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Introduction

* Every February, Tucson high schools
observe Rodeo break

* During this time, many families opt to
spend their break skiing/snowboarding
at resorts such as Sunrise

e This February, there was a Norovirus
outbreak associated potentially
associated with food consumption at the
restaurants at the Sunrise Ski Reosrt
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Timeline

4pm — SAFER
contacted by Pima
County Health
Department with 10
contact phone

numbers

8pm — ADHS &

13 cases & 46 Cases & Pima close
8 Controls 25 Controls investigation
interviewed Interviewed

Sunrise Trips

2/20 2/24 2/27 3/4 3/8
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Data Cleaning

« Converted string variables to numeric using Stata
command encode()

e These included lodging and whether someone ate at
any of the restaurants

* Also had to manually convert 24-hour onset time
string variable to numeric variable

* For ease of interpretation and analysis, then
converted these times to be relative to the first case

— Added 24 to 24-hour time for each additional day, then subtracted 2 since first case was
reported at 2 a.m. on first day

« |n obtaining summary statistics, discovered that there was clean
break in age between minors and adults, so created an adult
variable

« All analyses were done using Stata versions 11 and 12
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Univariate Summary Statistics

Variable Count(%)
Case 46 (64.8)
Control 25 (35.2)
Onset date

2/22 4 (8.9)
2/23 21 (46.7)
2/24 15 (33.3)
2/25 5(11.1)
Ate at restaurant

No 16 (22.5)
Yes 55 (77.5)
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Epi Curve by Onset Time Relative to First Case
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Epi Curve by Restaurant

Epi Curve by Restaurant

20
18
16

14
12 ApacheTop
Suntop
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Univariate Statistics (Continued)

- S_UbJeCtS Stay_ed a‘_: 14 Restaurant (Count, %)*
dl_fferent lodging sites, Apache Top (6. 8.5)
with the number at Base (42, 59.2)
each ranglng Base 3 (3, 4.2)
anywhere from one u cyelone (3, 4.2)
y p Mid Mountain (9, 12.7)
to 13 Sun Top (3, 4.2)
Variable Mean | SD Min. 25% 50% 75% Max.
Duration 47.8 24.2 |5 24 48 72 72
Onset time | 47.3 16.3 |0 41 44 54 75.5
Age 27.3 17.4 |5 13 17 45 54

1. Some people at ate multiple restaurants; counts are number of people who did
eat at a given restaurant
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“Simple” Analyses

Analyzed each dependent variables against
each of predictor variables

Used t-test or ANOVA (or non-parametric
equivalent) for continuous vs. categorical

Used Chi-squared (or Fisher’s exact test) or
Logistic regression for categorical dependent
variable

Used Linear Regression for Continuous vs.
Continuous
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“Simple” Analyses

Dependent Independent Effect Measure | Significant?
Variable Variable
Case definition Age OR=1.0 (Cl= |No
.97, 1.03)
Ate at OR=9.7(Cl= | vYes
restaurant? 2.3,46.7)
_ Flsher’_s_exact Yes
Lodging probability = 0.02
Duration Age Coeff. =0.0398 | No
(Cl =-.441, .521)
Ate at restaurant | Wilcoxon p-value | Borderline
=.0794
: Kruskal-Wallis p-
Lodging type No
LB value = 0.336

 When looking at individual restaurants for Case definition,
Base and Cyclone were significant



“Simple” Analyses

JR, THE UNIVERSITY OF ARIZONA

Dependent Independent Effect Measure Significant?
Variable Variable
Onset time Age Coeff. = -.352 Yes
relative to first (Cl. -0.656, -
case .0477)

Ate at any Wilcoxon p-value | No

restaurant

= 0.3621
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Case Definition vs. Restaurant

Restaurant Odds Ratio (95% CI) | Significant?
Base 24.9 (6.71-92.7) Yes
Suntop 0.26 (0.022-2.97) No
Apache Top 2.93 (0.32-26.6) No

There were no cases who had eaten at the Cyclone restaurant

16
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Multivariate Analyses

e For case definition, logistic regression was
used

e For onset time and illness duration, linear
regression was used

 Because of the communicabillity of Norovirus,
It Is assumed that there Is a correlation
between those who stayed in the same
lodging, so all models were adjusted for
clustering by lodging
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Multivariate analysis: Case definition

Variable OR (CI) P-value | Significance?
Age 1.014 (0.99, 1.03) |.159 No
Ate at restaurant 8.32 (1.78, 38.8) |.007 Yes

Age was not significant, though it was included as a confounder

by 10% rule (Found percent change to be ~16%)
Logistic regression assumptions:
— linearity of log-odds questionable (has parabolic shape)

— don’t have necessary sample size to include a quadratic term

for age

Small sample size makes it difficult to judge other diagnostics

normally used for logistic regression

P-value for goodness of fit test was 0.3782, so fail to reject

model fit

Area under the ROC curve was 0.70, which is at the lower limit
of the “acceptable discrimination” level
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Multivariate analysis: lliness duration
Variable Coeff. (CI) P-value Significance?
Age -0.0778 0.707 No

(-0.525, 0.369)
Ate at restaurant |-28.93 0.001 Yes
(-42.2, -15.7)

e Linearity assumption was met (plots not
Included)

 Neilther constant variance assumption nor
normality assumption is met, but this may
have been partially a product of the small
sample size
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Multivariate analysis: Onset time relative to origin

Variable Coeff. (Cl) P-value Significance?
Age 0.0137 (0.0137, | <0.001 Yes

0.0137)
Ate at 16.39 0.06 Borderline
Restaurant (-0.793, 33.58)
Age/Restaurant | -0.39 (-0.86, 0.088 Borderline
Interaction 0.0697)

* Interaction term is borderline significant, and adjustment for it

makes other variables significant, so left it in

e Again, linearity assumption is met, while constant variance and
normality of residuals assumptions are questionable, but again
this is product of small sample size
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Conclusions
e Cases peaked on Friday and Saturday, with
80% of cases occurring those two days

e Eating at a restaurant was positively,
significantly associated with illness

e Age was negatively, significantly associated
with onset time

e Eating at a restaurant was negatively,
significantly associated with illness duration
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Potential Outbreak Sources

 The foods consumed by the cases and controls were
So varied that it seems to be unlikely that any specific
food caused the outbreak

 The outbreak was more likely to have been caused by
either:

— A sick food worker, or
— An environmental contamination source
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Limitations and Next Steps

« Small sample size limited the power and
validity of the analysis

* Next steps would be to see If any
specific foods were significant
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Questions?
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