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Introduction 

 

On November 7, 2013, Public Health - Muskegon County (PHMC) received notification of one 

positive case for Salmonella infection from the laboratory of North Ottawa Community Hospital in 

Grand Haven, Michigan.  Through the investigation on food history, the patient indicated she 

consumed a meal at Pints and Quarts on October 31, 2013, which is a locally owned and operated 

independent restaurant in Muskegon County. On the afternoon of November 8, 2013, six Salmonella 

diagnoses were reported by Muskegon’s Mercy Health Infectious Disease Control to PHMC and initial 

interviews identified that a common link of these cases was that they recently dined at the restaurant -- 

Pints & Quarts and C.F. Prime (PQ/CFP), a single restaurant with two dining rooms and separate 

menus. Initial interviews revealed that all of the patients had eaten at the restaurant in a four-day 

period from October 30 to November 2, 2013 before the onset of illness.  

In Muskegon County, there were 16 Salmonella cases in 2011 and 7 cases in 2012 (Table 1). The 

increase in the number of these reported cases in such a short period was an indication of a possible 

outbreak of a Salmonella infection. The information from those patients led PHMC to believe that 

this was a large outbreak involving multiple parties. An investigation was initiated on November 8, 

2013.   

 

Background 

 
Salmonella is a type of food poisoning caused by the Salmonella Genus Bacterium. There are many 

different species subtypes of these bacteria. Salmonella enterica serotype Enteritidis (Salmonella 

Enteritidis) is one of the most common types in the United States.  

 

Every year, approximately 40,000 cases of Salmonella infection are reported in the United States.
1
 

Because many milder cases are not diagnosed or reported, the actual number of infected may be 30 or 

more times greater. Symptoms of Salmonella include diarrhea, fever, and abdominal cramps. These 

symptoms usually develop 12 to 72 hours after infection and the illness usually lasts four to seven 

days. Most individuals recover without treatment, however, some cases with more severe symptoms 

need to be hospitalized. Older adults, infants, and those who have impaired immune systems are at 

highest risk.  

 

Salmonella bacteria are usually transmitted to humans through consumption of foods contaminated by 

Salmonella enterica. Contaminated foods usually look and smell normal. Contaminated foods are 

often of animal origin, such as poultry, milk, and eggs; however, any food, including vegetables, may 

become contaminated during food processing or food handling.  

 

                                                 
1  CDC - General Information on Salmonella  http://www.cdc.gov/salmonella/general/ 
 

http://www.cdc.gov/salmonella/general/
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In Muskegon County, a total of 126 confirmed Salmonella cases were reported to PHMC during the 

period 2003 through 2012. There is usually a slight increase of incidences of Salmonella during the 

summer time.   

 

 
 

 

Epidemiological Investigation 
 

Methods 

PHMC initiated an epidemiological investigation to determine the extent of the outbreak, risk factors 

related to the outbreak, and steps necessary to control and prevent further infection. A Case-Control 

Study was conducted to ascertain if there was an association between the illness and any particular 

food item. For case findings, PHMC contacted confirmed Salmonella cases to compile a list of names 

and phone numbers and to request that patrons who dined at the restaurant between October 30, 2013 

and November 2 contact PHMC. The Confirmed Cases’ dining partners and identified ill individuals 

were included for the case-control study.  

 

Case Definition 

Confirmed cases were laboratory confirmed cases for persons who ate at PQ/CFP between 

October 30 and November 2, 2013 and had Salmonella isolated from a stool culture.  

 

Probable Cases were defined as individuals who dined in the same restaurant within the same time 

frame with onset of diarrhea, fever, or other symptoms such as abdominal cramps, vomiting, and 

nausea within 6-72 hours after eating, but without laboratory confirmation.  

 

Controls were non-sick friends or family members who consumed food at the same restaurant within 

the same time frame. The Control name list was obtained through contacts of confirmed cases or 

member of a risk group as identified by PHMC during the Salmonella outbreak.  

