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Abstract Records of restaurant inspections by public healtb depart-
ments provide sequential "snapshots" of conditions in retail

food service establishments that can be used to identil)' risk factors and evaluate the effec-
tiveness of interventions. Data from a random 10 percent sample of restaurant inspection
files from 31 counties in Oklahoma, including 4,044 inspections conducted during 1996-
2000 in "medium-risk" and "bigh-risk" establishments, were analyzed to determine rates
of critical violations and recurrent violations for different categories of estahlisbments.
Repeat violations accounted for about half of all violations. Estahlisbments subjectively
designated as high risk by healtb department personnel were in fact found to have higher
violation rates than those described as medium-risk establishments. Outside Oklahoma
County, regional cbain restaurants were significantly more likely than other restaurants
to bave recurrent violations of critical items related to food-holding temperature, hygiene
practices, sanitization, and hygiene facilities. Differences observed in violation rates among
individual establishments were not primarily attributable to inconsistent enforcement by
individual inspectors; rather, they appeared to be indicative of real differences in bygienic
conditions and practices.

Introduition
Restaurant inspection is a public health
activity intended lo prevent foodborne ill-
ness. In addition to its primary function as
a public health intervention, the inspec-
tion process generates a written record of
conditions observed in food service estab-
lishments. Inspection records have been
used retrospectively in studies to assess

the effect that increased inspection fre-
quency and food handler training have on
inspection scores (Campbell et al., 1998)
and the effect that altered enforcement
consequences have on inspection scores
(Fielding, Aguirre, & Palaiologos, 2001).
Inspection records have also been used in
case-control studies of the antecedents of
foodborne-illness outbreaks in restaurants

in tbe United States and the United King-
dom. Studies in Seattle &r King County (Ir-
win, Baliard. Crendon, & Kobayashi, 1989)
and Los Angeles County (Buchhoiz, Run.
Kool, Fielding, &: Mascola, 2002) found a
significant relationship between the occur-
rence of foodborne-illness outbreaks from
food service establishments and violations,
low inspection scores, or both; in contrast,
a case-control study of Chinese restaurants
in Scotland did not find a significant re-
lationship between inspection scores and
outbreaks of infection with two rare strains
oi Salmonella enteritidifi (Mullen, Cowden,
Cowden,& Wong, 2002).

Although inspection reports present a rich
source of information on operations at retail
food service operations, the completeness
and consistency of inspections are open to
question. In addition, even the most thor-
ough inspection by a public health agency
represents only a "snapshot" of operations
at a food service establishment. Day-to-day
protection of public health relies upon the
implementation of food safety practices by
the food service establishments themselves.
The study reported here was based on the
premise that by viewing these "snapshots"
sequentially, investigators could identify dif-
ferences among establishments in routine
food safety performance.

Recurrent violations of selected Food
Code items during a defined period were
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BLE 1
Critical Violation Rates and Contribution of Recurrent Violations in Oklahoma Food Service Establishments, 1996-2000

Critical Item^ Description

#1
#3
#4
#7

#11
#12

Approved food source

Holding temperature correct

Enough facilities for hot- and cold-holding

Cross-contamination prevented

Personnel: certified food safety officer present, infected personnel restricted

Hygienic practices (handwashing, etc.)

# 2 0 ' Sanltization of equipment, utensils

# 2 7 Approved water source

#28
#30
#31
#35
#41

Approved sewage disposal

No cross-connections, backflow

Hygiene facilities: toilets, sinks adequate

Pests; outer openings protected

Toxics properly stored, labeled

All critical violations

^Item number from inspection report, *p < -OS,

••Total number of violations divided by total number of inspections. **p < ,01,

'Percentage of violations that were repeat violations. ' ** / ) < ,001,

''OCCHD = Oklahoma City-County Healtli Department.

