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Abstract Although food premises are regularly inspected, little infor-
mation is availahle on the effect of inspections on compli-

ance records, particularly with respect to the impact of the frequency of inspection on
compliance. The following presents the outcome of a study designed to assess the impact
of increased inspection frequency on compliance measures in Hamilton, Ontario, in the
ahsence of any other changes to food handler/safety programs or legislation. High-risk
food inspection premises were randomly assigned three, four, or five inspections per year.
Results indicate that no statistical difference existed in outcome measures hased on fre-
quency of inspection. When premises were grouped hased on Ée average time hetween in-
spections, premises with greater time hetween inspections scored hetter compliance mea-
sures relative to premises that were inspected more frequently. The study was also unique
for the level of consultation and collahoration sought from the puhlic health inspectors
(PHIs) assigned to the Food Safety Program. Their knowledge and experience with respect
to the critical variahles associated wiÉ compliance were a complementary component to
the literature review conducted hy the research team.

Introduction
Foodborne illness is a major cause of mor-
bidity and mortality. Health Canada and the
Public Health Agency of Canada estimate
that as many as 13 million Canadians suf-
fer from foodborne illness each year (Health
Canada, 2007). Corresponding costs associ-
ated with this illness range between 12 and
14 billion (Canadian) dollars (Canadian
Partnership for Consumer Food Safety Edu-
cation, 2007). Strategies to control or reduce
foodborne illness in Canada and the U.S.
consist of regulatory requirements for the
food industry combined with some level of
consumer education.

At the municipal level, regulatory activi-
ties are aimed largely at retail food premises
(restaurants, food stores, etc.). Traditionally,
these activities have focused on the routine
inspection of premises to monitor and en-
force compliance with applicable legislation.
Many authorities, however, have begun to
question the effectiveness of routine inspec-
tions versus other potential strategies such as
food handler education and public disclosure
of inspection findings.

Hamilton Public Health Services (PHS)
began exploring this issue, and particularly
the effectiveness of routine inspections, in
2005. In Ontario, food premises are as-

signed either "high," "medium," or "low"
risk status based on Hazard Analysis Criti-
cal Control Point (HACCP) criteria, an in-
ternationally recognized food safety system
that involves the identification and control
of points in food production where critical
problems can occur. High-risk premises
are defined as those that serve perishable
foods (which therefore support the growth
of foodborne pathogens) that involve mul-
tiple preparation steps or cater primarily
to groups at risk for serious foodborne ill-
ness, including full service restaurants and
long-term-care facility kitchens. Medium-
risk premises are defined as those that also
serve perishable foods but with minimal
preparation steps and that cater primarily
to a general clientele, including fast-food
outlets. Low-risk premises include variety
stores. PHS strives to meet the Ontario
Mandatory Health Program and Service
Guidelines that require high-risk premises
to be inspected every four months (three
times per year), medium-risk premises
every six months (two times per year), and
low-risk premises annually. Approximately
3,000 food premises in Hamilton are ad-
ministered by public health inspectors
(PHIs) working in geographic districts,
including approximately 489 restaurants
that are defined as high-risk premises. In-
spectors are also responsible for address-
ing other environmental health issues re-
lated to housing, water quality, and com-
municable disease control in addition to
food safety inspections. The typical food
premises caseload is 200 premises per in-
spector district.
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[BLE 1
Inspection Completion and Compliance Rates, Combined High- and
Medium-Risk Categories, Hamilton, Ontario, 2001-2006

% Inspection Completion Rate

% Compliance Rate'

2001
71

43

2002
81

61

2003 2004
85

77

93

77

2005
95

75

2006
91

76

' Compliance Rate = percentage of routine inspections NOT requiring a reinspection.

