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Abstract

Background: Detection of nosocomial methicillin-resistant Staphylococcus aureus infections in horses in Sweden
has increased attention on infection control (IC) in equine hospitals. This study established baseline data on IC
programmes within such settings, evaluated compliance with some IC procedures before and after an education
intervention, and examined barriers to compliance.
The study was carried out between 2008 and 2011 in four Swedish equine hospitals. Data on current IC of each
hospital, purchase data on hand sanitisers and disposable gloves per patient, and direct observations of compliance
with procedures were monitored pre- and post-intervention. The intervention comprised a lecture on common IC
and a review of each hospital’s current procedures. For comparison, retrospective purchase data were reviewed. A
questionnaire on individual compliance, experiences and opinions of IC was issued to employees.

Results: Three hospitals completed the study, while the fourth reported its IC procedures and completed the
questionnaire. Actual numbers of procedures, content and level of documentation differed among the hospitals.
Similarities were poor or absent IC implementation strategy, lack of active surveillance of compliance with
procedures and no monitoring of such as nosocomial infections. Among the hospitals which completed the study,
two reported pre-intervention observation of compliance, while all three reported post-intervention observations.
The purchase data showed trends for changes over time, although not uniformly related to the intervention. One
hospital demonstrated a significant post-intervention increase in compliance with glove procedures, accompanied
by a non-significant post-intervention increase in purchases figures. Compliance with dress code and personal
appearance was high in all three hospitals (92-100%), while compliance with hand hygiene procedures was
generally poorer. Barriers to compliance cited in the questionnaire (data from four hospitals) included insufficient
supplies of hygiene products, lack of readily accessible places for cleaning, insufficient knowledge and high
workload.

Conclusions: Potential for easily attainable improvements in IC, such as traceability of documents, implementation
strategies and surveillance of efficacy, was revealed. Attention to hand hygiene implementation and improvement
of logistics appeared important. Data on purchases per patient were readily available and therefore applicable for
intra-hospital surveillance of IC trends over time.

Keywords: Infection control, Horses, Equine hospital, Intervention, Compliance
* Correspondence: karin.bergstrom@sva.se
1Department of Animal Health and Antimicrobial Strategies, National
Veterinary Institute, SE 750 89 Uppsala, Sweden
Full list of author information is available at the end of the article

© 2014 Bergström and Grönlund; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly credited. The Creative Commons Public
Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this
article, unless otherwise stated.

https://core.ac.uk/display/192936041?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:karin.bergstrom@sva.se
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


Bergström and Grönlund Acta Veterinaria Scandinavica 2014, 56:52 Page 2 of 8
http://www.actavetscand.com/content/56/1/52
Background
Nosocomial infections are a hazardous problem in human
and veterinary medicine. Zoonoses and antimicrobial-
resistant bacteria aggravate the problem [1-6]. Nosocomial
infections with methicillin-resistant Staphylococcus aureus
(MRSA) and Salmonella spp. have been reported in hospi-
talised horses and pose a risk to other animals, but also to
humans [2,3,5,7-9]. Veterinary healthcare maintains high
standards, but to become excellent the risk of nosocomial
infections cannot be ignored [10,11]. Veterinarians also
have ethical and legal responsibilities to prevent the
spread of infectious diseases among animals. Furthermore,
employers must take responsibility for minimising the
spread of zoonotic agents in animal hospitals.
In Sweden, the first cases of MRSA infections detected

in horses, which occurred in an outbreak of surgical site
infections within an equine hospital, increased awareness
of the need for infection control (IC) in equine medicine
[12]. Based on knowledge of human medicine IC, proce-
dures were implemented in the hospital to curb the out-
break [13]. Descriptive studies of infection prevention
and control interventions in equine hospitals, as well as
expert guidance, strategies and advice, have been pub-
lished [2,5,8,11,14,15]. However, the implementation,
compliance and effectiveness of IC procedures adapted
to equine species and employees in equine hospitals
have been less well studied.
The aims of this study were to establish baseline data on

