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On October 12, 2015, a county health department noti-
fied the Wyoming Department of Health of an outbreak of 
gastrointestinal illness among residents and staff members at a 
local correctional facility. The majority of ill persons reported 
onset of symptoms within 1–3 hours after eating lunch served 
at the facility cafeteria at noon on October 11. Residents and 
staff members reported that tortilla chips served at the lunch 
tasted and smelled like chemicals. The Wyoming Department 
of Health and county health department personnel con-
ducted case-control studies to identify the outbreak source. 
Consuming lunch at the facility on October 11 was highly 
associated with illness; multivariate logistic regression analysis 
found that tortilla chips were the only food item associated 
with illness. Hexanal and peroxide, markers for rancidity, were 
detected in tortilla chips and composite food samples from 
the lunch. No infectious agent was detected in human stool 
specimens or food samples. Extensive testing of lunch items 
did not identify any unusual chemical. Epidemiologic and 
laboratory evidence implicated rancid tortilla chips as the most 
likely source of illness. This outbreak serves as a reminder to 
consider alternative food testing methods during outbreaks of 
unusual gastrointestinal illness when typical foodborne patho-
gens are not identified. For interpretation of alternative food 
testing results, samples of each type of food not suspected to 
be contaminated are needed to serve as controls.

Wyoming Department of Health investigators were notified 
that a total of 16 residents and staff members at a local mixed-sex 
correctional facility were evaluated at the facility’s medical office 
on October 11, 2015, after reporting stomach cramping, gas, 
bloating, diarrhea, and burping. Active case finding was con-
ducted during October 12–28, using a standardized question-
naire administered by telephone or in-person, or self-completed.

Because facility residents were continually being admitted 
and released, investigators could not assess exposures in the 
entire population at the time of the outbreak; therefore, an 
initial case-control study was used to identify specific meals 
and food items associated with illness. A case was defined as 
the onset of nausea, vomiting, stomach cramps, diarrhea, gas, 
or bloating in any facility resident or staff member during 
October 9–12. Controls were defined as residents or staff 
members who consumed food from the facility cafeteria during 
October 8–11 and did not report any of these symptoms. To 
substantiate the link between consumption of one food item 

and illness, investigators performed a nested case-control study 
focusing on persons who became ill with more severe symptoms 
on or after October 11. A case of severe illness was defined as 
the occurrence of vomiting or diarrhea in any facility resident 
or staff member during October 11–12. Controls were defined 
as residents or staff members who consumed meals from the 
facility cafeteria during October 10–11 and did not experience 
any illness. The age and resident status of case-patients and 
controls were compared using the Mann-Whitney U test and 
Fisher’s exact test, respectively.

Meals served at the correctional facility during October 8–11 
were included in univariate analyses. Meals significantly 
associated with illness in univariate analyses were included in 
multivariate logistic regression models. Stool specimens were 
collected from four case-patients and tested by the Wyoming 
Public Health Laboratory for enteric pathogens. Because 
samples of food items served at every meal were frozen and 
stored by the correctional facility for an extended period of 
time, investigators were able to obtain frozen samples of all 
food items served at the October 11 lunch meal for testing. 
The Wyoming National Guard’s 84th Civil Support Team 
examined frozen food samples using gas chromatography–mass 
spectrometry to assess for possible chemical contamination or 
unusual added substances. A private food testing laboratory 
tested a frozen mixture of beef and beans, nacho cheese sauce, 
tortilla chips, and Spanish rice (composite sample) for bacterial 
toxins and peroxide levels.

At the time of investigation, there were an estimated 
254 residents and 75 staff members at the facility. The ques-
tionnaire response rate among residents was 62% (157 of 254) 
and among staff members was 84% (63 of 75). Overall, 220 
(67%) of the 329 facility residents and staff members com-
pleted the questionnaire; 109 (33%) were unavailable or did 
not participate. During in-person interviews, residents reported 
that tortilla chips served at lunch on October 11 tasted and 
smelled like chemicals. Although the tortilla chips reportedly 
smelled and tasted foul, many persons consumed them.

Among 220 persons interviewed, 133 (60%) met eligibility 
for the initial case-control study with 79 case-patients and 64 
controls identified. The median age of the case-patients (30 years; 
range = 20–77 years) was slightly less than that of the controls 
(36 years; range = 19–63 years) (p = 0.02). The percentage of 
residents among case-patients (76 of 79, 96%) was similar to 
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the percentage among controls (59 of 64, 92%) (p = 0.47). 
Among case-patients, the predominant symptoms reported were 
nausea (65 of 79, 82%), gas/bloating (61 of 79, 77%), stomach 
cramps (59 of 79, 75%), and diarrhea (57 of 79, 72%); a smaller 
number reported vomiting (17 of 79, 21%). Most case-patients 
experienced short-lived illness and recovered fully with a median 
illness duration of 24.5 hours (range = 2 hours–14 days). More 
than half of the case-patients with known illness onset times (48 
of 78, 62%) became ill within 1–3 hours after eating lunch on 
October 11, indicating that the outbreak likely was caused by 
a point source exposure (Figure).

