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A B S T R A C T

The primary purpose of meat inspection is to ensure safe meat for human consumption. Moreover, meat in-
spection has become a key control point for animal welfare and a data collection point for baseline monitoring of
the food chain, animal diseases, and meat quality. The rapid increase in herd size has increased the workload of
farmers, slaughterhouses and meat inspectors. New, more cost-efficient ways of working are needed, and one
option is revising the distribution of tasks during post mortem inspections. Therefore, the aim of this study was to
compare the results of carcass assessments done by official auxiliaries (OA) to those done by official veter-
inarians (OV) during post mortem inspection of detained, slaughtered pigs. The comparison between OA and OV
judgments focused on the full condemnation, local condemnation and approval of pig carcasses that were de-
tained by the OA in the initial screening.

The key findings were (a) a limited agreement between OVs and OAs; (b) a large intra-class variation among
both OVs and OAs as groups; and (c) that the differences between OVs and OAs only affected the minor number
of pig carcasses that were detained during the study period.

The specific agreement between OAs and OVs was highest for total condemnation (68%), lowest for local
condemnation (52%) and close to overall agreement for carcass approval (60%). While both the overall
agreement and the agreement beyond chance were fair between groups, there was a large variation among OA-
OV pairs. For example, four pairs had their pairwise kappa estimates not significantly different from zero.

1. Introduction

Connections between diseases in animals and public health can be
traced to writings by Hippocrates (Buncic, 2006). During the Medieval
ages, meat inspection in one form or another was introduced in France,
England and Germany. Meat inspection was a requirement by law as
early as 1706 in New France (Canada), highlighting the collaboration
between farmers, butchers, and the authorities (Brandly, Migaki,
Taylor, & Miller, 1966). Still today, meat inspection is carried out ac-
cording to the technical standards and procedures developed 150 years
ago by von Ostertag (1899). Over the years, the purpose of meat in-
spection has remained the same: to ensure safe meat for human con-
sumption. It has now also become a key control point for animal wel-
fare and a data collection point for monitoring the food chain, animal
diseases and meat quality (EFSA, 2011a).

Although the objective of meat inspection has remained the same
over time, the list of the main hazards has changed (Buncic, 2006).

Novel ways of managing and handling animals at the farm, during
transport and lairage, as well as at slaughter have introduced new risks.
The major biological threats to public health currently identified by the
European Food Safety Authority (EFSA) for cattle and pigs are food-
borne pathogens such as Campylobacter, Salmonella or pathogenic E. coli
strains, and parasites such as Toxoplasma and Trichinella. Chemical
hazards are also included, and mainly fall into three areas: the residues
of veterinary drugs (such as antibacterial substances or sedatives), un-
authorized or prohibited anabolic substances (such as growth hormones
or meat quality enhancers) and other chemical contaminants (EFSA,
2011b). Meat inspection practices in many countries involve sensory
checks including sight, touch and incision to detect the presence of
gross lesions, bruises or broken bones. However, these are not always
suitable methods for detecting the current food safety threats. Ad-
ditionally, the rapid increase in the average herd size has had con-
sequences for the workload of farmers, slaughterhouses and meat in-
spectors. As a result of these changes, new techniques in meat

https://doi.org/10.1016/j.foodcont.2019.03.010
Received 22 January 2019; Received in revised form 2 March 2019; Accepted 10 March 2019

Abbreviations: OV, Official veterinarian; OA, Official auxiliary; EFSA, European Food Safety Authority
∗ Corresponding author. 751 89, Uppsala, Sweden.
E-mail address: arianna.comin@sva.se (A. Comin).

Food Control 102 (2019) 166–172

Available online 13 March 2019
0956-7135/ © 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).

T

http://www.sciencedirect.com/science/journal/09567135
https://www.elsevier.com/locate/foodcont
https://doi.org/10.1016/j.foodcont.2019.03.010
https://doi.org/10.1016/j.foodcont.2019.03.010
mailto:arianna.comin@sva.se
https://doi.org/10.1016/j.foodcont.2019.03.010
http://crossmark.crossref.org/dialog/?doi=10.1016/j.foodcont.2019.03.010&domain=pdf


inspection must be adopted and more efficient ways of working are
needed.