IC programmes in Swedish equine hospitals, evaluate
compliance with IC procedures before and after an inter-
vention, and examine barriers to compliance.
Table 1 Infection control procedures in equine hospitals
before/after an intervention

Hospital A B C D
Materials and methods
Study design
This was a descriptive pre- and post-intervention study
using measures to monitor compliance with IC proce-
dures and barriers to compliance.
Dress code1 +/+7 +/+ −7/+ +/07

Personal appearance2 +/+ +/+ −/+ +/0

Hand hygiene3 +/+ +/+ −/+ +/0

Disposable gloves4 +/+ +/+ +6/+ +/0

Cleaning regulations +/+ +/+ −/+ +/0

Extended5 +/+ +/+ −/− -/0

Reading and signing the procedures +/+ +/+ −/− -/0
1Short-sleeved working clothes, except in cold weather, changed regularly or
if dirty.
2No rings/wrist watches, short nails without polish, long hair tied back, etc.
3Hand washing of visibly dirty hands, otherwise hand disinfection, prior to
operations and between patients.
4Gloves used at risk of contamination, handling dressings and wounds,
inserting catheters etc.
5Additional procedures, such as cleaning/disinfection of instruments etc.
6Non-documented procedure for glove use, split in two, at insertion of IV
catheters and in wound treatment.
7+ = routine established, − = not established, 0 = not reported.
Settings
Three equine hospitals (A, B and C) and one clinic (D),
hereafter named hospitals A-D, voluntarily joined the
study, which was carried out between January 2008 and
May 2011, with hospital A starting about a year prior to
the others. During the study period, hospitals A, B and C
provided stationary care and performed elective and emer-
gency surgery. In addition, hospital A is a teaching
hospital and thus in addition to employees, veterinary stu-
dents and teaching staff also use the facilities. During the
study period for hospital A (January 2008-May 2010), it
received approximately 6500 visits and 470 surgery pa-
tients per year. Hospital B reported approximately 4600
visits and 450 surgery patients, and hospital C 4800 visits
and 520 surgery patients per year during the study period
(January 2009-March 2011). Hospital D did not report
these data.
The study design and requirements were explained to

the hospital managers and they were asked to appoint one
or two staff members as contacts and observers for the
study on-site. These contact individuals had to perform
observations to monitor compliance with procedures, re-
port purchase figures etc. Protocols used in the study were
developed in agreement with the hospital managers and
the contact individuals.

Intervention
The intervention applied comprised a lecture on general IC
theory and practice, especially basic hygiene, together with
a review and active discussion of the hospital’s current
procedures. A practical demonstration on how to disinfect
hands, using a fluorescent agent and UV-lighting to
visualise correct/incorrect disinfection, was given on the
intervention occasion (HandCheckR, Ecozen, The Ecowest
Group, Gothenburg, Sweden). In human and veterinary
health care, hand hygiene procedure includes washing of
visibly dirty hands, followed by hand sanitising. If the hands
are not visibly soiled, hand sanitising is considered enough.
In general hand hygiene is carried out prior to operations
and between patients.

Monitoring
The objective data monitored were: purchase figures, num-
ber of visiting patients, days of stationary care and current
IC procedures. Data on purchase totals for hand sanitisers
and disposable gloves were converted to purchases per pa-
tient and per patient-day. These data were gathered pre-
and post-intervention and also retrospectively, i.e. prior to
the intervention monitoring.
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The subjective data comprised direct, anonymous obser-
vations (at personal level) of compliance with some speci-
fied IC procedures, adapted to the current IC programme
in each setting, e.g. dress code, hand hygiene and glove
use (Table 1). These observations were performed pre-
and post-intervention, in daytime during ordinary working
hours, and separately in stationary and day patient wards.
Prior to the start of audits, the individuals responsible
underwent a review of the existing IC procedures, com-
bined with an introduction and short training session on
the study protocols. The definition of non-compliance
with a procedure included that procedure had not being
carried out at all, but also being performed incorrectly in
relation to IC procedures No distinction was made be-
tween these two forms of non-compliance in the protocol.
A copy of the observation protocols used is available upon
request from the first author.
A voluntary and anonymous (at person level) question-

