed as a SAS-dataset (SAS In­
stitute Inc. 1987). All mterv1ew forms were 
controlled for coding errors by visual inspec­
tion, and the SAS-data file was then proof read 
by comparison to the original questionnaire 
forms. 
A total of 2391 farmers were contacted, but 57 
herds could not be reached by telephone. 186 
were contacted but refused to be interviewed. 
The stated reasons for refusing to participate 
varied. Some farmers had Just sold or were 
about to sell their cows. A few of the farmers 
had died, and their wives did not want to partic­
ipate. Some were too busy or did not speak 
Damsh. And some did just not like to partici­
pate m the survey. Hence, a total of2148 inter-
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views were carried out, yielding a 89.8% re­
sponse rate. This is a high response rate, so the 
results are considered representative of the pop­
ulation in the 3 areas and very likely to the rest 
of Denmark. The interviews were performed 
with the husband in 91.2% of the herds, with 
the wife in 5.6%, and with the farm hand in 
3.2% of the herds. A simple cross tabulation 
showed that the interviews were performed 
with a person different from the one primanly 
taking care of the cows m 10.1 % of the herds. 
This may have lead to a few information biases. 
All variables were stratified for type of housing 
because housmg is known to impact strongly on 
management procedures. Fifteen herds with 
mixed types of cattle houses were excluded 
from the analysis, i.e. the results are based on 
2133 dairy herds. In case there was a sigmficant 
association between a variable and type of 
housing, this is stated. In case of no sigmficant 
association, the tables were collapsed across 
type of housing. The statistical evaluation was 
done by use of Chi-square test and Pearson 
standardized residual analysis (Christensen 
1990). 

Results 
1983 study 
In the 1983 survey in tie stall herds, 35.5% of 
the farmers did nothing to prevent mastitis. 
They only called the veterinarian for therapy. 
More frequent milking was done by 58.1 %, 
warm soap bath or liniment was applied by 
29.5% of the farmers, and 5.5% stated that they 
massaged the udder. 22.9% of the farmers 
dipped all cow teats daily, 64.9% never dipped 
teats, and 12.2% dipped infrequently. 8.0% of 
the farmers daily dipped the teats of the dry 
cows. The farmers evaluated the occurrence of 
lameness on a 9-grade scale. Lameness was sel­
dom (grade 7-9) observed in 80.3% of the 
herds, while 7. 7% observed lameness very fre-
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quently (grade 1-3), and 12.0% less frequently 
(grade 5-6). Regarding frequency of trimming, 
14.2% of the herds never had the cows claw 
trimmed, 50.7% had all cows trimmed once a 
year, 9.0% twice a year, and 21.2% only had a 
few cows in need trimmed. The rest used other 
routines. Regarding dry cow treatlnent, 43.5% 
never used intramammary antibiotic treatlnent 
of the dry cows, 53.5% used selective therapy, 
and only 2.8% treated all cows. The 6 major 
reasons to cull a cow were: low yield (71.1 % ), 
disease (66.4%), not pregnant (57.3%), preg­
nant heifers waiting for space in the cow stall 
(40.1%), age (16.5%), and bad temper of cow 
(15.4%). Culled cows were replaced by own 
stock in 75.5% of the farms, while 12.7% only 
bought heifers from other herds or from a mar­
ket place, and 11.8% purchased both heifers 
and cows from outside. 

1994 study 
In the majority of the farms (88.9%) all inci­
dents of mastltls were apparently reported to 
the Central Danish Disease Recording Scheme 
(Table 1 ). 18.1 % of the farmers would deal with 
a part or all cases of milk fever m their herd 
(Table 2). Significantly more deep bed farmers 
treated more than 50% of the milk fever cases 

Table I. Number of farmer-observed mc1dents of 
mastltls w1thm the past 30 days of the mterv1ew 
which were not reported to the Central Damsh Dis­
ease Recordmg Scheme 

Number* ofmc1dents which 
were not reported No % 

0 (All mc1dents reported) 1897 88.9 
1- 5 153 7.2 
6-10 11 05 
> 10 2 0 1 
Did not answer or did not remember 70 3.3 

Total 2133 100 

*. the data are not adjusted for herd size. 
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Table 2 Use ofvetennanan m case of milk fever by the type ofhousmg system. 