The European Union (EU) legislation (Regulation 882/2004) spe-
cifies the minimum fees that the slaughterhouse owners are obliged to
pay for the costs of meat inspection. The inspection fee covers the costs
of official meat inspection (e.g. personnel for ante and post-mortem in-
spections, audits, sampling, analyses, control of animal welfare,
training of personnel) as well as overhead and reporting related to the
number of slaughtered animals, species, line speed and number of
slaughter lines. This fee is perceived as excessive and a competitive
disadvantage for the Swedish meat industry compared to other coun-
tries in the EU. Hence, there is an ongoing search for more cost-effective
systems and ways to reduce the costs of meat inspection without in-
creasing risks to food safety.

Meat inspection in Sweden, including both live animal ante mortem
inspections and examination of carcasses post mortem, is the responsi-
bility of official veterinarians (OV) who are appointed by the competent
authority (National Food Agency). For certain tasks of the post mortem
inspection, such as indicating suspect carcasses, the OV is assisted by an
official auxiliary (OA). An OA typically has extensive practical experi-
ence in the slaughterhouse and has received one year of theoretical and
practical training. While current legislation permits some flexibility in
official meat inspection, the tasks of the OA are limited to the domain of
post mortem inspections. Broadening the tasks performed by OAs could
help reduce the costs of meat inspection as OAs are less expensive to
employ than OVs. Widening the range of tasks performed by OAs would
also grant OVs more time to deepen their engagement in other critical
areas where their skills are crucial and the impact on food safety is
larger, such as animal welfare and auditing of slaughterhouse hygiene.

New legislation, updating current EU Regulations 853/2004 and
854/2004, will enter into force in 2019. It will enable more flexibility
in the distribution of tasks between OVs and OAs, and will allow the OA
to assist the OV in new ways during official controls, such for instance
performing parts of ante- and post-mortem inspections under the virtual
supervision of OVs through digital techniques. Additionally, in 2015,
the Swedish competent authority – the National Food Agency – decided
to pursue a strategy of evidence-based improvements of the food con-
trol including meat inspection. This revised legislation enhances the
opportunity to conduct pilot trials that explore novel options in meat
inspection. OAs could, for example, check animals during ante mortem
inspections, or inspect the carcasses post mortem. In the latter case,
however, the OA must be supervised and closely followed up by an OV,
as is currently the case. In the special case of emergency slaughter
outside the slaughterhouse, it is the OV who must personally carry out
both ante and post mortem inspections. Furthermore, the competent
authority is obliged to ensure at least one OV is present in the slaugh-
terhouse during slaughter and throughout both ante mortem and post
mortem inspections. There might be derogations from this rule e.g., if
during post mortem inspection carcasses with abnormalities are put
aside by an OA and then subsequently inspected by OV.

One question of particular interest was whether, after appropriate
education, OAs were capable of autonomously carrying out the task of
approving or condemning carcasses for human consumption. Therefore,
the aim of this study was to compare the results of carcass assessments
done by OAs to those done by OVs during the post mortem inspection of
detained, slaughtered pigs. The comparison focused on the full con-
demnation, local condemnation and approval of pig carcasses.

2. Material and methods

2.1. Study design

The project was conducted at two mid-to large-scale Swedish
slaughterhouses, based in Skövde and Skara, between September 2014
and December 2015. The study slaughterhouses were selected based on
volume of slaughter and geographical accessibility. Both slaughtered

around 20 000 pigs per month. The historical frequencies of carcass
detention and condemnation in the two slaughterhouses are around two
and one per 1000 pig carcasses, respectively.

The study involved both OVs and OAs and was conducted in a
double-blind setting, during normal working hours. Among meat in-
spectors working at the slaughterhouses, three OAs and three OVs were
selected based on having at least three years’ experience as inspectors
and willingness to participate.

The study included all detained pig carcasses, including by-pro-
ducts, during the study period. Whenever a carcass was detained, the
OA and OV on duty that day were asked to independently assess the
carcass and give one of the following three judgements based on their
findings at meat inspection: (i) admitted for human consumption, (ii)
local condemnation, and (iii) total condemnation. In all cases, the OV's
judgment was the legally binding one.