Table 1. Salmonella Diagnoses by Year (2003-2012) 
In Muskegon County 

Source: Michigan Disease Surveillance System (MDSS) 

By Year  Number of Diagnoses 

2003 17 

2004 11 

2005 7 

2006 16 

2007 16 

2008 13 

2009 11 

2010 12 

2011 16 

2012 7 
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A list of over 160 patrons was compiled. PHMC attempted to enroll approximately 100 Controls but 

only 58 agreed to participate in the study. Additionally, a complete list of 35 employees who worked 

between October 30 and November 2, 2013 was provided from the restaurant. Since these employees 

normally did not eat the food items from the restaurant’s menu, they were excluded from the Case-

Control Group but separate tests were performed to estimate the exposure rate and other risk factors 

associated with the outbreak.    

 

Survey Administration 

With assistance from the Region 6 Epidemiologist, two outbreak specific questionnaires were 

developed for this project (one for patrons and the other for employees). Telephone interviews were 

conducted of the patrons while face-to-face interviews were applied to the employees. Out of county 

respondents were interviewed by telephone by their own county public health departments.  Thirteen 

PHMC staff members were involved in the interview process.  

 

With more than 200 attempts made to contact individuals who were on the list of names, a total 

of 121 interviews were conducted. However, the answers for each question do not always total 

121 since a few respondents did not complete every single question in the questionnaire.   

 

Statistical Analysis 

Data were entered and analyzed by using SPSS 20 (Statistical Software). Descriptive statistics for age, 

gender, hospitalization, and food specific attack rates were calculated for the study participants. The 

odds ratios and 95% confidence intervals were calculated to assess the association between particular 

food items and subsequent illness. Chi-squared (two-tailed) tests were performed to test statistical 

significance.  

 

Environmental Investigation 

PHMC conducted six onsite investigations at PQ/CFP connected to the outbreak.  Early in the morning 

of November 8, the PQ/CFP Owner/Manager, A. Harris, stopped into PHMC and indicated that he had 

a sick employee working for his restaurant.  As PHMC had received two additional reports of 

unrelated people with diagnosed Salmonella infections with a common link to PQ/CFP, later that 

afternoon, two PHMC Food Service Sanitarians were assigned to perform a foodborne illness 

inspection and visited the restaurant for the first time. At that time, PHMC only knew that Salmonella 

was the diagnosis. The kitchen facility was inspected in a focused manner.  Coolers, date marks, 

cooking procedures, employee health policies, along with hand washing requirements were reviewed 

and discussed with Mr. Harris.  At that time, another manager informed PHMC that there were a total 

of three employee illnesses.  Employee health forms (see attached) were provided to him by the two 

Food Service Sanitarians. 

 

During the second visit on November 13, employee interviews were conducted by PHMC staff at the 

restaurant. A list with a total of 35 employee names was provided by PQ/CFP management, 20 

interviews were captured on site and 12 more were completed within the next few days. During this 

session of interviews, PHMC discovered that several employees had been sick with probable 

Salmonella symptoms after November 2.  The Sanitarian reviewed policy and procedures with Mr. 

Harris and also provided him with a copy of CIFOR Industry Guidelines (Council to Improve 

Foodborne Outbreak Response).  During this onsite visit, Mr. Harris stated that the Béarnaise sauce 
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uses raw egg yolk, but that the Caesar dressing does not contain raw egg.  Therefore, the focus shifted 

to the processing of the chicken. 

 

The third site visit was conducted on November 15. The entire process was reviewed from when the 

chicken was thawed to the time it went out as an order. Chicken was received frozen, thawed in the 

preparation sink under cold running water, placed in a marinade and then stored in the walk-in cooler 

on the bottom shelf until needed. Chicken containers were moved to the cook line cooler to be used on 

the grill when needed. Once a container was emptied, it was taken to the dish area to be washed.  Mr. 

Harris reviewed with the sanitarian the process of how the Thai Chicken Lettuce Wrap was prepared 

and handled, focusing on the chicken. Raw chicken was cooked on a Char-Grill until it reached 165°F. 

During this inspection, the chicken was put into the microwave on a plate to increase temperature to 

over 190°F; it was then cut and placed onto salads, lettuce wraps and the Chicken Balsamic Sandwich. 