Proporhon of mc1dents of milk fever Tie stall house Cubicle house Deep bed house Total 
that the farmer would deal with himself No 

The vetennanan deals with all cases 1546 
Farmer deals with <50% of the cases 148 
Farmer deals with 50%-99% of the cases 126 
Farmer deals with all cases hrmself 47 
Did not answer 8 

Total 1875 

*: p<0.001. 

themselves compared to tie stall farmers or 
farmers with cubicle houses (p<0.001) (Table 
2). 
The farmers were asked which routines they 
carried out to prevent or treat 5 different dis­
eases: mastitis (Table 3), milk fever (Table 4), 
ketosis (Table 5), dystocia (Table 6), and lame­
ness (Table 7). More than 1 answer could be 
given. The answers to each question are pre­
sented as the number of farmers stating the rou­
tine, and the percentages are calculated as the 
number of positive responses divided by the to­
tal number of farmers. In this way, the sum of 
percentages will usually be higher than 100. 
Procedures to prevent or treat mastit1s were 

Table 3. Mastltls - The farmers' procedures for 
prevention and treatment. 

Farmer's prevent10n or 
treahnent procedure No. %1 

Liniment, 011, soap bath a.o. 1239 58.1 
Massage and milking the udder 724 33.9 
Disinfection of udder or floor 488 22.9 
Prevention agamst summer mast1tis 16 0.8 
Used ant1b10t1cs himself 50 2.3 
Did nothmg or did not answer 405 19.0 

1 Percentages were calculated as the number of posi­
tive answers divided by the number of farmers, 
which was 2133. 

% 

82.5 
79 
6.7 
2.5 
0.4 

100 

No % No % No % 

150 77 7 43 66.2 1739 81.5 
18 9.3 7 10.8 173 8.1 
19 9.8 12* 18 5 157 7.4 
6 3.1 3 46 56 2.6 
0 0.0 0 0.0 8 0.4 

193 100 65 100 2133 100 

commonly used (Table 3). To prevent milk fe­
ver, oral administration of calcium was com­
monly used (Table 4). To prevent ketosis (Table 
5), tie stall farmers had higher use of glycerol or 
other glucogenic substances than farmers with 
the other housing systems. Regarding preven­
tion of dystocia (Table 6), extra litter was used 
by more tie stall farmers than by farmers with 
the other types of cattle houses. A straw bale 
behind the cow at calving was almost only used 
in tie stall houses. A calving box was used 
much more frequently in cubicle houses than in 
the other types of houses. 
More farmers with cubicle houses would claw 
trim the cows compared to farmers with the 

Table 4. Milk fever -The farmers' procedures for 
prevention and treatment. 

Farmer's prevenlion or 
treahnent procedure No %1 

Oral admmistrat1on of calcium 1510 70.8 
Subcutaneous adm. of calcium and 
feedmg strategy 154 7.2 
Intravenous administration of calcium 79 3.7 
Did nothing or did not answer 478 22.4 

1 Percentages were calculated as the number ofpos1-
t1ve answers divided by the number of farmers, 
which was 2133. 
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Table 5. Ketosis - The farmers' procedures for prevention and treatment of ketosis by the type ofhousmg 
system. 

Farmer's prevenlion or trealinent procedure Tie stall house Cubicle house Deep bed house Total 
No %1 No % No % No % 

Glycerol & glycerol-like substances 240* 12.8 17 8.8 3 46 260 12.2 
Other glucogemc substances 511 * 27.3 28 14.5 11 16.9 550 25.8 
Feedmg strategy, post treatments, 
or did not have ketosis 485 25 9 56 29.0 17 26.2 558 26.2 
Did not answer 835 44.5 105 544 35 53.8 975 45.7 

1 Percentages were calculated as the number of positive answers d1v1ded by the number of farmers. This was 187 5 
tie stall farmers, 193 cubicle house farmers, and 65 farmers with deep bed house, in total 2133. 
*:Apparent difference between housmg systems, but not based on a statistical test 

Table 6. Dystocia - The farmers' procedures for prevent10n and treatment by the type ofhousmg system. 