2.2. Training of OVs and OAs

The training and guidance were the same for all OAs and OVs
participating in the study. They were trained by a senior OV with ex-
perience in inter-calibration of meat inspection in order to standardize
the information given to all meat inspectors participating in the project.
The participants went through three weeks of training which was based
on internal inspection instructions and guidelines from the National
Food Agency and the textbook written by E. Jensen (2008) as reference
literature. After completing the course syllabus, the participants in-
dependently assessed carcasses without further mutual communication.

2.3. Statistical analyses

Descriptive statistics of the number of meat inspections performed
by each OV and OA as well as the frequency of specific carcass judge-
ment (i.e., totally condemned, locally condemned or approved for
consumption) were produced as part of the exploratory analysis.

Cohen's Kappa statistics and the generalized McNemar's Chi-squared
test (i.e., extended to a 3×3 contingency table) were calculated to
assess the inter-group reliability (OV vs. OA). The former estimates the
proportion of agreement beyond chance, while the latter allows testing
of the marginal homogeneity (i.e. whether the overall number of jud-
gement categories is similar between OVs and OAs). In addition, the
previous metrics were complemented with the calculation of the pro-
portions of specific agreement i.e., specific for each category of carcass
judgement: admitted for consumption, local condemnation and total
condemnation (Cicchetti & Feinstein, 1990).

As the exploratory analysis revealed an unexpectedly high varia-
bility in carcass judgment within the two groups of inspectors, further
investigations of such finding were performed. First, the Cohen's Kappa
and overall agreement were estimated for each of the nine OV-OA pairs
(Table 1) and compared with the between-group agreement to identify
potential outliers. The probability of each inspector giving a certain
carcass judgment was then estimated using multinomial logistic re-
gression, where the three-level carcass judgment was the outcome and
the meat inspector was the explanatory variable. Two different models

Table 1
Number of carcasses inspected by each meat inspector – official veterinarian
(OV) and official auxiliary (OA) – involved in the study.

Official Auxiliaries Official Veterinarians Total

OV1 OV2 OV3

OA1 20 31 8 59 (29%)
OA2 20 42 8 70 (35%)
OA3 16 40 16 72 (36%)

Total 56 (28%) 113 (56%) 32 (16%) 201 (100%)
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were fitted separately for the two groups of inspectors (OV and OA).

3. Results

Data on 353 detained and inspected pig carcasses were initially
collected. Of these, 152 were excluded from the study because the
evaluation of either the OV or OA was missing. The final dataset con-
sisted of 201 carcasses inspected both by an OV and an OA.

The number of carcasses inspected by each meat inspector (both OV
and OA) is reported in Table 1. While the three OAs inspected roughly
the same number of carcasses (p-value for chi-square test < 0.01), OV2
was overrepresented in the OV group, having inspected more than half
of the carcasses.

The number and proportion of detained carcasses that were con-
demned, locally condemned and approved by each meat inspector in-
volved in the study are reported in Table 2, while the cross-tabulation
of carcass judgments given by OV vs. OA is given in Fig. 1.

The pairwise agreement on total condemnation was rather homo-
geneous (as shown by the scattered dots in the top left panel of Fig. 1),
meaning that all nine pairs of inspectors agreed to the same extent on
total condemnation. The specific agreement on local condemnation
(Fig. 1, middle central panel) was homogeneous for OV1 and OV2 vs.

OA1 and OA2. On the other hand, OV3 only agreed with OA2 (but to a
lesser extent than the other OVs), while OA3 never agreed with the OVs
on local condemnation. Interestingly, the specific agreement on ap-
proval for consumption (Fig. 1, bottom right panel) was mainly influ-
enced by the judgement given by OV2.

The pairwise disagreement turned out to be very complex. First of
all, OV2 totally influenced the extent of disagreement between carcass
approval by OVs and total condemnation by OAs (Fig. 1, top right
panel) and carcass approval by OVs and local condemnation by OAs
(Fig. 1, middle right panel). In contrast, the disagreement between local
condemnation by OVs and carcass approval by OAs (Fig. 1, bottom
central panel) was mainly influenced by OV1 and represented the lar-
gest extent of disagreement. On the contrary, the disagreement between
total condemnation by OVs and local condemnation by OAs (Fig. 1,
middle left panel) was negligible.