 

On November 21, a fourth site visit occurred. Another Owner/Manager, F. Scharmer, informed PHMC 

that he will be the Lead Restaurant Contact Person from the date of this visit forward.  Mr. Scharmer 

provided documentation of all food sales for the dates 10/30, 10/31, 11/01 and 11/02.  This inspection 

focused on how the Thai Chicken Lettuce Wrap was prepared and handled with more emphasis on the 

lettuce itself. The Bibb lettuce that was used during the days in question was no longer used. This 

particular lettuce was washed when needed. The lettuce used for the wraps is prepared per order. A list 

was given to the Sanitarian identifying the dishes each type of lettuce is used in: 

 

 Romaine- All sandwiches, Caesars, Cobb and Chop salads 

 Bibb- Thai Chicken Lettuce Wrap  

 Iceberg- Wedge Salad 

 Mixed greens- Michigan Field Salad   

 

At the fifth site visit on November 22, a process interview was conducted at PQ/CFP with five kitchen 

employees that worked during the days in question. Interviews were conducted to determine each 

employee’s responsibilities and how they interpreted the current standard operating procedures (SOP). 

One of the variations in procedures was the process of lettuce washing. Some employees indicated that 

they always wash the lettuce prior to use and others stated that the lettuce is received prewashed and 

did not need to be washed at the facility. The Food Service Sanitarians learned from the five kitchen 

employees that two of the dressings, Caesar and Citrus were made with raw eggs. The Citrus dressing 

was added to the slaw which was used as a topping for the Firecracker Shrimp, the Thai Chicken 

Lettuce Wrap, Ricky’s Sloppy Joe and the Crispy Fish Sandwich. The Caesar dressing was used for the 

Caesar Salad.  Previously, during the November 13 interview, Mr. Harris had stated that the Caesar 

dressing did not contain raw egg. Mr. Scharmer gave PHMC a copy of current SOP at this site visit. 

 

On December 10, PHMC sent a Food Service Sanitarian to PQ/CFP for a sixth site visit to take 

pictures of the different kitchen preparation locations, equipment and storage practices (see Appen-  

dix  IV). 

 

In addition to onsite investigations, PQ/CFP and PHMC communicated via email and phone calls (see 

Appendix V). PQ/CFP owners/management and staff have been very helpful and forth coming during 

the entire investigation. Mr. Harris was proactive on November 8 by informing PHMC that PQ/CFP 

had one sick employee. 
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At the end of the investigation, PHMC did not find any one particular area that could positively be 

identified as the sole cause of the outbreak. There are a few potential areas of concern which will be 

addressed later in these findings.   

 

Result 

 
Epidemiological Investigation 

Among a total of 121 respondents in the study group, 89 (73.6%) were customers and 32 (26.4%) were 

employees. A majority of the customers (76 out of 89 customers or 85.4%) ate from the menu at PQ 

while a few others (13 customers or 14.6%) dined from the menu at CFP. Of the 32 employees 

interviewed, 18 worked in the kitchen (preparation cook, cook, dishwasher, etc.) and the other 14 

worked in the front of the house (servers, bartender, and host). On examination of the data collection 

for ill and non-sick respondents, 31 (25.7%) out of the 121 met the case definition (laboratory 

confirmed), 32 (26.5%) were probable, and 58 (47.9%) were not sick (Controls). Among 32 

employees, 8 identified themselves to be sick including two confirmed cases (see Table 2).    

 

 

Table 2.  Study Group Profile 

Categories Numbers   Percent 
Customer Confirmed Cases         29      24.0% 

Customer Probable Cases         25      20.7% 

Non-Sick Customers         35      28.9% 

Restaurant Staff Confirmed Cases           2        1.7% 

Restaurant Staff Probable Cases           6        5.0% 

Non-Sick Staff         24       19.8% 

  Total: 121       100% 

  

 

 

 

Descriptive Statistics: The median age for cases was 44.5 years ranged from 9 months old to 80 years 

of age. About two-thirds of the cases were females (Table 3). The median age for Controls was 44 

years of age (range 10-67) and more than half (57.1%) were males. A majority of both Cases and 

Controls dined from the PQ menu. Of 13 individuals who dined from the CFP menu, 11 were Cases 

and only two were Controls. The respondents in the study group were from Muskegon County 

(77.5%), Ottawa County (16.9%), and other counties including Calhoun, Kent, Oakland, and 

Washtenaw (5.6%).  Employees in this study group were young (median age: 27), and most of them 

were Muskegon County residents (96.9%) (see Table 4).  
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Table 3. Demographic Profile of the Investigation Participants  

(Cases and Controls n=89) 
 