Farmer's prevenlion or trealinent procedure Tie stall house Cubicle house Deep bed house Total 
No %1 No % No % No % 

Pullmg out or turnmg calf 1470 78.4 157 81.3 47 72.3 1674 78 5 
Use of calvmg box 527 28 1 123* 63.7 17 26.2 667 31.3 
Extra litter for the cow 591* 31 5 28 14 5 10 15.4 629 29.5 
Wooden platform or straw bale 
behmd the tethered cow 420* 22.4 3 1.6 0 0.0 423 19 8 
Use ofpullmg machme 58 3.1 3 1.6 1 1.5 62 2.9 
Removal of placenta 34 1.8 8 4.1 1 1.5 43 2.0 
Other procedures 51 2.7 15 7.8 2 3 1 68 3.2 
Did nothmg or did not answer 109 5.8 7 3.6 2 3 1 68 32 

1 See foot note of Table 5. 
* Apparent difference between housing systems, but not based on a statistical test. 

other housing systems (Table 7). The farmers 
were asked how many per cent of the cows had 
been lame during the last year. However, since 
the farmers' statements are based on memory, 
these are only rough statements (Table 8). 
There were more "no-cases" among tie stall 
herds than among the other types of cattle 
houses (p = 0.01 ), while the cubicle house herds 
had a higher proportion (p<0.001) and the tie 
stall herds a lower proportion (p = 0.018) of 
herds with frequent incidents oflameness. Only 
in 4.3% of the herds was claw trimming seldom 
or never carried out (Table 9). Cows in zero-
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grazing herds were claw trimmed more often 
than cows in summer grazing herds (p<0.014) 
(Table 10). A total of75.6% of the farmers had 
all cows trimmed whenever they called the claw 
trimmer, and 21.8% only trimmed those with 
problems or those that had calved recently. In 
all 3 housing systems dry cow therapy was 
commonly used for selected cows. More cubi­
cle house farmers (p<O. 001) used dry cow ther­
apy for all cows than farmers with the other 
housing systems (Table 11 ). The farmers were 
asked about the most common reasons to cull a 
cow. Each farmer could give several answers. 
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Table 7. Lameness -The farmers' procedures for prevention and treatment by the type ofhousmg system 

Farmer's preventJ.on or treatJ.nent procedure Tie stall house Cubicle house Deep bed house Total 

No %1 No % No % No % 

Call the ferner 840 44.8 68 35.2 19 29.2 927 43.5 
Fanner IDlght trim the claws hnnself 307 16.4 79* 40.9 15 23 l 401 18.8 
Lllllment, 011 or soap bath 155 83 13 67 3 4.6 171 8.0 
Soft beddmg or other procedures 78 4.2 19 9.8 4 6.2 101 4.7 
Did nothmg or did not answer 638 34.0 43 22.3 30 46.2 711 33.3 

1 See foot note of Table 5. 
* Aparrent difference between housmg system, but not based on a statistical test. 

Table 8. Incidence nsk oflameness during the last year at the herd level by the type ofhousmg system 

Incidence nsk oflameness Tie stall house Cubicle house Deep bed house Total 

No 

No cases m the herd 645* 
Infrequent (0%< X <5%) 582 
Frequent (5%::;; X ::;;20%) 579* 
Widespread (>20%) 51 
Could not remember or did not answer 18 

Total 1875 

*. p::;;0.018 

(Table 12). There was a substantial difference 
for lameness as a reason for culling: highest 
among farms with cubicle houses, next-highest 
among tie stall farms, and lowest among farms 
with deep bed houses. Significantly more farm­
ers with deep bed houses would buy a part of or 
all animals from outside than farmers from the 
other housing systems (p<0.001) (Table 13). 