Although food premises are routinely in-
spected, little scientific evidence exists to sup-
port the impact of routine inspections on com-
pliance rates, particularly with respect to the fre-
quency of inspections on compliance rates. The
available studies (Bader, Blonder, Henriksen, &
Strong, 1978; Corber, Barton, Nair, & Dulberg,
1984; Kaplan, 1978; Mathias, Sizto, Hazle-
wood, & Cocksedge, 1995) provide mixed re-
sults or changes to inspection frequency mixed
with other regulatory changes (Mathias, Sizto,
Hazlewood, & Cocksedge,1995), Some, for
example, suggest that once- or tv^ice-yearly in-
spections resulted in declines in sanitation and
compliance, and once-a-year inspections were
insufficient to maintain sanitary conditions
(Bader, Blonder, Henriksen, & Strong, 1978;
Kaplan, 1978), Conversely, increased frequen-
cy of inspection (up to four times per year)
resulted in improved sanitation (AUwood, Lee,
& Borden-Glass, 1999) although sample sizes
were relatively small, while a larger randomized
study in Ottawa-Carleton, Ontario, found that
increasing the frequency of inspections did not
lead to improved sanitary conditions (Corber,
Barton, Nair, & Dulberg, 1984),

In Hamilton, however, PHS observed that as
routine inspections reached 85% of the mandat-
ed provincial frequency (based on 2005 data),
compliance with safe food practices levelled off
and did not improve v«th increasing inspection
frequency (Table 1), PHS was uncertain wheth-
er this trend represented an absolute plateau in
effective inspection frequency or whether some
increase above the provincial mandate might
push compliance higher.

In order to explore this question further, and
before committing budget to other potential
food safety program enhancements, PHS and
the McMaster Institute of Environment and
Health (MIEH) conducted a study to analyze
the relationship between food inspection fre-
quency and compliance with the expectation
that increased inspection frequency would
lead to greater compliance rates. Compliance

was measured both as a function of observed
critical and noncritical infractions (see below)
and the number of inspections required per
routine inspection conducted.

Materials and Methods
The analysis relies upon a mixed methodol-
ogy, a combination of both quantitative and
qualitative tools. The utilization of a mixed-
methods approach allowed the research team
first, to gauge the effectiveness of increased
inspections as measured by a series of com-
pUance measures capturing critical and non-
critical infractions, and second, to include the
professional opinions of the PHIs about the ef-
fectiveness of increased inspection frequency
versus other available compliance tools. The
research team was committed to the concept
of "collective efficacy," or the belief that a com-
bined effort is necessary to attain a shared goal
(Powers, Cumbie, & Weinert, 2006), Thus the
research team had access to the expertise and
experience (1-30 years) of those who regulate
compliance within the industry—an impor-
tant resource, especially in light of the diver-
sity of the scientific findings. The level of con-
sultation had a secondary benefit in that it also
created an atmosphere of cooperation with the
PHIs in terms of both the increased workload
and the day-to-day observance of the impact
of the changes within various premises.

Quantitative Methodology
High-risk food premises in Hamilton were
randomly assigned an inspection frequency of
three, four, or five routine inspections in the
2006 calendar year. Randomization was based
on geographic districts, so that no inspector was
assigned a greater number of premises that need-
ed to be inspected at a greater frequency and so
that premises with increased inspections were
distributed across the city In total, 110 premises
were to be inspected four times in 2006, another
110 premises were to be inspected five times,
with the balance inspected three times (every

four months) during the year, equal to the pro-
vincial standard. Selection of sample sizes was
meant to ensure statistical significance at the p
= ,05 level, while allowing for some attrition of
premises in the increased frequency categories
and not overburdening inspectors with a large
number of increased inspections. Operators
were not notified of the potential for increased
inspections, although PHS prepared a letter in
advance explaining the study and its motiva-
tions, if any operator questioned the increased
number of routine inspections. The majority of
operators did not notice an increase in inspec-
tion frequency (when applicable).