                    Cases (n=54)        Controls (n=35) 

Characteristic          Numbers          %    Numbers     % 

Gender 

Male 

Female 

 

              19 

              35 

 

      35.2% 

      64.8% 

 

         20 

         15 

 

  57.1% 

  42.9% 

Age, Years 

Median 

Range 

 

              44.5 

9 Months-80 Years 

 

                   

 

         44 

  10-67 Years 

 

Menus 

Pints & Quarts 

C.F. Prime 

                  

 

              43 

              11 

 

 

      79.6% 

      20.4% 

             

 

         33 

           2 

                  

 

  94.3% 

    5.7% 

   

County of Residents 

Muskegon 

Ottawa 

Calhoun 

Kent 

Oakland 

Washtenaw 

 

              44 

                9 

                1 

                0 

                0 

                0 

 

      81.5% 

      16.7% 

        1.9% 

         --- 

         --- 

         --- 

 

         25 

           6 

           1 

           1 

           1 

           1 

 

  71.4% 

  17.1% 

    2.9% 

    2.9% 

    2.9% 

    2.9% 

        

 

 

 

 

Table 4. Employee Demographic Profile (n=32) 
 

  

Characteristic        Numbers         % 

Gender 

                                  Male 

                                  Female 

 

           18 

           14 

 

      56.3% 

      43.8% 

Age, Years 

                                  Median 

                                  Range 

 

           27 

      19-41 Years 

 

                   

County of Residents 

                                  Muskegon 

                                  Ottawa 

                                      

 

           31 

             1 

                              

 

      96.9% 

        3.1% 
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Clinical Symptoms:  

 

The sick respondents presented a number of gastrointestinal symptoms after eating from the PQ/CFP 

menus or working at the restaurant from October 30 through November 2, 2013. These symptoms 

included diarrhea, bloody diarrhea, nausea, vomiting, stomach cramps, chills and/or sweats, headache, 

body and/or muscle aches, bloating/gas, and fever (see Table 5). The most common reported 

symptoms were diarrhea (98.4%) and stomach cramps (92.1%).   

 

Almost two-thirds of the sick individuals (64.5%) sought medical treatment. In some cases, patients 

made multiple visits either to their Primary Care Providers (41.2%), an Emergency Room (34.9%), or 

a Medi-Center/Urgent Care Facility (3.0%). Five cases were hospitalized, including one secondary 

case. The secondary case, which had an underlying medical condition, was clinically confirmed on 

November 12. The two Epi-linked family members ate from the CFP menu on November 1, 2013 and 

both became ill on November 3.   

 

 

 

Table 5.  Prevalence of Symptoms Among Cases (n=63)* 
 

Symptom/Outcome 

 

Number Percent (%) 

Diarrhea 62 98.4% 

Diarrhea with blood 12 19.4% 

Nausea 43 68.3% 

Vomiting 18 28.6% 

Stomach cramps 58 92.1% 

Fever 40 64.5% 

Chills and/or sweats 45 71.4% 

Headache 41 68.3% 

Body or muscle aches 47 74.6% 

Bloating or gas 34 56.7% 

Seen by health care provider** 

                   

Primary Care Providers (PCP) 

Emergency Room (ER)  

Hospitalization 

Medi-Center/Urgent Care Facility  

 

          40 

 

          26 

          22 

            4 

            2 

                64.5% 

           

                41.2% 

                34.9% 

                  6.3% 

                  3.0% 

 

                     *Answers do not always total to 63 since some individuals did not answer every  

 single question. 

** Counts included same Cases who made multiple visits to PCP, ER, or Medi- 

     Center/Urgent Care Facility 
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Dining Time: Of all the patrons included in the study between October 30 and November 2, 2013: 

85.4% ate from the PQ menu while the other 14.6% of the respondents dined from the CFP menu. As 

Figure 1 shows, 69.4% of PQ and 84.6% CFP respondents reported that they consumed meals at the 

restaurant on November 1, 2013.      

 

 
 

Employees 

Eight sick employees indicated onset of the illness between November 2 and November 10.  Five out 

of eight sick employees reported that they consumed meals at the restaurants between October 30 and 

November 2.  