Discussion 
Recording of mastitis 
Apparently, the majority of mastitis incidents 
was reported in 1994 (Table 1 ). Many other dis­
eases are probably not recorded as eagerly. The 
withdrawal tlffie of the milk from a cow treated 
with antibiotics, and the penalty for a farmer 
who delivers milk with antibiotic residues, may 
be reasons why mastibs probably is one of the 

% No % No % No % 

34.4 17 8.8 8 12 3 670 31.4 
31 0 53 27 5 27 41.5 662 31.0 
30 9 Ill* 57 5 28 43.l 718 33.7 
27 10 52 2 3.1 63 3.0 
1.0 2 1.0 0 0.0 20 0.9 

100 193 100 65 100 2133 100 

diseases which is being recorded most reliably. 
A reliable disease recording is important for 
causal research, e.g. for the purposes of sire se­
lection in breeding programmes, and for the 
veterinarian's advice in herd health manage­
ment. 

Table 9. Frequencyofclawtrlmmmg. 

Claw trunnnngs per year 

Seldom or never 
1-<2 
2-<3 
3-<4 
4 
Not specified 

Total 

No 

91 
730 
912 
112 
50 

238 

2133 

% 

43 
34.2 
42 8 

5.3 
23 

11.2 

100 
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Table 10. Frequency of claw tnmnung in zero-grazmg herds and summer grazmg herds Only herds, whi.ch re­
ported that the ma1onty (<::60%) of the cows were tnmmed at each tnmnung, were mcluded. 

Claw tnmmmgs per year Summer grazmg Zero-grazmg Total 

No % No % No % 

Seldom or never 16 1 5 0.3 17 1.2 
1-<2 502* 46.8 73* 21.5 575 40 7 
2-<3 489* 45 6 225* 66.2 714 50 6 
3-<4 39* 3.6 34* 10.0 73 52 
4 9 0.8 6 1 8 15 1 1 
Not spec1f1ed 17 1 6 1 0.3 18 1 3 

Total 1072 100 340 100 1412 100 

*: 014. 

Table 11. Pattern ofmtramammary dry cow therapy by the type ofhousmg system. 

Dry cow therapy Tie stall house Cubicle house Deep bed house Total 

No % No % No % No % 

Never 311 16.6 34 17.6 17 262 362 17.0 
Afew,<40% 1239 66.1 109 56.5 37 569 1385 64.9 
Several, 103 5.5 9 4.7 2 3.1 114 5.3 
All cows ;;.67% 220 11 7 41* 212 9 13 9 270 12.7 
Did not answer 2 0 1 0 0.0 0 00 2 0 1 

Total 1875 100 193 100 65 100 2133 100 

*: 

Table 12 Distnbut1on of farmers' reasons for cullmg a cow by the type ofhousmg system 

Reasons for cullmg a cow Tie stall house Cubicle house Deep bed house Total 

No %1 No % No % No % 

Udder-diseases 1186 63.6 123 63.7 32 50.0 1341 63 2 
Reproduction problems 1053 56.5 82 42.5 32 50.0 1167 55 0 
Low yield 747 40.1 97 50.3 36 56.3 880 41.5 
Htgh somatic cell count 392 21.0 41 21.2 12 18.8 445 21.0 
Lameness 292 15 7 57* 29.5 3 4.7 352 16 6 
Age 180 9.7 21 10.9 8 12.5 209 9.8 
Other diseases 70 3.8 9 4.7 5 7.8 84 4.0 
Temperament 67 3.6 8 4.1 1 1.6 76 3.6 
Udder conformation 43 2.3 3 1.6 1 1.6 47 2.2 
Other reasons 38 20 7 3.6 1 1.6 46 22 

I Percentages were calculated as the number of positive answers d1V1ded by the number of farmers Thi.s 
was1865 tie stall farmers, 193 cubicle house farmers, and 64 farmers with deep bed house, m total 2122. 

*:Apparent difference between housmg systems, but not based on a statistical test. 
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Table 13. Sources ofreplacement ammals by the type ofhousmg system 

&rmer replace ammals Tie stall house Cubicle house Deep bed house Total 

No 

Only from own stock 1647 
Both from own stock and through buymg 180 
Only through buymg 48 

Total 1875 

*. 