naire was issued to staff on-site at the intervention sem-
inar and they were asked to complete it and return it
immediately. The questionnaire contained two closed and
two open questions concerning the employee’s individual
compliance, knowledge, experiences and opinions on hos-
pital IC procedures. The responses were categorised into
groups and statements with similar meaning were quanti-
fied. A copy of the questionnaire is available upon request
from the first author.
The current IC procedures and their documentation

were reviewed together with the manager at each hospital.
Decisions on whether and how their procedures could be
revised for continuous improvement of IC were made
after the intervention.

Statistics
Descriptive statistics on purchases per patient and patient-
day were calculated for each hospital. The differences in
pre- and post-intervention observations were investigated
using Fisher’s exact test. The questionnaire was sum-
marised using descriptive statistics.

Results
Hospital D reported pre-intervention IC procedures,
joined the intervention and answered the questionnaire,
but thereafter reported no data.

Infection control
The pre- and post-intervention IC procedures used at the
hospitals are shown in Table 1. The procedures in use at
hospitals A and B had been written with support from hu-
man IC expertise, had been distributed to all personnel to
read and sign and were available on the internal website.
Apart from this ‘read and sign’ practice, none of the hospi-
tals had any plan for implementation. In hospital A, the
documents were traceable to the extent that they were
annotated with date and revision number and signed by
the relevant member of staff. Post-intervention docu-
ments, new and/or revised, were consequently made
traceable at all three hospitals.
Monitoring of compliance with IC procedures and/or

active surveillance of IC efficacy was not currently in-
cluded in the IC programme of any of the hospitals.

Questionnaire
The questionnaire was answered by 56%, or 44 out of 78,
of participating staff at all four hospitals (hospital A: 21/
36, B: 10/21, C: 2/10 and D: 11/11). In all, 86% (38/44) of
respondents stated that they were fully or partly familiar
with the content of their hospital’s IC procedures and 6/
44 that they did not know any of the content. Further-
more, 82% (36/44) complied fully or partly with the proce-
dures, 5/44 did not comply at all and 3/44 did not give
any answer. At hospitals A and B, all respondents an-
swered that they complied fully or partly. Responses to the
two open questions are shown in Table 2. To summarise,
among the perceived barriers to compliance, practical rea-
sons were most commonly cited. The other two were in-
sufficient knowledge of IC procedures and heavy or acute
workload.

Purchase figures and observations
Hospitals A, B and C reported their objective purchase
figures for hand sanitisers and disposable gloves and
number of patients, retrospectively and pre- and post-
intervention, as requested. However, data allowing conver-
sion to purchases per patient-day were only reported by
hospital B (Table 3). The figures presented in tables should
only be compared within each hospital over time, not be-
tween hospitals, as the total of employees differed and one
hospital also had students and teachers using the facilities.
The pre-intervention observations were not carried out

according to plan, shown in Table 4. As the observation
protocol was adapted to each hospital’s IC programme,
the selection of procedures included in observations dif-
fered. Observations of compliance were perceived as time-
consuming, interfering with daily work.

Hospital A
The retrospective purchase figures were markedly higher
than both the pre- and post-intervention figures, while no
change in purchase figures per patient was evident after
the intervention in hospital A (Table 3).
Where an adequate quantity of data was reported and

calculations were possible, compliance with procedures
showed very little or no difference before and after the
intervention (Table 4). Their hand hygiene procedure was
divided into two sets of observations, hand washing (soap
and water) and hand sanitising (alcohol rub). Compliance
with the hand washing procedure was absolute, while



Table 2 Perceptions of infection control among respondents at four equine hospitals (no. of answers)

Question 1: If you comply only partly or not at all with IC procedures, what is/are the reason/s for this?