'OSDH = Oklahoma State Department o( Health,

Violation Rate"

OCCHD"

0.007

0.087

0.010

0.039

0.090

0.045

0.052

0.020

0.009

0,017

0.039

0.065

0.039

0.519

OSDH'

0,010

O.I S I * " *

0.019**

0.033

0.005***

0.077***

0.042

0.019

0.010

0.011

0.054*

0.096***

0.047

0.573***

Repeat Violations'̂

OCCHD"

8.3%

55.9%

35.3%

49.3%

52.9%

37.2%

48.4%

25.7%

18.8%

41.4%

21.7%

50.4%

35.3%

44.4%

OSDH'

13.0%

70.5%

37.2%

39.5%

8.3%

53.7%

44.3%

32.6%

26.1%

28.0%

42.7%

56.1%

44.9%

51.9%

used as a key measure of food safety perfor-
matice. The occurrence of repeal violations
at an establishment is direct evidence that
the estabhshment has not responded ef-
fectively to a previous citation. U musi be
recognized that the inverse is not true; be-
cause the inspection record is only a series
of "snapshots," the failure of the record to
show a recurrent violation in a given estab-
lishment does not imply that the establish-
ment was completely effective at preventing
recurrences. As the study showed, however,
nonrandom patterns in the distribution of
violations can be used to identify relative
differences in performance among establish-
ments by category,, if not individually.

Food senice establishtnents in Oklahoma
are classified by the health department as "high
risk," "medium risk," or "low risk" according
to unstandardized subjective criteria, "Low-
risk" establishments are t)'pically food stores
or snack bars, with very limited food service.
The distinction between "medium-risk" and
"high-risk" establishments is not so clear.
Therefore, another objective of the study was
to determine whether there was a difference in

food safety performance between "high-risk"
atid "medium-risk" establishments.

Another question of potential interest lo the
public is whether tbere are differences in food
safety performance between chain restaurants
and local or independent restaurants. It might
be hypothesized ihat chain restaurants would
demonstrate better food-handling practices
than local or independent restaurants because
regional or national chains may have more
standardized practices and a wider reputation
at stake, Ox\ che other hand, it could be argued
that all restaurants face similar challenges in
ensuring proper food-handling practices, and
therefore local, regional, and national chain
restaurants would have similar violation rates.
This hypothesis was tested in the study

ln Oklahoma, three different public health
departments are responsible for inspection
of retail food service establishtnents. The
Oklahoma City-County Health Departtiient
(OCCHD) has jurisdiction over the most
populous urban county in ihe state, which
has a population of 660,000, according to
the year 2000 census, Tulsa (county popu-
lation 560,000) is under the jurisdiction

of Tulsa City-County Health Department.
The remaming 75 counties in Oklahotna,
with a combined population of 2,230,000,
are under the jurisdiction of the Oklahoma
State Department of Health (OSDH). OSDH
sanitarians are assigned to counties in rough
proportion to the populations of the coun-
ties. Thus, at any given time, several sani-
tarians may be assigned to each of the more
populous counties, while a single sanitarian
may be assigned to cover all inspections in
one or more rural counties. Another objec-
tive of the study was to assess consistency of
inspection practices between jurisdictions
and among inspectors.

Inspections are conducted in enforcement
of the state food code (Food Service Estab-
lishments, 2004), which is based on the U.S.
model Food Code (U.S. Public Health Ser-
vice, 2001) and is revised periodically Be-
tween 1990 and 1999, the inspection report
forms used by Oklahoma sanitarians listed
44 numbered items that could be cited as vi-
olations, including 13 items that were desig-
nated as critical. A concise description of the
critical items is provided in Table 1. A major
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revision of ihc OSDH inspeciion form was
made in 1999; items were renumbered, and
the designation "criiical" was removed. An
analysis of trends in violation rates between
1990 and 2000 indicated that the frequency
with which some violations previously des-
ignated as "critical" were cited, including
pest and personnel violations, decreased
in 1999-2000, possibly in response to the
change in the inspection form; other critical
violations, including holding temperature
and hygiene practices, apparently were not
affected (Elledge, Basara. Boatright, Lynch,
&• Phillips, 2002). Clearly, when inspection
data were being analyzed for differences in
lhe food safety practices of retail establish-
ments, it was necessary to control for in-
consistencies arising from changes in health
department policy and practice over time, as
well as possible inconsistencies in inspection
practices among individual inspectors.

Methods
A random sample of inspection files for food
service establishments was collected from
Oklahoma County and from 30 counties
under the jurisdiction of OSDH. Each food
service establishment had its own ftle, con-
sisting of its health department inspection re-
ports. Ten percent of establishment files were
sampled in each county. A minimum of hve
years of inspection data were required for an
establishment to be included in the sample.
Collectively, the files in the sample spanned
the years 1986-2000 for Oklahoma County
and 1989-2001 for OSDH.