When to call the veterinarian for treatment of 
milk fever 
In one fifth of the 1994 herds, not all cases of 
milk fever were treated by a veterinarian (Table 
2). This can probably be explained by the fol­
lowing: a skilled farmer is able to distinguish 
between a mild and a severe case of milk fever. 
He may deal with the mild case, and leave the 
severe to the veterinarian. The relatively high 
proportion of deep bed farmers who dealt with 
more than half of the milk fever cases might be 
explained by generally milder cases of milk fe­
ver in deep bed cows, either due to lower level 
of milk production or due to a better resistance 
against milk fever, compared to tie stall cows or 
loose housed cows. It may also be a result of a 
more common use of preventive measures 
among these farmers. Finally, grazing may be a 
confounder, e.g. Gustafson (1993) found that 
grazing cows were at lower risk of milk fever 
and recovered sooner than zero-grazed cows. 

Farmer's routines to prevent or treat disease 
Mastitis: The high concern for preventing mas­
titis, which was seen both in the 1983 survey 
and in the 1994 survey (Table 3), may probably 
be explained by the withdrawal period for the 
milk associated with an antibiotic treatment of 
the udder. Some farmers prefer to deal with the 
mild cases by use ofliniment, oil, soap bath, or 
milking the udder more frequently, and restrict 
antibiotic treatment for the more severe cases. 

% No % No % No % 

87.8 176 91.2 50 76.9 1873 87 8 
96 15 7.8 9 13.8 204 96 
26 2 1 0 6* 92 56 2.6 

100 193 100 65 100 2133 100 

The number of farmers who stated that they ap­
plied antibiotics for mastitls treatment may be 
higher than the stated 2.3%, because a change 
in the Danish regulations regarding this subject 
was expected in 1994. The new law came into 
act on June 1st, 1995 and permits farmers to do 
antibiotic follow up treatment after an initial 
treatment by a veterinarian. In return, the 
farmer has to enter a formal health agreement 
including 12 yearly consulting visits to the farm 
by the veterinarian (Anon. 1995a). From a wel­
fare point of view, the high interest m prevent­
ing mastitis is positive. 

Milk fever - Milk fever occurs as a result of 
mineral imbalances, mainly due to too low lev­
els of plasma calcium, and there are several ap­
proaches to prevent this, see e.g. Jonsson 
(1978) and Horst et al. (1994). One approach is 
oral administration of calcium gel at the time of 
parturition. This was commonly used by the 
Danish farmers in 1994 (Table 4). It is a pro­
longed, but slow treatment, and which is easily 
overcome by the farmers. Only 3.7% of the 
farmers stated that they infused calcium prepar­
ations intravenously. According to the new 
Danish law on drugs for vetennary use, which 
came into act on June 1st, 1995, intravenous in­
fusions are now restricted to be used only by the 
veterinarian (Anon. 1995b ). One reason for this 
is that severe tissue damage may occur if the in­
fusion is not carried out properly, and ifthe cal-
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cium preparation is given too quickly, heart 
block may occur (Phillips 1982). Hence, infu­
sions should be given by skilled personel. 

Ketosis - Ketosis is a disease usually related to 
the feeding of cows (Baird et al. 1974, Baird 
1982, Eddy 1992). It was therefore interesting 
to note that one quarter of the 1994 farmers 
stated that they never had ketosis or that they 
prevented it through feeding (Table 5). Admin­
istration of glycerol and other glucogenic sub­
stances were also commonly used to prevent 
ketosis. Tie stall farmers had the highest use of 
glycerol or other glucogenic substances, and 
this may be explained by a better opportunity to 
administer a drug to a tied cow compared to a 
not-tied cow. Another explanation is that loose 
housed cows might have a reduced incidence of 
ketosis compared to tied cows (Ekesbo 1966, 
Bendixen et al. 1987). From a welfare point 
of view, prevention must be the optimal situa­
tion. 