Practical reasons Knowledge Str0065ss/lack of awareness

• Short sleeves etc., impractical when cold (n = 3) • Have not read any procedures (4) • Too many cases at one time (1)

• Insufficient supply of hygiene products (2) • Don’t know of any/there are no
procedures (2)

• Acute case, no time for hygiene (1)

• No place to wash shoes/boots (2) • Lack of information (1) • Oblivion or no time when work is
stressful (3)

• Theory is one thing, must work in practice, tedious (3) • Lack of education (1) • Reflex, routine (1)

• Ongoing rebuilding, difficult (1)

Question 2: Enter, in your opinion, the most important reason/reasons for applying hygiene procedures in an animal hospital.

Contagious risk/protection Antimicrobial resistance Other

• Reduce/prevent spread of infectious agents to humans and
animals (n = 38)

• Counteract spread of resistant agents (5) • Good for customer (2)

• Provide best possible care (4) • Reduce use of antimicrobials (1) • Reduce costs (1)

• Fewer complications (1) • Confidence (1)

• Prevent what cannot be seen (1) • Nice with clean working
environment (2)

• Staff security (1) • Box to tick “There is no reason” (0)
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compliance with the hand sanitising procedure was poor.
Observation data of the glove use procedure were
excluded, as the observer had interpreted the procedure
different over time.

Hospital B
Hospital B had a pre-intervention increase in purchase
figures per patient. Their data also made it possible to
calculate figures per patient-day. These two ways of calcu-
lating the data gave similar trends over time (Table 3).
Hospital B reported the highest compliance with hand

hygiene procedure (Table 4), but only post-intervention
Table 3 Purchase figures on hygiene products per patient (pe

Retrospective1

Hospital A

Months of recording 10

Hand sanitisers, ml 82

Pairs of gloves 33

Hospital B

Months of recording 8

Hand sanitisers, ml 3 (2)

Pairs of gloves/patient 7 (5)

Hospital C

Months of recording 11

Hand sanitisers, ml 3

Pairs of gloves 2
1Retrospective figures prior to the actual start of the study.
2Figures prior to an intervention, which included education of infection control pro
3Figures after the intervention.
observations were performed and comparison of pre-
and post-intervention procedures was not possible.

Hospital C
In hospital C, a non-documented procedure for glove
use (Table 1): (i) on insertion of IV catheters and (ii) in
wound treatment was the only measurable procedure
either pre- or post-intervention. After the intervention,
there was an increasing trend in glove purchase figures
(Table 3), associated with a significant increase in com-
pliance with the glove use procedure from 76 to 89%
(P = 0.015).
r patient-day) monitored at equine hospitals

Pre-intervention2 Post-intervention3

6 12

48 50

20 19

6 12

6 (4) 8 (5)

13 (8) 13 (9)

5 12

4 6

2 7

cedures.



Table 4 Rate in% (no. of observations) of pre- and post-intervention compliance with procedures in equine hospitals

Procedure Period1 Ward2 Hospital A B C

Dress code Pre S 92 (96) ND NA4

D NA4 ND NA

Post S 100 (226) 99.6 (231) 100 (35)

D 100 (92) 99.6 (255) 100 (50)

NS – – 100 (50)

Personal appearance Pre S 100 (96) ND NA

D ND ND NA

Post S 100 (226) 99.1 (231) NA

D 100 (92) 98.0 (251) NA

Hand hygiene3 Pre S 9.6 (96) ND NA

D ND ND NA

Post S ND 99.6 (231) 37 (35)

D 32 (92) 87.1 (256) 24 (50)

NS – – 22 (59)

Hand washing3 Pre S ND NA NA

D 100 (2) NA NA

Post S 100 (26) NA NA

D 100 (49) NA NA

Glove use Pre S ND ND 5

D ND ND

Post S ND 96.4 (229)