When grouping together the OVs at one side and the OAs at the
other side, the proportion of overall agreement between the two groups
was 59.2% [95%CI: 52.1–66.1%].

Cohen's kappa coefficient, κ, was significantly different from zero,
indicating that the agreement between OV and OA groups was not due
to chance only. The proportion of agreement beyond chance (κ) was
estimated to be 36.6% [95%CI: 26.0–47.1%], which is considered to be

Table 2
Number and percentage of carcasses that were condemned or approved by each inspector.

Total condemnation Local condemnation Approved for consumption Total

Official Veterinarians OV1 12 (21%) 42 (75%) 2 (4%) 56 (100%)
OV2 16 (14%) 21 (19%) 76 (67%) 113 (100%)
OV3 15 (47%) 9 (28%) 8 (25%) 32 (100%)

Official Auxiliaries OA1 11 (19%) 18 (31%) 30 (51%) 59 (100%)
OA2 20 (29%) 35 (50%) 15 (21%) 70 (100%)
OA3 18 (25%) 2 (3%) 52 (72%) 72 (100%)

Fig. 1. Cross-tabulation of carcass judgements
given by OV vs. OA. The numbers at the top left
corner of each panel represent the total number of
observations for that combination. E.g., 31 carcasses
were totally condemned by both OV and OA. Shaded
panels along the main diagonal show overall specific
agreement, i.e. when OVs and OAs gave the same
carcass judgement (e.g. approved for consumption).
Unshaded panels show overall disagreement, i.e.
when OVs gave one specific carcass judgement (e.g.
approved for consumption) while OAs gave another
judgment for the same carcasses (e.g. local con-
demnation).
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a fair agreement (McHugh, 2012). McNemar's Chi-squared test had a p-
value of 0.133, failing to reject the null hypothesis that the marginal
frequencies are equal in OV and OA judgements (e.g. the proportion of
total condemnations judged by OV group is not different from the
proportion of total condemnations judged by OA group). This means
that there is insufficient evidence to exclude disagreement between the
two groups of inspectors. The proportion of specific agreement for each
of the three possible carcass judgements are reported in Table 3. It
represents the conditional probability for OA judging the carcass in one
way (e.g. approved for consumption) given that the OV judged it in the
same way.

Specific agreement was highest for total condemnation (68%),
lowest for local condemnation (52%) and close to overall agreement for
carcass approval (60%).

While both the overall agreement and the agreement beyond chance
were fair between groups, there was a large variation among OV-OA
pairs, as shown in Figs. 2 and 3. Most of the pairs had their pairwise
overall agreement in line with the overall agreement between inspector
groups, but two pairs agreed significantly more (pair OV2-OA3) or less
(pair OV1-OA3) than the average (Fig. 2). When looking at agreement
beyond chance, four pairs (OV1-OA3, OV2-OA3, OV3-OA1 and OV3-
OA3) had their pairwise kappa estimate not significantly different from
zero (as the confidence intervals for κ estimates did include zero),
which means that the extent of their agreement is the same as random
(Fig. 3).

An important and unexpected finding was the indication of a large
intra-class variation amongst OVs and OAs (Fig. 4) illustrating the
generic problem of subjective evaluations of macroscopic findings.
During the more than one-year period, it is reasonable to assume that
each inspector would inspect the same proportion of carcasses that are
either fit or unfit for consumption. If that is the case, then the estimated
probability of a specific carcass judgement during the whole period
should not differ between inspectors. Looking at the group of OVs, this
happens to some extent for total condemnation, despite the fact that
there is no perfect overlap between all three OVs (Fig. 4, left panel).
However, for local condemnation (Fig. 4, central panel) and carcass
approval (Fig. 4, right panel) there was a stronger indication that the
OV group was rather heterogeneous in the judgment. OAs had a similar

pattern showing the same probability of total condemnation but quite
heterogeneous probability of local condemnation and carcass approval
(data not shown).

4. Discussion

4.1. Main findings

The key results from the evaluation of post mortem examination of
detained pig carcasses were (a) the limited agreement between OVs and
OAs (Table 3); (b) the large intra class variation amongst both OVs and
OAs (Figs. 2–4) and (c) that the differences between OVs and OAs af-
fected only a very small number of pigs slaughtered during the period.