Lunch on October 11 was the only meal significantly associated 
with illness in multivariate analysis (adjusted odds ratio = 22.8) 
(Table 1). Food items served included nacho cheese sauce, tortilla 
chips, beef and beans, Spanish rice, salad, ranch dressing, a cookie, 
and multiple drink options. Certain food items served at the meal 
were often consumed together (e.g., tortilla chips and nacho cheese 
sauce) and associated with illness in univariate analysis; these items 
were included in multivariate modeling. Tortilla chips were the 
only food item associated with illness in multivariate analysis 
(adjusted odds ratio = 9.7) (Table 2).

A total of 55 case-patients and 57 controls were identified 
for the nested case-control study. The median age among 
case-patients (30.5 years; range = 20–77 years) was similar to 
that of controls (median = 35.5 years; range = 19–63 years) 
(p = 0.07). No difference in the percentage of residents among 

case-patients (52 of 55; 95%) and controls (56 of 57; 98%) was 
observed (p = 0.36). Multivariate modeling identified the lunch 
on October 11 (adjusted odds ratio = 10.5; 95% confidence 
interval [CI] = 1.2–90.1) and tortilla chips (adjusted odds 
ratio = 7.9; CI = 1.4–45.3) as exposures associated with illness.

No enteric pathogens were identified in stool specimens 
tested by the Wyoming Public Health Laboratory, and no 
bacterial toxins were detected in a composite sample of food 
items served at the October 11 lunch meal. Because no infec-
tious source was identified and epidemiologic association of 
tortilla chips with illness existed, investigators tested the tortilla 
chips for chemicals to identify potential contamination. On 
October 30, testing of frozen samples of tortilla chips, nacho 
cheese sauce, and a composite food mixture (beef, beans, nacho 
cheese sauce, tortilla chips, and Spanish rice) by the Wyoming 
National Guard’s 84th Civil Support Team for possible chemi-
cal contamination did not yield any unusual chemicals; how-
ever, hexanal, which is used as a measure of rancidity (1,2), 
was detected in the tortilla chip sample. On December 10, 
2015, the private food testing laboratory measured the peroxide 
value, another marker for rancidity, in the composite sample of 
frozen lunch items. The peroxide value of the composite food 
sample was 377 meq/kg. Laboratory staff members reported 
that the peroxide value of the composite food sample was 
markedly high, but they could not provide any reference ranges 
because of a lack of food not suspected to be contaminated 

FIGURE. Number of residents and staff members (N = 79*) at a correctional facility reporting gas, bloating, abdominal cramps, diarrhea, nausea, 
or vomiting, by time of onset of first symptom† — Wyoming, October 10–12, 2015
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but produced at approximately the same time 
to serve as control samples. The tortilla chips 
were purchased from a food distribution cen-
ter, and the production and expiration dates 
were unknown. All remaining bags of tortilla 
chips were discarded before investigators could 
obtain them for testing.

Discussion

This report describes a point source outbreak 
of gastrointestinal illness at a correctional facil-
ity where no infectious etiology was identified, 
but epidemiologic evidence implicated a single 
food item, tortilla chips, as the source of ill-
ness. Hexanal is a compound common in food 
additives, dyes, and insecticides. However, both 
hexanal and peroxide are markers of rancidity 
(1,2). The high peroxide value in the compos-
ite food sample and detection of hexanal in the tortilla chips 
indicate the chips might have been rancid. Rancidity results 
from degradation of oils and fats, a process that can occur 
through exposure to heat and light, and can affect the taste 
and quality of food. The foul taste and odor of the tortilla 
chips reported by facility residents and staff members further 
support this hypothesis. However, because approximately 
3–8 weeks had elapsed between the date of food service and 
testing, the rancidity of the chips at the time of service could 
not be confirmed. Interpretation of food testing results from 
this outbreak was difficult because no food control samples 
for each food item tested were available for comparing results. 
For example, comparing the peroxide and hexanal levels from 
the suspect food that was served with those of tortilla chips 
not suspected to be contaminated and produced by the same 

manufacturer on approximately the same date would have 
allowed investigators to better determine what levels would be 
expected from exposure to heat and light over time and what 
levels might be associated with adverse health events.

Outbreaks caused by intentional and unintentional chemical 
contamination of food (e.g., with pesticides and ammonia) 
have been described (3–7) and are characterized by a rapid 
onset of illness. Food testing in this outbreak, however, did not 
detect evidence of adulteration or added chemicals that could 
explain the increase in gastrointestinal illness after consump-
tion of tortilla chips. Further, in outbreaks caused by chemical 
contamination, persons with illness typically experience nausea, 
vomiting, and neurologic symptoms (3–7); case-patients in this 
outbreak did not report neurologic symptoms, and only 21% 
reported vomiting. Instead, >70% of case-patients reported 
nausea, burping, gas, or diarrhea.