All inspections were carried out by certi-
fied inspectors employed through the city of
Hamilton, Inspections were performed using
standardized forms that include time/date of
inspection, reason for visit (i,e,, routine in-
spection, reinspection, complaint, consulta-
tion), and a listing of critical and noncritical
items. Critical infractions include internal
temperature of cold and frozen foods, cook-
ing/hot and holding/reheating of hazardous
foods, food protection from adulteration
and contamination, and food protected from
contamination by food handlers. Noncritical
infractions include pest control, general food
protection, hygiene of food handlers, sanita-
tion, cleaning, and washing.

Compliance indicators based on the
number of recorded critical and noncriti-
cal infractions for the 2006 calendar year
were analyzed and compared. Compliance is
measured through three ratios: the number of
reinspections per number of routine inspec-
tions (RE/R); the number of critical infrac-
tions per routine inspections (CVR); and the
number of noncritical infractions per routine
inspections (NCI/R), Statistical tests were
conducted to evaluate statistical difference
from the 2006 city average.

Prior to commencing the study Qanuary
1, 2006), and immediately after its comple-
tion (December 31, 2006), PHS inspectors
(PHIs) were requested to complete a survey
regarding the impact of increasing the annual
number of routine food safety inspections
from three times a year. Among other ques-
tions, inspectors were queried with respect to
their impressions of the impact of increased
inspections on compliance and the optimal
number of yearly inspections. In both cases,
PHIs ranked their response on a five-point
scale, from strongly agree to strongly disagree.
An open-ended question determined inspec-
tor's perceived optimal number of yearly in-
spections along with why this was the case.
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Qualitative Methodology
The qualitative tools consisted of two anony-
mous and confidential surveys conducted with
the PHIs (prestudy and poststudy) and two large
focus group sessions, which were composed of
all Health Protection Division inspectors, man-
agement, and the research team. Focus groups
are usually conducted with "relatively ho-
mogenous [individuals] who have something
in common and can share similar experience
about" an issue (Hofmeyer & Scott, 2007).
The large group interaction allowed the PHIs
to raise issues of concern and offer suggestions
into the study process, and it created the op-
portunity to share any challenges arising from
the study For example, the inspectors raised
the issue of appropriate response to operators
who may comment on the increased frequency
of inspections. The research team was ahle to
proactively prepare a letter for distribution to
premise operators, by request only, summariz-
ing the study and its goals. In reality the inspec-
tors observed that the majority of operators did
not notice an increase in inspection frequency
(when applicable).

We were also aware that workplace focus
groups can lead to issues of "spatial familiar-
ity," which ultimately can "silence" some of
the participants' "voices" (Hofmeyer & Scott,
2007). Our solution was to utilize a secondary
qualitative tool in the form of an anonymous,
confidential survey The survey consisted of
a series of closed questions (Y/N and a five-
point scale) and open-ended questions. The
first survey was distributed in December 2005,
prior to the implementation of the study, and
the second survey was distributed in January
2007, after the completion of the study Find-
ings from both were shared with the PHIs by
e-mail. The questions covered a range of is-
sues with respect to the impact of increased
inspections on compliance and the optimal
number of yearly inspections accompanied by
space to justify their choice. Questions regard-
ing increased workload and the impact of the
increased frequency on operator/inspector re-
lations were also on the survey.

Results

Inspection Frequency Results
Completion rates and final sample sizes
for each inspection frequency group were
somewhat lower than expected. In total, 374
premises were retained in the final sample,
including 56 establishments receiving five
routine inspections in 2006, 76 premises in-
spected four times, and 242 premises inspect-

BLE 2
High Risk Restaurant Inspection Resuits, 2004-2006

Routine inspections (R):

Reinspections (RE)

Criticai infractions (Ci)

Noncriticai infractions (NCi)

RE/R

Cl/R

NCI/R

2004

1,411

464

506

1,766

0.33

0.36

1.25

2005

1,371

430

490

1,514

0.31

0.36

1.10

2006

1,225

466

218

1,436

0.38

0.18

1.17

[BLE 5
High-Risk Restaurant Inspection Results, 2006: Increased
Inspection Frequency

Yearly Frequency of Inspection

Premises

Routine inspections (R)