With regard to decisions on carcass fitness for consumption, the
proportion of agreement beyond chance between OVs and OAs in this
study was 37%, while the overall agreement was 59% (Table 3). This
means that OAs and OVs did not always reach the same conclusions.
Furthermore, it could be an overestimation of the true agreement since
the reasons for local condemnation were not recorded. For example, the
local condemnation of a pig due to tail lesions or respiratory findings
are different but were considered equal in terms of carcass judgment in
this study (i.e. both were classified as local condemnation). However,
the greatest specific overall agreement was in total condemnation
(68%) (Table 3). If looking at the individual agreement between the
pairs of OVs and OAs, the κ values (i.e., agreement beyond chance)
varied between 0.08 and 0.57 (Fig. 3) where 1 is perfect agreement.
One explanation for this finding could be the large intra class variation
amongst both groups.

4.2. Interpretation and implications

Based on the results, it appears that there is not enough evidence to
support the replacement of OVs with OAs as decision-makers for fitness
for consumption during the post-mortem inspection of initially-detained
pig carcasses. However, there are a couple of aspects of the study design
that should be considered when interpreting the outcomes of this study.
One concern was that the study design was not balanced. OV2 inspected
more than half of the carcasses and was therefore overrepresented
among OVs. Furthermore, there was a large within-group variation in
the judgements. For example, OV1 approved only 4% of the inspected
carcasses while OV2 approved 67% of the inspected carcasses (Table 2).
Such findings may reflect a complex reality affected by two hidden
factors with implications for the future design of similar studies. The
first factor is the actual status of the carcass (e.g., it might be that OV1
viewed mostly unfit carcasses) and the second factor is the personal
attitude of the inspector (e.g., it might be that OV1 is generally stricter
than the others). Unfortunately, both effects could not be accounted for

Table 3
Proportion and 95% confidence interval of specific agreement of carcass jud-
gements.

Carcass judgement Proportion of specific agreement 95%CI

Total condemnation 68.1% [57.5–77.5%]
Local condemnation 52.0% [42.9–60.9%]
Approved for consumption 60.1% [52.6–67.2%]

Fig. 2. Pairwise overall agreement. Dots with
error bars represent the overall agreement with 95%
confidence interval for each pair. The blue dashed
line represents the mean overall agreement between
the OV group and the OA group. The shaded area
shows the 95% confidence interval of such estimate.
The numbers in brackets report the total number of
observations for each pair.
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in the analysis of the present study because each carcass was evaluated
by only one OV and one OA. This highlights a couple of re-
commendations for future similar studies: (a) an equal number of car-
casses should be inspected by each OV and OA to ensure a balanced
study design, and (b) several OVs and OAs should inspect the same
carcasses to reduce the variability due to the inspection of different
carcasses.

Regardless of whether a shift of responsibility is implemented or
not, more studies examining inter-veterinarian agreement will be re-
quired in the future. The limited agreement between inspectors un-
covered here may lead to decreased public and food business trust in
the competent authority in the future. Therefore, it is important for the
competent authority to proceed with steps in the right direction. Studies
examining agreement between OAs and OVs must also focus on the
inter-group variabilities. If future studies also find large variations,
difficulties with export might arise, even before a shift is implemented.
Furthermore, stakeholders pay for the results of meat inspection and
this data is required to be collected from slaughterhouses. Current data
suggests that inter-veterinarian decision-making is uncalibrated,
meaning the data received may not be fully trustworthy. This may lead
to reduced trust from stakeholders, hence calibration needs to occur.
Also, if animals are misdiagnosed by the competent authority, then
programs aimed at addressing animal health and welfare may be im-
paired, as they are to a large extent guided by data from the competent