Data from the ftles were originally entered
into a Microsoft Excel 1998 spreadsheet. For
each inspection, the abstracted data included
the name, identifier number, and address of
the establishment; the date of the inspection;
the inspectors identification number; the rea-
son for the inspection (i.e., initial, complaint,
follow-up, routine, or emergency); the risk
category of the establishment; and whether a
citation was recorded under any of 44 items
of the state food code. For OSDH inspections
recorded on the revised inspection sheets
that did not explicitly list the 44 items, the
authors categorized each cited violation as
one of the 44 items according to the descrip-
tion of the violation on the sheet. Citation for
violation of a given itetn (e.g., proper food-
holding temperature) in a given inspection
was a dicbotomous (yes/no) variable.

Establishments were classified as local, re-
gional chain, or national chain according to
the following criteria:

Distribution of Critical Violations Among Establishments in Oklahoma County

• RecLrrent violations

• Single Molalion

• No \iolation

Hiilding Personnel Hygiene Saniii/alian Hygiene
Leiiiner;iiure practices &cilities

Critical Item

Distribution of selected critical violations among 140 establishments inspected by the Oklahoma City-County Health Department,
1996-2000. Shading indicates the proportion of establishments with no violation, one violation, and recurrent | > l ) violations
lor (he same critical item.

• Loeal establishments were either indepen-
dent businesses or had sister establish-
tnents within the state of Oklahoma only.

• Regional chains had outlets in more than
one state but in no more than iwo quad-
rants of the continental United States.

• National chains had outlets in at least
three quadrants of the continental United
States.

The "local" categor)- included oudets of small
chaitis found only in Oklahotna.

Because of known differences in admin-
istration and training between OCCHD and
OSDH, the data frorn these jurisdictions
were analyzed separately. To control for
trends over titne (because of the changes
in the food code, the inspection fortn, and
sanitarian training mentioned in the in-
troduction), the analysis was restricted lo
inspection records from 1996-2000 for es-
tablishments that had records spanning at
least 3.5 years of that five-year period. The
adequacy of this control was cheeked by
an exatnination of the consistency in the
proportion of establishments that fell into
each category over titne. The year 1996 was
chosen as the starting point for the study
because OSDH implemented the FDA Level 1

Training Plan for its sanitarians in 1995.
A total of 178 mediurn- and high-risk es-
tablishments, with 2,297 total inspections,
were included from OSDH files; they com-
prised 116 local establishments, 20 region-
al-chain establishments, and 42 national-
chain establishments. In Oklahotna County,
140 medium- and high-risk establishments,
with 1,747 inspections, were included, of
wbich 85 were local establishments, 14 be-
longed to regional chains, and 41 belonged
to national chains. The establishments were
mostly restaurants, but included some food
stores, canteens, and caterers.

Statistical Analyses
All data tnanipulations and calculations were
conducted in Microsoft Excel 2002.

The authors defined the violation rate as
the number of titncs a violation was cited for
a given category of establishment divided by
ihc nutnber of inspections for that category.
All inspections were used in the denominator
regardless of the reason for the inspection.
The total critical-violation rale was defined
as the total number of critical violations cited
for a given category divided by the number of
inspections for iliat category'. Recurrent vio-
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Distribution of Critical Violations Among Estabtishments in tlie Jurisdiction
of the Ot<tatioma State Department of Health

• Recurrenl violations

n Single liolaliun

• No viuliuion

Holding Person ne
iL'mperalure

Hygiene Sanifi/alion Hygiene Pests
practices facilities

Critical Item

Distnbuiion of selected critiul violations among 178 establishments inspected by the Oklahoma State Department ol Health,
1996-2000. Shading indicates the proportion of establishments with no violation, one violation, and recurrent | > l ) violations
of the same critical item.

laiions were defined as violations lor which
a given establishment was cited more than
once in the period 1996-2000.

To determine whether the violations of
the most frequently cited critical items were
randomly distributed among estahlish-
ments, the authors compared a theoretical
random distribution of violations among
the establishments to the observed distri-
butions. The theoretical distribution was
based on a null hypothesis that violations
of a specific critical item were random, in-
dependent events across all establishments.
Under these circumstances, each inspection
functions as an independent trial with a di-
chotomous outcome (citation/no citation)
for any particular critical item, and the
probability of any establishment receiving a
citation for that item in any given inspec-
tion is equal to the overall violation rate,
6, for that item. The results of independent
trials with dichotomous outcomes can be
modeled with a binomial distribution. If a
given establishment was inspected a total
of n times during the study period, it could
theoretically receive any number of cita-
tions from zero to n. The probability of the
establishment receiving a total ot k citations

in I] inspections would he given by the bi-
nomial distribution:

A binomial distribution was calculated lor
each establishment on the basis of the ac-
tual number of inspections conducted at the
establishment. Then the probability of each
establishment having k = 0 violations was
added up over all establishments to yield
the number of establishments expected
to have zero violations under the null hy-
pothesis. Likewise, the probability of each
establishment having k = 1 violations was
added up over all establishments to yield
the number of establishments expected to
have one violation, and similarly for k = 1,
h - 3, and so forth, to produce the expected
distrihution of violations among establish-
ments under the null hypothesis. The ex-
pected distribution of violations was then
compared with the observed distribution
through a Chi-square goodness-of-fit test.
For the Chi-square test, cells representing
establishments with multiple (i.e., two or
more) violations were collapsed as needed
to obtain expected values of five or more in
each cell. The null hypothesis was rejected
if the p-value of the Chi-square statistic was

less than .05. (A Microsoft Excel worksheet
showing how the expected distributions
were calculated and compared with the ob-
served distributions can be obtained from
the corresponding author upon request.)

Differences in citation rates among in-
spectors were evaluated by a contingency-
table analysis. To ensure sufficient numbers
of expected violations for the Chi-square
method, this analysis was limited to the
most frequently cited critical items and to
inspectors with a tninimum of 3.5 years of
data encompassing at least 75 inspections
across 10 or more establishments. Eight in-
spectors from OSDH and 10 inspectors from
OCCHD met these inclusion criteria.

The effect of variability among inspectors
on the distribution of violations by estab-
lishment was evaluated through the corre-
lation between the actual violation rate and
the predicted violation rate for each estab-
lishment inspected by the selected inspec-
tors. This analysis included 105 establish-
iiients with 1,273 total inspections in the
OSDH jurisdiction and 151 establishments
with 1.251 inspections in Oklahoma Coun-
ty Failure to control for the effect of each
individual estahlishment on an inspectors
citation rate would lead to overestimation
of the correlation. Therefore, the authors
calculated the predicted number oi viola-
tions for an establishment by multiplying
the number of inspections at the subject
establishment by the individual inspector's
citation rate averaged over his inspections
at all other establishments. The number of
violations predicted for the establishment
by inspector was then summed over all in-
spectors and divided by tbe total of number
inspections at thai establishment to yield
the predicted violation rate.

Results
Overall critical-violation rates estimated
from the sample of inspection records
from OSDH and OCCHD during the pe-
riod 1996-2000 arc presented in Tahle 1,
together wiih the percentage of violations
that were repeat violations of the same
critical item. Recurrent violations account-
ed for more than half the violations in the
OSDH sample and 44 percent of violations
in the OCCHD sample. The most frequent-
ly cited critical violations from OSDH in-
volved food-holding temperatures, pests
or protection of openings to the outdoors,
and hygiene practices such as handwash-
ing. The most frequently cited critical

kinc 20(16'louriial of[nvironmeii!al Health 27



WnBLE 2
Violation Rates and Inspection Frequency, by Risk Category

Critical Item OCCHD' OSDH"

Approved food source

Holding temperature correct

Enough facilities for hot- and cold-holding

Cross-contamination prevented

Personnel: certified food safety officer present,

infected personnel restricted

Hygienic practices (handwashing, etc.)

Sanitization of equipment, utensils

Approved water source

Approved sewage disposal

No cross-connections, backflow

Hygiene facilities: toilets, sinks adequate

Pests; outer openings protected

Toxia properly stored, labeled

All critical violations

Average number of inspections per year

Medium Risk (n = 9Z)

0.007

0.045

0.004

0.024

0.105

0.032

0.027

0.020

0.004

0.012

0.036

0.056

0.025

0.398

2.6

High Risk (n = 48)

0,006

0.139***

0.017**

0.059***

0.071**

0.060**

0.083***

0.021

0.015**

0.022

0.044

0.076*

0.056***

0.669***

4.1

Medium Risk (n = 141)

0.010

0.138

0.017

0.021

0.003

0.067

0.036

0.018

0.006

0.010

0.055

0.088

0.038

0.507

2.7

High Risk (n = 37)

0.011

0.186**

0.023

0.065'**

0.011**

0.106***

0.059**

0.021

0.021***

0.015

0.051

0.117*

0.070***

0.757***

3.7

ÔCCHO = Oklahoma City-County Health Department.
ÔSDH = Oklahoma State Department of Health.