TABLE 1. Univariate and multivariate logistic regression analysis of meal exposures among 79 case-patients and 64 controls in an outbreak of 
gastrointestinal illness at a correctional facility — Wyoming, October 2015

Meal Date
No.  

exposed

No. of case-patients 
reporting exposure* 

(%)

No. of controls 
reporting exposure* 

(%) OR (95% CI) p-value†
Adjusted OR 

(95% CI) p-value§

Breakfast 10/8/15 137 52/75 (69) 38/62 (61) 1.4 (0.7–2.9) 0.37 — —
Lunch 10/8/15 136 59/74 (80) 40/62 (64) 2.2 (1.0–4.7) 0.05 0.9 (0.3–3.5) 0.96
Dinner 10/8/15 132 66/74 (89) 41/58 (71) 3.4 (1.3–8.6) 0.01 0.9 (0.2–4.6) 0.92
Breakfast 10/9/15 136 52/76 (68) 41/60 (68) 1.0 (0.5–2.1) 1.00 — —
Lunch 10/9/15 135 65/75 (87) 43/60 (72) 2.6 (1.1–6.1) 0.05 0.5 (0.1–2.3) 0.43
Dinner 10/9/15 137 65/76 (85) 39/61 (64) 3.3 (1.5–7.6) <0.001 2.5 (0.6–10.8) 0.21
Breakfast 10/10/15 138 41/78 (52) 30/60 (50) 1.1 (0.6–2.2) 0.86 — —
Lunch 10/10/15 136 64/75 (85) 42/61(69) 2.6 (1.1–6.1) 0.02 1.2 (0.3–4.5) 0.83
Dinner 10/10/15 140 66/78 (85) 47/62 (76) 1.7 (0.7–4.1) 0.20 — —
Breakfast 10/11/15 140 36/77 (47) 33/63 (52) 0.8 (0.4–1.5) 0.61 — —
Lunch 10/11/15 141 78/79 (99) 46/62 (74) 27.1 (3.4–211.3) <0.001 22.8 (2.5–209.5) 0.01

Abbreviations: CI = confidence interval; OR = odds ratio.
* Not all of those interviewed answered each question.
† Fisher’s exact test two-sided statistic.
§ Chi-square statistic.  

TABLE 2. Results of univariate and multivariate logistic regression analyses of October 11, 
2015, lunch food item exposure among 79 case-patients and 64 controls in an outbreak 
of gastrointestinal illness at a correctional facility — Wyoming, October 2015

Food item

No. of 
case-patients 

reporting 
exposure*  

(%)

No. of  
controls 

reporting 
exposure*  

(%)
OR

(95% CI) p-value†
Adjusted OR 

(95% CI) p-value§

Tortilla chips 75/78 (96) 36/62 (58) 18.1 (5.1–63.6) <0.001 9.7 (2.2–42.7) <0.001
Beef and bean mix 72/77 (93) 40/63 (63) 8.3 (2.9–23.5) <0.001 1.9 (0.4–9.6) 0.42
Nacho cheese 

sauce
74/79 (94) 41/63 (65) 7.9 (2.8–22.5) <0.001 1.9 (0.3–10.0) 0.46

Spanish rice 64/76 (84) 38/63 (60) 3.5 (1.6–7.8) <0.001 0.9 (0.2–3.8) 0.90
Salad 61/77 (79) 36/61 (59) 2.6 (1.2–5.6) 0.01 1.1 (0.3–4.7) 0.85
Cookie 53/71 (75) 33/60 (55) 2.4 (1.2–5.0) 0.03 0.9 (0.3–2.5) 0.90
Ranch dressing 56/76 (74) 34/59 (58) 2.1 (0.9–4.2) 0.06 — —
Fruit drink 27/75 (36) 15/60 (25) 1.7 (0.8–3.6) 0.19 — —

Abbreviations: CI = confidence interval; OR = odds ratio.
* Not all of those interviewed answered each question.
† Fisher’s exact test two-sided statistic.
§ Chi-square statistic.  
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Few outbreaks of gastrointestinal illness associated with con-
sumption of rancid food have been documented (8). Rancidity 
was identified as the source of an outbreak in India in which 
80 persons became ill with abdominal cramping, vomiting, and 
diarrhea within 1.5–2 hours after consuming rancid biscuits 
(8). The biscuits were deemed rancid through peroxide test-
ing. The Wyoming correctional facility outbreak illustrates the 
importance of considering noninfectious etiologies of illness and 
collecting all suspected foods, as well as samples not suspected to 
be contaminated to serve as controls, to ensure that food testing 
can be fully interpreted. When considering rancidity as a source 
of illness, specific testing methods not routinely available or 
performed at public health laboratories are needed.
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Summary
What is already known about this topic?

Although consumption of rancid food can cause gastrointestinal 
illness, few outbreaks have been documented.

What is added by this report?

In October 2015, an outbreak of gastrointestinal illness 
occurred at a Wyoming correctional facility. Epidemiologic and 
laboratory evidence implicated rancid tortilla chips as the 
likely source of illness.

What are the implications for public health practice?

The likelihood of rancid tortilla chips as the source of illness in 
this outbreak serves as a reminder to consider alternative 
sources of illness other than foodborne pathogens during 
outbreaks of unknown gastrointestinal illness. When rancidity is 
suspected as the source of illness, specific food testing methods 
are needed that might not be readily available at state public 
health laboratories.
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