 

The Epidemic Curve and Incubation Period 

The Epidemic Curve is indicated as a common source curve which shows that the outbreak has 

occurred as the result of continuous exposure to a common source. Food was determined to be the 

most likely potential harmful source. As shown in Figure 2, the respondents had onset of illness 

between 8 and 183 hours after food consumption. The onset of symptoms continued to occur over the 

next 10 days. It peaked on November 3, 2013 with a total of 18 sick respondents reporting onset of 

symptoms. The last day of onset of symptoms being reported was November 10, 2013.  

 

Incubation information was available for 55 sick individuals. The median incubation period was 39 

hours. On average, the incubation period for Salmonella infections is 12 to 72 hours. Altogether, 

72.7% (40 cases) of the cases had onset of symptoms within 72 hours and 27.3% (15 cases) had onset 

of symptoms after 72 hours.      

 

Illness Duration 

The duration of symptoms was known for 57 sick individuals. The median duration of symptoms was 

11.4 days. Salmonella infections usually last 5 to 7 days and most do not require treatment other than 

oral fluids. In the case of this outbreak, approximately 30% (17 cases) of the sick respondents had 

Figure 1.  Dining Dates Among 88 Patrons* 

Pints & Quarts Menu: n=75 

C.F. Prime Menu: n=13  

*Data available for 88 patrons 

5.2% 8% 
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illness duration within a 7 days range while most sick respondents 70% (40 cases) reported that their 

symptoms lasted much longer, particularly among younger and older cases.  

 

 
 

PQ Menu: Based on the questionnaire responses, all of the food items consumed from the PQ menu 

were analyzed for statistical significance. It was concluded that multiple food items were significantly 

associated with the illness.  

 

The odds ratios found in the Case Control Study are represented in Table 6. When the odds ratios and 

95% confidence intervals were taken into consideration, the highest risk was found in the group who 

ate Salad (odds ratio=5.3; 95% CI=1.09-26.01). That means those who ate Salad were 5 times more 

likely to develop the illness than those who did not consume the food item. Thai Chicken Lettuce 

Wraps and Grilled Chicken Added to Salad, both were only consumed by the sick individuals, were 

significantly associated with the outbreak. The exposed attack rate for the sick group is 39.5% 

(p<0.001) for Thai Chicken Lettuce Wraps and 19% (p<0.01) for Grilled Chicken Added to Salad.  

 

Figure 2. Epidemic Curve of Gastrointestinal Illness  

 Associated with Eating from the Menus of PQ/CFP  

    from October 30 to November 2, 2013 

Cases verified through December 18, 2013 
*Includes 8 sick restaurant employees, 2 of whom had confirmed Salmonella Infection 
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Table 6.  Frequency of Exposure to Potential Sources of Salmonella from Pints & Quarts Menu 

in Paired Cases and Controls 

(Cases = 43 and Controls = 33) 

 

  

Items 

 

Cases* 

 

Controls* 

 

Odds 

Ratio 

95% 

Confidence 

Interval 

 

P 

Value** 

 

 

 

 

 

 

 

 

 

 

Appetizers 

Thai Chicken Lettuce Wraps 17    (39.5%) 0   <  0.001 

Spinach Artichoke Dip/Chips 2         (4.7%) 0       0.223 

Hand Dipped Onion Rings  1         (2.3%) 3     (9.7%) 0.2   0.02-2.25     0.168 

Hand Dipped Onion Ring with 

Spicy Buttermilk Ranch 

0 4   (12.9%)       0.02 

Hand Dipped Boneless Wings 4         (9.3%) 0       0.08 

Crispi Calamari 1         (2.3%) 3     (9.7%) 0.2   0.02-2.25     0.168 

The Best Mini Cheeseburger 3         (7.0%) 0       0.133 

Chips and Cheese 2         (4.7%) 2     (6.5%) 0.7   0.09-5.32     0.735 

Chips & Cheese with shredded 

Chicken 

0 1       0.24 

Famous Crispy Pickle Chips 2         (4.7%) 8   (25.8%) 0.1   0.03-0.72     0.009 

Gary’s gravy Fries 0 5   (16.1%)       0.006 

Homemade Tear & Share 

Pretzel 

4         (9.3%) 6   (19.4%) 0.4   0.11-1.67     0.212 

Homemade Tear & Share 

Pretzel with Pints’ Cheese 

Sauce 

3         (7.0%) 3     (9.7%) 0.7   0.13-3.72     0.68 

P’s & Q’s Quesadilla 2         (4.7%) 0       0.223 

Mini Seared Rare Tuna Tacos 1         (2.3%) 1     (3.2%) 0.7   0.043-11.88     0.814 