> < .OS.
* ' p < .01.
" V < .001.

violations from OCCHD involved person-
nel, food-holding temperatures, and pests
or protection of openings to the outdoors.
Differences hetween the two jurisdictions
in violation rates for these items were sta-
tistically significant, as were differences in
the overall critical violation rates. The data
from the two jurisdictions therefore were
treated separately in subsequent analyses.

The disirihutions of violations among es-
tablishments in Oklahotna County and in
the OSDH jurisdiction are shown in Figure
I and Figure 2, respectively, for the most
frequently cited items. In general, fewer
than half the establishments were cited
for any particular critical item during the
study period, although only 8.6 percent of
establishments in Oklahoma County and
10.7 percent of establishments in the OSDH
jurisdiction received no citations at ali for
critical violations in this period. The num-
ber of inspections conducted at each estab-
lishment during the study periocJ ranged
from 4 to 28 in the OSDH jurisdiction and
from 6 to 25 in Oklahoma County. If viola-
tions of a given critical item occurred ran-

domly with uniform frequency across all
establishments, some repeat citations still
would be expected in some establishments.
As described in the methods section of this
article, a Chi-square test was performed
for the most frequently cited critical items,
comparing the observed distributions to the
distributions expected under the null hy-
pothesis of a uniform violation rate across
all establishments. The selected items were
holding-temperature, pest, and hygiene-
practice violations in the OSDH jurisdic-
tion and holding-temperature, pest, and
personnel violations in Oklahoma County
The observed distributions of violations
were found to be significantly different (p
< .05) from the expected distributions for
all of the selected critical items. All of the
observed distributions showed an excess
number of establishments with no viola-
tions, reduced numbers of establishments
with one or two violations, and an excess
number of establishments with six or more
violations. Because the total number of vio-
lations was hxed in ihis model, a higher
proportion of violations tended to occur as

multiple repeat violations tban would be
expected under the null hypothesis.

Medium Risk Vcrsiis High Risk
Violation rates for criiical items, by risk cat-
egory are given in Table 2. High-risk estab-
lishments had significantly higher violation
rates than mediutn-risk establishments for
nearly all critical items. One exception was
that violations of tbe rule concerning per-
sonnel (requiring a "Food Safety Officer"
and restricting personnel with infections)
were more frequent in medium-risk estab-
lisbments than in bigh-risk establishments
in Oklahoma County In both jurisdictions,
high-risk estabiishments were inspected
more frequently on average than medium-
risk establishments.

Local, Regional-Chain, and National-
Chain Eslablishment>i
In the OSDH jurisdiction, the total critical-
violation rates by establishment type were
0.986 for regional chains, 0.551 for local
estahiishments, and 0,424 for national
chains. The differences among the three es-
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GURE3
Percentages of Establishments with Recurrent Critical Violations in Oklahoma
County, by Type of Establishment

• Regional chains

DNaliiiiial L'hinns

• Local

Holding
tempera III re

H_vi;iene Suiiil I/at ion Hygiene
pmctii:es f'acililies

Critica] Item

Percentages are given for regional-chain (n = 14), national-chain (n = 41) , and local |n - 85) establishments with
recurrent violations on selected critical items.

Percentages of Establishments with Recurrent Critical Violations in the Juris-
diction of the Oklahoma State Department of Health, by Type of Establishment

• Kegional chains

P National chains

Holding Personnel
Lenipenature

Hygiene Sanilizatioii llygitnc
practices laciluies

Critical llcm

Percentages are given for regional-chain (n = 20), national-chain (n = 42) , and local (n = 116) establishments with recurrent
violations on selected critical items.

Lablishtnent types were all statistically sig-
nificant (p < .001). In Oklahoma Couniy,
the total critical-violation rales were 0.556
for regional chains, 0.516 for local estab-
lishments, and 0.509 for national chains;
these differences by establishtnent type
were not siaiistically significant. The per-
centages of each type of establishmeni that
had recurrent violations on selected criti-
cal items are shown graphically in Figure
3 and Figure 4 for Oklahotna County and
OSDH, respectively. In the OSDH sample,
the national chains and local establish-
tnents appeared to have significantly better
performance than regional chains in (ood-
holding temperature, hygiene practices,
sanitization. and hygiene facilities. A simi-
lar though weaker disparity with respect to
hygiene facilities was also observed in the
Oklahoma County sample, ln Oklahoma
County, the regional- and national-chain
establishments tended to receive more re-
current citations for personnel violations
than did local establishments.