Dystocia - Calving boxes were only commonly 
used in the cubicle houses (Table 6). The use of 
a calving box may give a more relaxed parturi­
tion and a better start in life for the newborn 
calf. But the farmer has to give colostrum to the 
newborn calf since a calving box in itself does 
not assure this (Jonasen & Krohn 1991; Ed­
wards 1982). The cow goes through a meta­
bolic change at parturition, which may predis­
pose it to several diseases, among these milk 
fever, ketosis, lameness, cystic ovaries, and 
mastitis. A calving box providing free move­
ment may reduce the risk of the cow developing 
disease, e.g. Krohn et al. (1990) found that 
leaving the calf with the cow for 5 days resulted 
in a 2-2.5 times lower incidence of mastltis. 
They also found that "the cow's physical beha­
viour was more normal when the cow and calf 
were together". At current, the National Com­
mittee on Damsh Cattle Husbandry worlcs on a 
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set up of recommendations regarding cattle 
keeping. Regarding parturitions during the 
housing season, the temporary recommenda­
tion is to separate calving animals from the 
other animals, i.e. by use of a calvmg box, at the 
latest two days before parturition (Thogersen, 
1995). Use of a pulling machine was not very 
common m 1994. According to the Danish law 
it is prohibited to use a pulling machine to as­
sist in parturition, unless, as recommended by 
the Danish Veterinary Health Board, the pulhng 
capacity is less than 165 kg, which equals the 
weight of2 persons (Paulsen 1994). 

Lameness - Routines to prevent or treat lame­
ness were not commonly used (Table 7). The 
low effort seen may be interpreted as a low 
interest in lameness from the farmers in gen­
eral. Another explanation is that many cases of 
lameness have a silent onset which makes diag­
nosmg difficult. A third explanation is that only 
few farmers have a claw trimming box which is 
almost essential in case the farmer wants to trim 
the claws himself. The larger proportion of cu­
bicle farmers who would claw trim themselves 
may be related to the presence of extra personel 
on these farms (Agger & Alban 1996). The pro­
portion of 1994 farmers who stated that they 
would trim the claws themselves is twice the 
number of what was found in a similar study in 
1981 (Anon. 1982) and in the 1983 survey. This 
may be explained by an mcreasing interest in 
prevention of lameness among some farmers. 
Presuming the farmer is acquainted with proper 
claw trimmmg, there should be no welfare im­
plication in his claw trimming of own animals. 
From a welfare pomt of view, attention on claw 
health is important, since the majority of claw 
diseases.are associated with substantial pain or 
discomfort and are oflong duration, and hence, 
have , a large impact on the affected animals' 
welfare. 
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Incidence of lameness during the last year 
It is not possible to compare directly to the re­
sults of the 1983 survey because another grad­
mg was used in the 1983 survey compared to 
the 1994 survey. The lameness incidence seen 
in the 1994 survey (Table 8) is higher than the 
results of a survey made in 1981 where no cases 
were seen in 11 % of the herds, 75% had cases 
infrequently, and 13% had cases frequently 
(Anon. 1982). The same range of percentages 
were used in both surveys: infrequent was equal 
to Oo/o<X <5%, and frequent 5%:::;x:::;20%. In 
the 1994 survey, the tie stall herds stated the 
lowest, and the cubicle herds the highest fre­
quency oflameness. This is somewhat in agree­
ment with Frankena et al. (1992 & 1993) who 
found that calves in deep bed houses had the 
lowest incidence of sole haemorrhages and der­
matitis interdigitahs, and calves in tie stall 
houses second-lowest, compared to calves kept 
on slatted floors. Rowlands et al. (1983) found 
that cows m deep bed houses had lowest inci­
dence of lameness and cows in tie stall houses 
second-lowest, compared to cubicle housed 
cows. The difference between the present study 
and the studies by Frankena et al. and Row­
lands et al. may be related to confounding fac­
tors like breed and herd size. Again, it should be 
mentioned that lameness has a major impact on 
the affected animals' welfare. Therefore, in 
herds with a high incidence of lameness, the 
causal mechanisms should be investigated and 
means to reduce the mcidence should be taken. 