D ND 98.4 (190)
1‘Pre’ denotes pre-intervention observations, ‘Post’ post-intervention observations.
2S = stationary ward, D = day patient ward, NS = not specified.
3Hand hygiene was equal to hand washing and/or sanitising in hospitals B and C. In hospital A it was split into two procedures, hand sanitising
(in the table = hand hygiene) and hand washing.
4ND = not performed, or observation interpretation was not according to procedure, NA = not applicable, due to lack of procedure.
5Hospital C, glove use see Results, Purchase figures and observations.
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Compliance with the glove use procedure when insert-
ing IV catheters in the stationary ward had an post-
intervention increase from 57% (31/54) to 93% (39/42)
(P < 0.001). In the day ward, insertion of IV catheters was
rarely done and the data excluded. Compliance with the
procedure in wound treatment in the stationary ward in-
creased non-significantly from 92% (43/47) to 94% (44/47)
post-intervention, while in the day ward there was a non-
significant decrease, from 93% (14/15) to 73% (19/26)
post-intervention.

Discussion
The emergence of antimicrobial-resistant bacteria in ani-
mals calls for reinforced implementation of IC in veterin-
ary healthcare. To our knowledge, this is the first study in
equine hospitals to establish baseline data on current IC
programmes, monitor pre- and post-intervention compli-
ance with procedures and explore staff ’s perceptions of IC
and of the barriers to compliance. Taking part in a study
like this probably inspires further improvement of IC with
hospitals, which in itself is a positive outcome.
Documentation and traceability of procedures markedly
improved in the hospitals during the study. Dated and
revision-numbered documents signed by a member of staff
with specific responsibility seem an obvious first require-
ment in any quality assurance system. Moreover, written
information stays the same, while oral information can
change considerably over time, so a reminder seems war-
ranted for this easily implemented quality improvement.
When procedures are in order, compliance has to fol-

low. A logical start to achieving compliance is provision
of information and education about IC and allocation of
time for staff to read and learn about the procedures
[16]. Low awareness of IC procedures was stated in
some responses to our questionnaire, which indicates
that provision of information on the written procedures
needs more attention. The practice of staff signing the
documents after reading them applied in two of the hos-
pitals was an approach to check that everyone had been
informed and to aim at compliance.
The education intervention applied in this study was

another approach to improve compliance. However, only
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one of the three hospitals concerned showed a signifi-
cant increase in compliance post-intervention, regarding
their glove use procedure. This despite that 84% (38/44)
of the staff in the questionnaire stated their awareness of
IC, by responding that IC procedures reduce or prevent
the spread of animal and human infectious agents. The
hospital reporting the post-intervention increase had no
written procedures prior to our intervention, indicating
a potential for improvement and thereby a possible
impact of the education. Significant rise (21-42%), in
correctly performed hand hygiene after education in a
small animal veterinary teaching hospital has been re-
ported previously [17]. Moreover, insufficient education
has been reported as a cause of low compliance with
hand hygiene in small animal practices [18]. However,
conflicting results have been reported in another veter-
inary study, where no improvement in hand hygiene oc-
curred after an education campaign [19]. This was
indicated also by hospital A and B’s purchase figures,
which were approximately the same pre- and post-
intervention. Comparing results among the studies have
inherent setbacks, as education was not standardised,
the pre-conditions differed etc.
Hospital A, with a clear decline in the pre- and post-

intervention figures compared with retrospective pur-
chase data (Table 3), had experienced an outbreak of
MRSA a few months before the retrospective data were
collected [12], and it is likely that this outbreak was a
stronger trigger for revising and improving IC than our
intervention. The differences in response after the inter-
vention in this study signify a central element in IC,
namely implementation processes. Identifying reasons
for hospital A’s declining purchases, and thereby sus-
pected declining compliance some time after the out-
break, as well as triggers for increased compliance would
be useful in developing tools for efficient implementa-
tion and continuous compliance. The observed discrep-
ancy in compliance with different procedures, e.g. low
compliance with hand hygiene and excellent compliance
with dress code and personal appearance also point at
mixed success of implementation. Compliance with
hand hygiene procedures seems similarly low in other
veterinary hospitals, according to the few studies found.
Three studies, performed in small animal hospitals, re-
ported between 21 and 42% compliance [17-19]. A hu-
man healthcare review of 96 published studies on the
subject reported a median hand hygiene compliance rate
of 40% and shows that compliance with hand hygiene
procedures is low even there [20]. The common poor
compliance with hand hygiene enhances the importance
of strong efforts to succeed with implementation.
To obtain more information on hand hygiene compli-