In both jurisdictions, the average number
of inspections per regional-chain restau-
rant during the study period was about 14,
which was slightly higher than the number
for other restaurants in Oklahoma County
(about 12 inspections per establishment)
and outside Oklahoma County (about 13
inspections per establishtnent). The pro-
portions of naiional-chain, regional-chain,
and local establishments varied slightly
over titne; the largest variation was in the
proportion of regional-chain establishments
in the OSDH jurisdiction, which started as
9 percent of all establishments inspected
January through June 1996, ended as 12
percent of all establishments itispected July
through December of 2000, but was nearly
constant otherwise.

Variability Among Inspectors
In counties under OSDH jurisdiction, typi-
cally just one sanitarian performed all of
the inspections at any given establishment.
Citation rates for holding temperature,
hygiene practices, and pest violations dif-
fered significantly (p < .05) among inspec-
tors. The largest range of citation rates was
0.003-0.324, for holding-temperature vio-
lations cited by selected OSDH inspectors.
The tendency of individual inspectors to
cite certain critical items at other esiablish-
tiients was modestly predictive of the viola-
tion rate at any given establishment; differ-
ences in inspectors' citation rates accounted
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for 30 percent of the variance atiiong 105
establishments in holding-temperature vio-
lation rates, II percent ol the variance in
hygiene-practice violation rates, and 6 per-
cent of the variance in pest violation rates.

In Oklahoma County, most establish-
ments were inspected by two or three differ-
ent sanitarians over the five-year period of
the study. Citation rates for personnel, sani-
tization, and pest violations differed signifi-
cantly among inspectors (p <.O5). Differenc-
es in citation rates for holding-temperature
violations were not significant. There was
no significant correlation between the viola-
tion rates predicted on the basis of inspec-
tors" citation rates and the actual violation
rates for personnel, sanitization, and pests
at 151 establishments.

Discussion
The authors found a nonrandom distribution
of recurrent violations among lood service es-
tablishments that could not be attributed pri-
marily to differences in inspection practices.

Significant dilferences were found in ci-
tation rates among inspectors, but the sig-
nificant differences in citation rates among
Oklahoma County inspectors appeared to be
the result, not tbe cause, of differences in vi-
olation rates among the establishments they
inspected, ln counties under the jurisdiction
of OSDH, inconsistencies among inspectors
accounted for a modest portion of the ob-
served differences in violation rates among
establishments, but even in tbis jurisdiction,
the analysis suggested that real differences
existed among establishments.

Regional-chain restaurants in the OSDH
jurisdiction were found to have a signifi-
cantly higher tolal-critical-violation rate
than other restaurants and were rnore likely
to have recurrent violations of some critical
items. The magnitude of the differences in
recurrent violations atnong restaurant types
was too great to be accounted for by tbe
fact that regional-chain restaurants were in-
spected slightly more often on average than
were otber restaurants. Relative to tbeir
overall proportion of establishments in tbe
study, the regional chains were modestly
under-represented in the first six months
of the study period and over-represented in
tbe last six months. Thus, time trends in en-
foreetnent were not completely controlled
for across types of establishments; again,
however, the differential effect of these time
trends among categories would have been
too small to account for the higher overall
percentage of regional-chain restaurants
with recurrent violations.

Conclusions
Tbe statistical analysis of restaurant inspec-
tion data found that recurrent violations
were indicative ol real differences among
conditions in establishments. The large
number of repeat violations observed in the
study reported here suggests that restaurant
inspections alone bave not been effective
at promoting fundamental change in estab-
lishments with substandard food-handling
practices. Yet restaurant inspection records
contain useful data that can be exploited in
the designing of interventions. The statis-

tical methods demonstrated in this article
can be used to identify individual estab-
lishments or types of establishments that
can be targeted with enhanced food safety
education, enforcement efforts, or botb.
Improvement in practices in establishments
with a record of recurrent violations would
dramatically reduce the overall rate of criti-
cal violations.

One encouraging finding of this study
was that 8 to 10 percent of establishments
had no critical violations in 1996-2000.
This result suggests that some restaurants
do consistently apply good food safety prac-
tices. Tbese restaurants could be studied
further to identify the factors that led to
their good performance. "Wt
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