authority.
Inconsistency or variability of food controls appears to be a generic

problem all along the food chain, not only in post mortem inspection in
slaughterhouses. This creates uncertainties for food business operators.
Devitt et al. (2016) found that, for Irish pig producers, the main chal-
lenges for pig meat inspection were linked to poor communications,
problems of consistency at meat inspection and food business operators’
distrust. Kettunen, Lunden, Läikkö-Roto, and Nevas (2017) noted that,
in Finland, a large portion of the food business operators in meat, fish or
dairy processing considered the food controls non-uniform. Moreover,
nearly one in four food business operators considered the controls ar-
bitrary. Similar findings were made in the Netherlands (Mascini & Wijk,
2009). On the other hand, efficiently working official food controls
were considered critical for the food safety and economic prospects of
the food business operators according to Kettunen et al. (2017). The
issue of variability among assessments in meat inspection and search for
solutions thereof, is a challenge for veterinary public health. For ex-
ample, an Austrian study about the variation in meat inspection of
slaughtered pigs found that especially meat inspection findings of blood
aspiration, scalding water in lungs, skin lesions and hepatitis were in-
sufficiently standardized (Schleicher et al., 2013). One solution sug-
gested by Steinmann, Blaha, and Meemken (2014) was a simplified and
standardized evaluation scheme for lung lesions coupled with sys-
tematic training of meat inspectors that could improve the inter-rater

Fig. 3. Pairwise agreement beyond chance
(Cohen's Kappa). Dots with error bars represent the
κ value with 95% confidence interval for each pair.
Estimates not significantly different from zero are
marked in grey. The red dashed line represents the κ
value between the OV group and the OA group. The
shaded area shows the 95% confidence interval of
such estimate. The numbers in brackets represent the
total number of observations for each pair.

Fig. 4. Probability of specific judgment by OV from multinomial logistic regression. Points with error bars represent the probability and its 95% confidence
interval of specific judgment for each OV.
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agreement and thereby the reliability of meat inspection. Furthermore,
Luukkanen, Nevas, Fredriksson-Ahomaa, and Lundén (2018) suggested
that the internal audits and systematic follow up of these audits would
improve the uniformity of the controls in slaughterhouse. Hence, the
efforts to reduce variability of assessments amongst and between OVs
and OAs should include regular internal audits, standardized evaluation
schemes for meat inspection findings, systematic training of OV and
OA, continuing follow-up of frequent inter-calibration exercises, as well
as cross inspections. Another possibility could be a greater use of arti-
ficial intelligence and expert systems for helping officials, thereby en-
suring consistent meat inspection.

In addition to limited agreement, the finding of large variations
amongst OAs and OVs in this study appears to be a general problem. In
a UK study comparing inspections carried out by meat hygiene in-
spectors and official veterinarians with inspections by independent in-
dustry-contracted veterinarians intended to give feedback to pig
farmers (British Pig Health Scheme), one key finding was that the
Cohen's kappa values were high for frequent diagnoses but limited for
rare diagnoses. (Correia-Gomes et al., 2016). For example, the kappa
values ranged from 0.47 to 0.68 for pleuritis and pneumonia while
those for abscesses in the lungs ranged from 0.14 to 0.16.

Even when the same person looks at the same pigs using different
inspection procedures, the kappa values do not indicate full agreement.
About that, Enøe, Christensen, Andersen, and Willeberg (2003) noted
that agreement was not perfect (kappa=0.8) between standard versus
extended post mortem meat inspection procedures carried out by the
same rater for the respiratory diagnosis chronic pleurisy on 728 pigs.
Therefore, they concluded that double classifications studies were
needed to ensure that any changes in diagnostic performance in meat
inspection can be detected. We believe this illustrates that the chal-
lenges of subjective judgments are generic. For instance, Visser et al.
(2017) found that, even when two specialized reviewers examined
human endometrial cancers, agreement was not perfect. Hence, mea-
sures to reduce variability and improve agreement, irrespective of
whom is inspecting, should be considered, such as inter-calibrations,
more training, and perhaps greater use of artificial intelligence for de-
cision-making.

The need to evaluate diagnostic performance is important if using
post mortem meat inspection data for monitoring and surveillance pur-
poses. Furthermore, the need for evaluation of possible impacts on food
safety and diagnostic performance is critical when considering changes
in procedures for meat inspection and changes in the personnel tasked
to carry it out. As noted by Stärk et al. (2014) there is a lack of studies
founded on scientific evidence when assessing strengths and weak-
nesses of meat inspection as a surveillance tool. Furthermore, it was
concluded that meat inspection is a syndromic surveillance focusing on
the presence of clinical or pathological signs in the animals. Regarding
these conditions, a change to visual inspection procedures would not be
expected to lower the efficacy of surveillance based on meat inspection.