ance, hand washing (soap + water) and hand sanitising
(alcohol rub) were observed as two separate procedures
in one hospital. A difference was observed, with absolute
compliance with hand washing and poor compliance
with hand sanitising. According to the procedures, hand
washing was required in cases of visibly dirty hands and
had to be followed by use of hand sanitiser. A plausible
explanation for the discrepancy could be that hand
washing was habitual, as handling of horses causes dirty
hands, whereas use of hand sanitiser was a more recent
practice and presumably had lower awareness. Incor-
rectly performed hand hygiene procedures could also be
a reason for the low compliance figures, as the definition
of non-compliance we used included ‘not performed at
all’ and ‘incorrectly performed’. Thus, observation proto-
cols should make a distinction between the two. Know-
ledge of differences between these would be helpful in
devising training strategies.
The strong compliance with dress code and personal ap-

pearance was interesting, as successful implementation
also provides knowledge. As non-compliance is visible to
all, it is likely that the staff felt forced to comply. Further-
more, this once-daily habitual procedure presumably re-
quired less effort of memory or action than the hand
hygiene procedure.
The most commonly cited barrier to compliance in

the questionnaire was practical reasons, e.g. insufficient
supply of hand sanitiser or lack of accessible places to
wash equipment. A previous study of 18 small animal
hospitals found that hand soap was more available (85%)
than alcohol-based hand sanitiser (12%) [18]. Lack of
readily available hand rub has been correlated to lower
compliance also in human hospitals [21,22]. Knowledge
and understanding of barriers to compliance with IC
procedures are an important element in the implementa-
tion process. The questionnaire we used was a straight-
forward tool for identifying barriers to compliance and
most causes expressed in the responses, such as unavail-
ability and unsatisfactory supply of cleaning products,
could be easily remedied by managers interested in im-
proving IC compliance. Questionnaires could be re-
peated to monitor improvements and failures and obtain
new information on barriers.
Monitoring of compliance includes mainly hand hygiene

and has been measured for some time within human
medicine. Three different methods are used: (i) observa-
tion of compliance, (ii) measurement of hand sanitiser
(purchase or usage) and (iii) self-assessment [23-26]. Sur-
veillance provides information on a programme’s function,
but prior to this study the participants did not monitor
compliance with procedures, nor did they actively monitor
such as occurrence of nosocomial infections. Undetected
weaknesses could result in misplaced trust in the IC,
meaning a risk to patients and a waste of money in case of
ineffective procedures. Therefore, when planning IC pro-
grammes, surveillance should be a part of the process
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[10,11,26,27]. The concurrent increase in objective (pur-
chase) and subjective (observations) figures in hospital C
strengthened the credibility of both sets of data as mea-
sures of compliance with glove use procedures in equine
hospitals. In human healthcare, associations between ob-
servations of hand hygiene and purchase quantities of
sanitisers have been found in 10 of 13 clinics [24].
Recording data on purchase figures and patient num-