Firecracker Shrimp 5       (11.6%) 2     (6.5%) 1.9   0.345-10.544     0.453 

 

Sandwich 

Chicken Balsamic 6       (14.0%) 2     (6.5%) 2.4   0.442-12.522     0.305 

TBCG 1         (2.3%) 2     (6.5%) 0.3   0.030-  3.987     0.375 

Hot Ham & Swiss 1         (2.3%) 1     (3.2%) 0.7   0.043-11.878     0.814 

Oven Roasted Turkey Club 2         (4.7%) 0       0.223 

 

 

Salad 

Salad without specific name 11    (25.6%) 2    (6.1%) 5.3   1.091-26.011     0.025 

Grilled Chicken Added to 

Salad 

8         (19%) 0       0.010 

BLT Wedge 2        (4.7%) 1    (3.2%) 1.4   0.127-16.894     0.759 

Caesar 1        (2.3%) 0       0.393 

Michigan Field 2        (4.7%) 0       0.223 

Healthy Greens 0 1    (3.2%)       0.236 

 

 

Any Sides 

House Slaw 0 1    (3.1%)       0.243 

French Fries 6      (14.0%) 3    (9.7%) 1.5   0.348-  6.585     0.579 

Tater Tots 3        (7.0%) 5  (15.6%)    0.41   0.089-  1.838     0.230 

House Salad 3        (7.0%) 1    (3.1%)    2.32   0.230-23.452     0.453 

Hand Dipped Onion Rings 1        (2.3%) 2    (6.2%)    0.36   0.031-  4.121     0.391 

*Answers do not always total to 43 for Cases and 33 for Controls because several subjects could not   

remember if they ate the indicated item.  

**Bolded areas for items of statistical significance 
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Table 6.  Frequency of Exposure to Potential Sources of Salmonella from Pints & 

Quarts Menu in Paired Cases and Controls 

 

(Continued) 

 

  

Exposure 

 

Cases 

 

Controls 

 

Odds 

Ratio 

95% 

Confidence 

Interval 

 

P 

Value 
 

 

 

 

 

Burger 

Traditional Burger 3       (7.0%) 2       (6.5%)   1.01 0.171-  6.930 0.929 

Modern American 0 1       (3.2%)   0.236 

American Cheddar Cheese on burger 3       (7.0%) 2       (6.5%)   1.1 0.171-  6.930 0.929 

Provolone on burger 0 1       (3.2%)   0.236 

BBQ Sauce on burger 0 2       (6.5%)   0.91 

Spicy G on Burger 1       (2.3%) 0   0.393 

Burger – Topping Lettuce 1       (2.3%) 4     (12.9%)   0.2 0.017-  1.516 0.074 

Burger – Topping Tomato 1       (2.3%) 3       (9.7%)   0.2 0.022-  2.246 0.168 

Burger – Topping Onion 0 5     (16.1%)   0.006 

Burger -- Topping Bacon 2       (4.7%) 2       (6.5%)   0.7 0.094-  5.315 0.735 

Burger – Topping caramelized onions 0 1       (3.2%)   0.236 

Soup of the Day 2       (4.7%) 1       (3.2%)   1.5 0.127-16.894 0.759 

Soup French Onion 0 1       (3.2%)   0.236 

Skillet Mac-Michigan Ballpark 0 2       (6.2%)   0.97 

Dinner Water 18   (46.2%) 14   (42.4%)   1.2 0.457-  2.961 0.751 

 

Beverage 

Soda 9     (21.4%)   4   (12.5%)   1.9 0.530-  6.873 0.317 

Alcohol   27   (64.3%) 27   (81.8%)   0.4 0.135-  1.186 0.093 

Beverage with ice 22   (52.4%) 20   (60.6%)   0.7 0.284-  1.802 0.476 

      

 

*Answers do not always total to 43 for Cases and 33 for Controls because several subjects could not 

remember if they ate the indicated item 

 

 

CFP Menu: In this study, a total of 13 individuals ate from the CFP menu.  Table 7 represents the 

food items eaten by the respondents in the study group. Among meals consumed or eaten were several 

main dishes (Prime Rib, Steak, and Shrimp) with salads and main dishes without salads. All of those 

who consumed food contained with salad were sick while the two non-sick respondents did not eat 

food that contained salad. In this case, consumption of any dish containing salad was strongly 

associated with the illness.  