Reinspections (RE)

Critical infractions (CI)

Noncriticai infractions (NCI)

Average time (days) between
inspections

RE/R

Ci/R

NCi/R

3x

242

684

259

112

788

64

0.38

0.16

1.15

4x

76

275

114

51

344

54

0.41

0.19

1.25*

5x

56

266

93

55

304

43

0.35

0.21

1.14*

Total (2006)

374

1,225

466

218

1,436

54

0.38

0.18

1.17

*Statistically different from 2006 city average (all), p < .05.

ed three times. The attrition in numbers was
due to the closure of premises over the calen-
dar year (n = 60), seasonal operation (n = 13),
new ownership (n = 6, with these premises
dropped from the analysis given the potential
for changes in operating methods), or incom-
plete inspection histories (i.e., less than three
routine inspections over the year). Inspections
based on nonroutine issues such as complaints
or consultation requests were not included in
the analysis. Premises that did not meet the
targeted increased number of inspections were
reassigned to a lower frequency category at the
end of the survey year.

Table 2 illustrates the aggregate compli-
ance outcome measures for 2006 relative to
2004 and 2005. Overall, compliance ratios for
2006 were similar to those observed in previ-
ous years and statistically equivalent to 2004,

with the exception of Cl/R, which was sig-
nificantly lower in 2006 compared to the two
preceding years. Table 3 disaggregates the 2006
inspections by inspection frequency Contrary
to expectations, little difference occurred in
the outcome measures relative to inspection
frequency While a modest upward trend in the
number of critical infractions to routine inspec-
tions (CI/R) was noted, rising from 0.16 for
three annual inspections to 0.21 for five annual
inspections, this difference was not statistically
different. The results are, therefore, broadly
consistent with the literature, which suggests
that increased inspections are not associated
with reduced violations (Mathias, Sizto, Hazle-
wood, & Cocksedge,1995). The ratio of non-
critical inspections to routine inspections, how-
ever, peaked for four annual inspections, and
was statistically different than the city average
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[BLE 4
High-Risk Restaurant Inspection Results, 2006: Duration (Days)
Between Inspections

Average Days Between Routine Inspections

Premises

Routine Inspections (R)

Reinspections (RE)

Critical infractions (CI)

Noncritical infractions (NCI)

RE/R

Cl/R

NCI/R

<70

104

441

146

86

505

0.33

0.20

1.15

70-89

92

360

116

46

409

0.33

0.13

1.14

90+

94

282

97

50

323

0.34

0.18

1.15

All

290

1,103

359

182

1,237

0.33

0.16

1.15

for both four annual inspections and five an-
nual inspections. Although this difference was
statistically different, it is likely a statistical ar-
tefact, given that the sample size for premises
targeted for increased inspections had fallen
below optimal sizes.

Given the difficulty with sample size, the
inspection data was recombined and separat-
ed based on the average time (business days)
between routine inspections, with 90 to 100
premises assigned to each category (Table 4)
Qones, Pavlin, LaFleur, Ingram, & Schaffner,
2004). Categories included (i) an average üme
of less than 70 days between inspections, (ii)
70-89 days between inspections, and (iii) 90 or
more days between inspections. Average time be-
tween routine inspections was based on the av-
erage number of business days between the first
and subsequent inspections in 2006. Because of
this additional restriction, premises with only
two routine inspections were dropped from the
analysis, reducing the total number of premises
to 290. Once again, no significant trend was
noted, with compliance measures statistically
equivalent to the city average (p < .05).

The analysis of the PHS inspectors' (n = 21 re-
sponses) prestudy questionnaires indicated that
the majority of PHIs (76%) felt that increasing
the number of routine inspections would result
in fewer reinspections. Disagreement occurred,
however, with regards to the number of "opti-
mum" inspections; just 38% felt that the stan-
dard, provincially mandated frequency (three
times annually) was optimum. When asked
to choose the optimum number of routine in-
spections, the majority of respondents (82%)
believed three to four times annually would
be ideal. Inspectors were also asked a series of

open-ended questions. Thematic analysis of
these comments revealed that the majority of
PHIs wished to increase routine inspections if
the establishment was high-risk or had a his-
tory of infractions, allowing inspectors to edu-
cate the staff on proper and safe food handling,
ultimately leading to a decrease in infractions.