bers was perceived to be uncomplicated and straightfor-
ward by the hospitals in this study and thereby appealing
as a tool for long-term monitoring of trends. The actual
figures would most likely not be subject to bias, but con-
verting to purchase per patient raises the possibility for
bias, as the time patients spend in hospital differs. How-
ever, the comparison of data on purchases per patient and
purchases per patient-day in this study, showed similar
trends for the two. This suggests that continuous monitor-
ing of purchases per patient could be of value for intra-
hospital trend analyses, but this finding should be verified
by more data. Other bias factors to consider are the num-
ber of employees, purchasing routine (buying monthly,
quarterly etc.) and whether sanitisers are used for other
than the intended purpose. In a stable group of employees,
the influence of these bias sources would be negligible
over time and by linking inventory figures on storage to
purchase data, more reliable running figures could be ob-
tained. Incorrect use could be controlled by detailed ob-
servations. Purchase data could be converted to a rough
estimate of number of hand sanitising occasions in a set-
ting, if the precise amount of sanitiser used per occasion
is defined, but it was not made in this study. A more exact
and comprehensive, but costly, method is electronic
counting device inside dispensers, with data uploaded to a
computer for direct feedback [23,26]. This method also
provides frequency rates for hand hygiene events.
Observation deserves its role in surveillance of compli-

ance, because in addition to compliance rates it provides
detailed information on the accuracy of the procedures
performed. However, as observations were perceived as la-
borious a fair recommendation in equine hospitals would
be to use purchase figures for longitudinal trends and
apply point observation to monitor the accuracy of the
procedures performed. Anecdotal evidence indicated that
fewer observations were conducted during workload
peaks, as the observer had to deal with ordinary tasks. A
decreased number of observations during peaks could
have biased the compliance figures, as high workload was
a cause of reduced compliance according to the question-
naire. Nakamura et al. [18] also reported staff being too
busy as a reason for less frequent hand washing and corre-
lations between high work load activity and lower compli-
ance rates have been reported in human healthcare too
[21,22]. To collect as correct data as possible, observations
should be performed in different situations.
The exactness of observations is dependent on observer
skills [24,28]. To increase the objectivity of observations in
human healthcare, use of trained, validated observers is
considered the ‘gold standard’ in monitoring of hand hy-
giene accuracy and compliance [27]. However, a side-
effect of this is the so-called Hawthorne effect, whereby
behaviour is altered during observation if recognisable ob-
servers are used [25]. Therefore, we chose members of
staff and provided them with brief training in the task.
This solution might have caused another biases, e.g. that
observers employed by the hospital at which the observa-
tions were performed unwittingly interpreted compliance
permissively. Nevertheless, this has probably a minor
influence on trends, provided that observations are inter-
preted in the same way over time.
In Sweden, a new regulation which came into force in

April 2014 (SJVFS 2013:14) requires settings working
with veterinary healthcare to have hygiene procedures in
place. The regulation is aimed at preventing the spread
of zoonoses, but also other infectious agents within animal
healthcare. A national consensus statement or guidelines
on minimum IC requirements would help hospitals or
clinics plan their IC according to the upcoming regulation.
The procedures currently used in veterinary IC have
mainly been transferred from human medicine and for
some procedures there is little scientific evidence of them
being effective in equine medicine. Evidence-based prac-
tice would of course be ideal and the topic is wide open
for research. There are species-dependent considerations;
hence procedures formulated would have to be tested for
efficacy [10]. Experts gathered at the third Havemeyer
workshop on IC in equine populations agreed that surveil-
lance, education and training are important tasks for IC in
veterinary medicine [11].
Conclusions
This study revealed some easily attainable improvements
in IC worth considering for equine hospitals in Sweden:
(i) formulating of traceable documented IC procedures,
(ii) information and training of staff, especially hand
hygiene and (iii) dialogue and involvement of staff in re-
moving barriers to compliance. Furthermore, evaluation
of the IC programme, as surveillance of compliance and
monitoring of nosocomial infections was missing. For lon-
gitudinally monitoring of intra-hospital trends of compli-
ance rates, purchases per patient seemed to suit the
equine clinics best in daily work, and preferably comple-
mented by direct observations.
Lack of association between education and measured

compliance suggests various triggers of differing strength
for compliance. Strong triggers must be identified in order
to obtain long-term compliance, but is less studied within
veterinary medicine, and in need of more research.
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