 

This finding, combined with the study result of the PQ Menu, certainly provided strong evidence that 

the Thai Chicken Lettuce Wraps, Various Salads, and Grilled Chicken Added to Salad were the 

sources of the outbreak. Based on the analysis of the food items from the menus implicated to have 

significantly contributed to the illness associated with this outbreak, it was theorized that the various 

salads and chicken could have been contaminated sometime during the preparation cycle.  
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Table 7.  Potential Sources of Salmonella from the C.F. Prime Menu 

 

Among 13 Interviewed Clients 

 

 

 

 

Laboratory Investigation 

Among 32 Confirmed Cases (including one secondary case), all 32 Cases were of the Salmonella 

Enteritidis serotype. Further testing of the stool samples was done at the state laboratory, with the 

following results: PFGE (Pulsed-field Gel Electrophoresis) 1
st
 Enzyme: All 32 of the stools were a 

match. Of these 32 isolates, a second test was done on 17 of them by PFGE and all 17 continued to be 

an identical match (see Appendix III).  

 

Environmental findings 

 

PHMC found areas of good practice. All of the coolers were holding at proper temperature (41°F). 

Food was properly located in the coolers by storing ready to eat (RTE) food above or separate from 

raw meats/eggs. Sanitarian observed chicken with a final cook temperature of 190°F. Chicken must 

reach a minimum cook temperature of 165°F. Overall the kitchen and coolers were clean and 

maintained.  

 

 

 

 

 

 

 Type Main Dish Sick Status 

 
 

 

 

 

Salad 

 

 

 

 
 

BLT Wedge Salad  Prime Rib with twice baked potato Yes           Probable 

BLT Wedge Salad Sirloin Steak Yes Confirmed 

Caesar Salad Prime Rib, green beans/potato Yes Confirmed 

Caesar Salad Strip Steak with mashed potato Yes Confirmed 

Chopped Salad --- Yes           Probable 

Wedge Salad Filet Mignon Yes           Probable 

Wedge Salad New York Strip Steak with potato Yes           Probable 

House Salad Prime Rib with garlic mashed potatoes Yes           Probable 

Caesar Salad Prime Rib with twice baked potatoes Yes           Probable 

House Salad Prime Rib with twice baked potatoes Yes           Probable 

House Salad Prime Rib with twice baked potatoes Yes Confirmed 

  
Total Sickness = 11 

          Confirmed = 4 

          Probable = 7 

Brussels 

Sprouts 

With Walnuts, 

Bacon & Balsamic 

Grilled Shrimp with bread No  

With Walnuts, 

Bacon & Balsamic 

Grilled Shrimp with bread No  

         Total Non-Sickness = 2  
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PHMC found a few areas and processes that could potentially cause foodborne illness in the facility: 

 

 

1. The SOP was reviewed and it was found that they were missing many of the 

following sections that could help prevent a foodborne illness outbreak:  

 An inadequate employee health policy 

 No SOP for cross contamination prevention 

 No SOP for hot/cold holding  

 No date marking SOP 

2. Management was unaware of total number of employees that were sick while 

working.   

3. The inadequate Employee health policy was not clearly relayed to the employees.   

The evidence was shown by employees working while sick with one or both of the 

following symptoms:  

 Vomiting  

 Diarrhea 

4. Some employees indicated that they were unfamiliar and/or did not understand the 

Michigan Modified Food Code of 2009 requirement of reporting symptoms of 

vomiting and diarrhea.
2
 

5. Pantry location stored two containers of dressing made with raw egg. This location is 

the one area where raw product and ready to eat food may cross contaminate.  

6. Inconsistency in preparation of the chicken, salad, and raw vegetables.   

7. The foods prepped in sinks/work tables during the morning were not prepared in the 

order of minimum cook temperatures. This could potentially lead to cross 

contamination if the person washing the prep sink does not clean it properly. 

8. Hand sinks were being used for more than hand washing. (i.e., using as a fill sink, 

disposing of utensil storage waste water). Hand sinks may only be used to wash hands 

in order to help prevent contamination.  