Postsurvey, the majority of inspectors (68%,
n = 19) remained committed to three annual in-
spections, with only a small proportion suggest-
ing that four inspections per year was optimal.
Moreover, only 42% felt that an increase in rou-
tine inspections would lead to a decrease in rein-
spections based on violations, reflecting a rever-
sal from presurvey attitudes. Although inspectors
felt that a handful of premises would always be
noncompliant, they broadly agreed that prem-
ises with a history of poor compliance should be
inspected more frequently, enabling greater edu-
cational opportunities for workers and operators
regardless of the attention paid by inspectors.
This theme was noted in both the presurvey and
postsurvey questionnaires. Inspectors also noted
support for both a public disclosure system and
food safety/handler training.

Inspector (PHIs) Survey Results

Compliance
In the prestudy survey (2005), which had a
response rate of 66%, a clear majority (76%)
of the PHIs believed an increase in routine
inspections (R) would lead to a decrease in
reinspections (RE). The ratio R/RE is consid-
ered an acceptable indicator of compliance.
In the poststudy survey (2007), however,
which had a similar response rate (63%), the
percentage of PHIs who agreed with the as-

sumption had decreased to 37%. Thus the
percentage of PHIs who disagreed with the
premise had not only increased (from 14%
to 42%) but those who were indifferent had
more than doubled (from 10% to 21%). As
one inspector reported, the increase in fre-
quency was banal in its impact:

"None of my operators noticed the dif-
ference in the increase in inspections,
e.g., four or five times a year!"

Optimum Frequency Rate
The survey findings also revealed an increase
in the percentage of PHIs (from 38% to 68%)
who agreed (versus disagreed) that the provin-
cially mandated three times per year was the
optimum frequency with respect to compliance
rates. These findings were consistent with the
results from an open-ended question which al-
lowed the PHIs to choose the best inspection
frequency In 2007 the favorite choice (42%)
was three times, whereas in 2005 the majority
(82%) had chosen three to four times:

"Frequent enough to observe but if
problems exist can reinspect as needed."
A thematic analysis of the open-ended

questions found some PHIs believed opti-
mum frequency should be left to the discre-
tion of the individual inspector:

"The number of inspections per year
should be based on the premises. It
should be strictly up to the operators,
[a] bad premises...if premises is always
dirty then the owner will be subject to
more inspections the following year. In-
corporate a reward-like system where if
you are in compliance you see less pub-
lic health inspections."
Leaving the frequency to the inspectors'

discretion would mean "bad" operators
would be visited more often, allowing for in-
creased education of management and staff
with regards to safe food handling practices.

Initially, inspectors had believed an in-
creased frequency would improve relations
between inspectors and industry operators
(57%) and ultimately increase compliance.
In the poststudy survey (2007) the PHIs re-
ported this had not been the case (32%).

Public Disclosure and Other Compliance Tools
Overall, findings revealed support for the cur-
rent provincially mandated inspection rate with
some flexibility for "bad" operators. PHIs did
not beheve inspection frequency should be ap-
plied in isolation but should be combined with
other compliance tools including mandatory
food handler certification, increased enforce-
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ment, and pubtic disclosure systems. In both tiie
presurvey and postsurvey PHIs were consistent
in tbeir support (48%) of a public disclosure sys-
tem. This result is interesting in light of a sub-
sequent extensive pubhc consultation (industry
and general pubhc) undertaken by Hamilton
PHS in collaboration with MIEH in spring 2007.
Like the PHIs, both the general public and in-
dustry operatives beheve a public disclosure sys-
tem can be an effective compliance tool (City of
Hamilton, 2007). Below are some of the findings
from the postsurvey study (2007):

"Frequency is not the issue with re-
peated offender. Food handler education
is more effective."