Claw trimming 
In a survey from 1988, 13% of the farmers sel­
dom or never had the cows claw trimmed. 38% 
used trimming once a year, and 49% used trim­
ming more than once a year (Anon. 1988). The 
difference between the 3 surveys may indicate 
that the farmers were more aware of claw trim­
ming in 1994 as compared to 1983, but no 
change has probably taken place since 1988. 

Claw trimming reduces the number of clinical 
cases of lameness (e.g. Manson & Leaver 
1989). It seems like the Danish dairy farmers 
are aware of this beneficial effect, since only a 
few farmers seldom or never had the cows claw 
trimmed (Table 9). Analysis for the association 
between trimming frequency and grazing pro­
cedure shows that claw trimming was carried 
out more often in zero-grazmg herds than in 
summer grazing herds (Table 10). This con­
firms that cows wear their claws when grazing. 
Claws need trimmmg, but the wear and growth 
depend on several factors such as breed, level of 
milk yield, whether the cows graze (and if they 
graze, the hardness of the field), hardness of 
stall floor, and presence of rubber mats. Blowey 
(1993) and Toussiant Raven (1985) recom­
mended that all claws should be examined and 
the neccessary claws tnmmed at drying off. 
This may reduce the risk of the cow developing 
lameness after partuntion. Toussiant Raven 
( 1985) also recommended claw trimming in the 
autumn as a preparation for the housing period. 

Antibiotic treatment at drying off 
Use of intramammary antibiotic treatment of 
all dry cows was not common in 1994 (Table 
11). However, the response also indicates that it 
was common to do selective treatment. In the 
1988 survey approximately 50% of the herds 
either used selective treatment or treated all 
cows at drying off. Hence, smce 1983 it has be­
come more common to use antibiotic dry cow 
treatment in tie stall houses and probably also in 
the other housing systems. The relatively high 
use of dry cow treatment for all cows which was 
seen in the cubicle farms cannot be explained 
directly and has to be investigated further. Ac­
cording to the new Danish law on drugs for vet­
erinary use, antibiotic dry cow treatment on the 
individual cow should only be carried out in 
case pathogenic microorganisms have been iso­
lated within 35 days prior to drying off (Anon. 
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l 995b ). The intention of this part of the law is 
to restrict the preventive use of antibiotics, and 
hence, to minimize the development of antibio­
tic resistence and occurrence of drug residues 
in meat and milk. 

Reasons to cull a cow 
Table 12 should be read with the fact m mind 
that diseases interrelate. Diseased claws may 
e.g. result in teat tramp, and when the farmer 
decides which cow to cull, he may only notice 
the teat tramp and not the lameness that pro­
voked the teat tramp. However, Agger (1981) 
did not find any clear association between claw 
lesions and teat lesions. The difference between 
the tie stall house and the loose house regarding 
the importance oflameness as a reason for cull­
ing was also seen by Krogh Hansen (1986). But 
Krogh Hansen did not distinguish between deep 
bed houses and cubicle houses, most likely be­
cause deep bed houses were not common in 
Denmark in 1986. Christensen et al. (1984) 
found, in a Danish study lasting from 1972-
1980, that the most common reasons for culling 
were (listed after order of importance): repro­
duction, low yield, udder-related problems, and 
lameness. Dohoo & Martin (1984) andMilian­
Suazo et al. (1988) also found that the most 
common reasons for culling were low yield, re­
production problems and udder-diseases. It 
seems like udder-diseases have a greater impact 
in the Danish herds today, compared to the 
1970s and 1980s. This might be a result of the 
increase in average yearly milk yield that has 
occurred in the same period. The average milk 
yield for a Danish Holstein-Friesian cow was 
5528 kg in 1980 and 7245 kg in 1992 - an in­
crease of31% (Klejs Hansen 1993). 