A study similar to ours focusing on poultry meat inspections was
conducted by the quality assurance consultants DNV (Det Norske
Veritas) (DNV, 2011). That study compared the results of post mortem
poultry meat inspections carried out by plant inspection assistants with
those carried out by poultry meat inspectors in the UK. The assistants
were employed by the industry (food business operators) while the
inspectors where employed by the food control authority and, in both
cases, they were under supervision by official veterinarians. DNV
(2011) concluded that there were no significant differences between
assistants and inspectors in terms of post mortem inspection outcomes. It
was considered advisable that both had access to veterinary supervision
and support during the inspection. The poultry food business operators
preferred to have a poultry veterinarian present in the slaughterhouse
during slaughter to comply with customer quality specifications. Fur-
thermore, the review noted large variations in inspection results within
groups between slaughterhouses inspected by plant inspection assis-
tants and those inspected by poultry meat inspectors.

4.3. Context of the findings

Comparisons were made of 201 pig carcasses from a risk population
of detained carcasses, consisting of less than 0.1% of the total popula-
tion of pigs (353/405809) that were slaughtered during the same
period. Thus, the 99.9% of pigs that pass the initial inspection (i.e. non-
detailed carcasses) would not be influenced by the findings in this
study, as the task of carcass detention was not being assessed. This
means that the consumer safety implications of this study are limited
and that, regardless of whether it is OVs or OAs that are doing the post
mortem assessment of carcasses, it would not have great impact on food
safety compared to the current situation, while the economic impact on
farmers and slaughterhouses could be of concern. Moreover, because
the main risks presented to the consumers from pork are micro-
biological, including Yersinia, Salmonella, Toxoplasma and Trichinella
(EFSA, 2011a), a change of post mortem inspections from OV to OA
would not have any impact on these risks. However, these conclusions
are conditional on the epidemiological situation in Sweden (SVA,
2017), as consumer hazards detectable by post mortem inspection are
currently very rare in this country.

Nevertheless, for other tasks such as syndromic surveillance and
monitoring of animal health and welfare, the switch from OV to OA in
meat inspections could bias the results, so that their interpretation over
time must be conducted very carefully. The agreement beyond chance
was limited, as shown by the kappa values between OV and OA (Fig. 3);
this could be an argument against switching from OV to OA for post
mortem inspections. However, we would argue that reducing the in-
dividual variation amongst OV and OA, should be the first priority.

Sweden is geographically long with small, medium and large-scale
slaughterhouses distributed all over the country. If a carcass in Sweden
is condemned, an OV must be present at the site, meaning some OVs are
forced to travel hundreds of kilometers to condemn one or two car-
casses at small-scale slaughterhouses located in remote areas. As dis-
cussed, the EU legislation restricts the OA in tasks such as ante and post
mortem inspections. However, as suggested by Luukkanen et al. (2018),
OAs can be fully capable of performing such tasks, provided that (a)
they are given adequate training, (b) a standardized approach to meat
inspection is implemented and followed-up, and (c) they are supervised
and guided by OV on a regular basis. In addition, it is important to note
that various EU countries have different interpretations of the EU leg-
islation, hence, moderate differences in the responsibilities of OAs and
OVs between countries do exist based on national interpretations of the
legislation. There is however the question of how much responsibility
can be delegated without infringing on the legislation, which is why
studies like this one are important. The aim of this study was not to
show that Sweden is prepared to make the shift immediately but instead
to highlight whether there is the possibility to do so in the future and
what prerequisites will be necessary. As previously mentioned, in an
ideal scenario the shift in responsibility should gradual. This would
allow problems arising from the new task delegation to be pinpointed
and addressed by the supervising veterinarian.

5. Conclusions

To conclude, both OVs and OAs make important food safety and
public health contributions. For the 0.1% of pigs that are detained for
further inspection, the agreement was limited. Moreover, the intra-class
variation amongst OVs and OAs was considerable, pointing to a general
issue with subjective judgement classification.
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