"We need mandatory food handler
education instead of inspections."

"Initially I thought an increased pres-
ence in high-risk establishments would
encourage operators to aim for higher
levels of compliance. It became clear
that the operators who were cited with
critical infractions on more than one oc-
casion were not overly concerned about
achieving greater compliance. In my
area in particular, I noted an ambiva-
lence about my presence and operators
had a laissez-faire attitude. I think great-
er compliance will be achieved by more
aggressive enforcement. A public dis-
closure system would also act as a great
motivator for operators. There would be
more of an effort to reduce critical in-
fractions cited. This should be coupled
with mandatory food handler training
so operators gain a better understanding
of critical food safety issues."

Discussion and Condnsion
As in all jurisdictions, restaurant inspections
serve to protect the safety of both workers and
patrons. This study was meant to fill a void in
the literature in regards to the relationship be-
tween frequency of inspection and compliance
outcome measures (as opposed to foodborne

illness outcomes). The analysis was completed
independent to other changes in Hamilton's
restaurant inspection system. As such, all in-
spections were carried out over 2006 under
the same laws and regulations, and complet-
ed by trained inspectors using standardized
forms. Premises were randomized to each of
the three inspections groups (three, four, and
five times per year) based on geography (so
that no one inspector would have an excess
case load of premises vidth greater inspection
frequencies), and group sizes were meant to
ensure statistical significance.

Based on the random assignment of in-
creased yearly inspection frequency, these data
suggest mixed results, although the results of
the initial randomized study are in broad agree-
ment with the literature: that an increased
number of inspections does not lead to an im-
provement in compliance. When stratified by
the targeted number of yearly inspections, no
statistical difference existed in compliance cri-
teria between three, four, and five inspections
across the city Likewise, when stratified by the
average time between routine inspections, no
significant difference existed. While additional
compliance may not be achieved by increasing
the frequency of inspections, food premise in-
spections should continue to play an important
role in protecting the public from foodborne
illnesses by educating workers. Moreover, a se-
ries of regular inspections throughout the year
enables ongoing education of food workers and
the capture of seasonal aspects and issues, such
as more frequent summer cold chain violations
that could be missed if inspections were not
routinely conducted during this period.

Embedded in the compliance measures used
in this analysis are variations across operators,
with some premises consistendy noted as
"clean" or "good" operators vvath high stand-
ards by inspectors, while others are regarded
as less compliant and needing more regular
inspections. Consequently, such premises may
need to be dealt with based on risk assessment

and inspected more frequently (Buchholz,
Run, Kool, Fielding, & Mascóla, 2002), a sug-
gestion also raised by inspectors in the pres-
tudy and poststudy interviews. In large part,
this is already occurring, albeit informally,
and is consistent with the Ontario Ministry
of Health HACCP protocol for assigning risk
designations to food premises.

Further changes to municipal regulatory
activities in regards to food safety are likely
to include some combination of food handler
education, restaurant grading (e.g., Simon et
al, 2005), or broader public disclosure of in-
spection findings. Food service education, par-
ticularly when directed toward managers and
supervisors, is typically associated with fewer
violations and greater compliance (Mathias,
Sizto, Hazlewood, & Cocksedge,1995). Timing
between training and inspection has been not-
ed to alter results, however, and high employee
turnover in the food service industry means
that training must be ongoing. With regard to
disclosure of inspection results, the issues are
where to post inspection results (e.g.. Web or
on-premise), the timeliness of posting relative
to inspections, variation in inspection depth
across individual inspectors, and the abil-
ity of the public to interpret scores or ratings
(Dundes & Rajapaksa, 2001). Many of these is-
sues were identified by the Hamilton PHIs who
participated in our frequency study and were
also in agreement with the public consultation
findings undertaken by PHS in collaboration
with MIFH (City of Hamilton, 2007). .Í««
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