Replacement of animals,. 
In general, buying animals was not common in 
1994 (Table 13). The deep bed house herds had 
the highest proportion of farmers who bought a 
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part or all replacement animals. This may be 
explained by the fact that the deep bed house is 
a relatively new housing system m Denmark. 
Hence, some of these farmers may have started 
their farms recently and had no other possibil­
lity to get new animals than purchasing. Buymg 
a heifer or a cow from a market or directly from 
another farm is always associated with a risk of 
introducing disease to the herd, e.g. Bovine Vi­
rus Diarrhoea or Paratuberculosis. As an exam­
ple, Agger et al. ( 1994) found that buying cattle 
was associated with an increased risk of intro­
ducing Streptococcus agalactzae. It seems like 
the farmers were more aware of the risk of in­
troducing disease into the herd m 1994 com­
pared to 1983. 

Advantages with the questionnaire approach 
Data in epidemiological studies of dairy farm 
management are often collected by means of an 
interview or a questionnaire. This is because it 
is an easy and relatively cheap way of gathering 
mformation. Furthermore, a large number of 
observations can be collected. This may in­
crease the similarity between the study popula­
tion and the reference population, hence pro­
viding a high degree of representativeness. 

Problems with the questionnaire approach 
Information bias is a general problem with 
questionnaire data. It may for example occur if 
the interviewed person gives the answer which 
he thinks the interviewer would like to hear in­
stead of the truth. To minimize this source of 
bias, all questions were phrased as value-free as 
possible. And all interviewers were instructed 
to phrase the questions neutrally and exactly as 
written on the interview form. The interviewers 
could introduce another kind of information 
bias which is misclassification bias. This would 
occur if the interviewer misunderstood the 
farmer. This source of bias was minimized by 
careful instruction and training of the inter-
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viewers. The repeatability of quest10nnaire data 
can be assessed as described by Schukken et al. 
( 1989). It is our mtention to repeat the question­
naire m a subsample. 

Conclusion 
The results show that the Danish dairy farmers 
in 1994 m general have a substantial knowledge 
about prevention and treatment of disease. 
However, adjustments on the following areas 
would be appropriate: 1) farmers should avoid 
making intravenous infusions, 2) they should 
be encouraged to use calving boxes for partun­
tions, 3) there should be more attention on claw 
health, and 4) to comply with the new Damsh 
legislation, antib10tic dry cow treatment should 
only be earned out on the individual cow m 
case pathogenic microorganisms have been iso­
lated within 35 days prior to drymg off. 
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Sammendrag 
Velfrerd 1 danske kvregbesretmnger 1 Sygdoms­
stynngs-rutmer 1 1983 og 1994 

Denne artikel prresenterer forste de! af et rundsporge 
udfort 1 2148 danske malkekvregsbesretnmger 1 1994 
saint resultater af en hgnende undersogelse fra 1983 
Status og udv1klmg gennem de 11 ilr kommenteres 
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for rutmer relateret tJI stynng af sygdomme, sasom 
reg1strenng af mast1tts-tJlfielde, brug af dyrliege ved 
tJlfielde af mielkefeber, eJenndsats ved mast1tts, miel­
kefeber, ketose, kielvnmgsproblemer, klovproblemer, 
hypp1ghed af klovbeskienng, samt kntener for ud­
s<etnmg og mds<etnmg af nye dyr Resultateme v1ser, 
at generelt set har danske mielkeproducenter 1 1994 
en betragtehg v1den om forebyggelse og behandhng 
af sygdomme. JEndnnger pa folgende omrader vJI 

dog v<ere hens1gtsm<ess1ge 1) landmiend b0r 1kke 
udfore mtrave00se mJekttoner, 2) landmiend b0r op­
fordres ttl at bruge kielvnmgsboks 1 MJere grad, 3) 
der b0r viere mere opmierksomhed pa klov- og lem­
mesundhed, og 4) for at overholde den netop <endrede 
lovg1vnmg b0r goldko-behandlmg med ant1b1ottka 
kun fmde sted pa den md1v1duelle ko, safremt pato­
gene mtkroorgamsmer er blevet 1soleret mdenfor 35 
dage for goldnmg. 
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