9. Raw unpasteurized eggs were used in two of the dressings (Citrus and Caesar) as well 

as the Béarnaise sauce. Consuming raw eggs may increase the risk of foodborne 

illness since a cook/kill step is not in place.  

10. Management did not know that raw unpasteurized egg was used in two of the 

dressings.  

 

 

 

 

 

 

                                                 
2
 http://www.michigan.gov/documents/mdard/MI_Modified_2009_Food_Code_396675_7.pdf  

  Section 2-201 

http://www.michigan.gov/documents/mdard/MI_Modified_2009_Food_Code_396675_7.pdf
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Hypotheses 
 

PHMC investigators generated a list of hypotheses about the possible method of contamination or exposure to 

the Salmonella based on the information gathered through observations, discussions and analysis of the data. 

The foods most associated with people who were ill were the Thai Chicken Lettuce Wrap, Various Salads, and 

Grilled Chicken added to Salad. 

Hypotheses #1:   Sick Employee 

During the investigation, it was learned that some of the employees were unaware of the Food Code 

requirements to notify restaurant management of certain symptoms of illness.  An employee who was ill with 

Salmonella could contaminate food or objects, especially if their hands were not properly washed after using the 

toilet. The investigators agreed that this was a possibility, but of low likelihood.  A person would have had to 

exhibit the poor hygiene behavior a period of four days and to have contaminated a very large number of meals 

on November 1 in order to create this type of outbreak. 

Hypothesis #2:   Cross Contamination in Sinks 

The investigators found that restaurant employees consistently prepared foods in the two-compartment sink in 

the opposite sequence that was recommended.  For example, they were thawing chicken and preparing it first, 

then preparing any other meats, and lastly, preparing the raw ready-to-eat vegetables. Poor cleaning of the sink 

between items prepared could also contaminate other foods.   Although this is a high-risk way to prepare foods, 

it was seen as unlikely to have caused this particular outbreak. The breakdown in cleaning would have had to 

occur during a four-day period then stop and then would have had to peak on November 1. 

Hypothesis #3:   Cross Contamination of Cutting Boards or Knives 

Although SOP’s did not address an approved method of using and cleaning cutting boards and knives to prevent 

cross contamination, the investigators did not observe or have staff describe a situation where cross 

contamination of cutting boards or knives was occurring. This hypothesis was given a low probability of 

causing the outbreak. 

Hypothesis #5:   Separation and Protection in the Cooler 

The investigators observed very good management of foods in the cooler.  Chicken was placed on the lowest 

shelf on one side, lettuce and other vegetables were placed on the top shelf on the opposite end of the cooler. 

Hypothesis #6:   Raw Eggs 

Raw unpasteurized eggs were routinely used in at least three food items.  The kitchen staff reported that items 

were made in small batches and they informed the investigators that eggs were never pooled (i.e., eggs are 

removed from their shells and then stored in a container for later use).  Eggs have been identified by the U.S. 

Centers for Disease Control and Prevention as the most common source of Salmonella Enteritidis infection
3
. 

Raw eggs were used in the Citrus dressing, Caesar dressing and Béarnaise sauce.  Use of raw unpasteurized 

                                                 
3  CDC - Salmonella serotype Enteritidis: General Information - NCZVED           

http://www.cdc.gov/nczved/divisions/dfbmd/diseases/salmonella_enteritidis/ 
 

http://www.cdc.gov/nczved/divisions/dfbmd/diseases/salmonella_enteritidis/


 17 

eggs would be expected to periodically cause illness for some restaurant patrons.  The reported method of raw 

egg use in recipes did not adequately account for the large number of people ill from Salmonella. 

Hypothesis #7:   Chicken Marinade Getting into Other Foods 

Raw chicken in a marinade should always be expected to carry pathogens, including Salmonella. The 

processing of chicken was closely reviewed by investigators. There was no part of the processing of chicken 

described or observed that would lead to easy cross contamination. 

Hypothesis #8:   Sabotage 

The hypothesis of sabotage was discussed on several occasions.  Deliberate contamination can occur and has 

been known to occur as a cause of an outbreak, however, no disgruntled person was identified and no evidence 

was identified that would substantiate this hypothesis. 

Hypothesis #9:   Contamination at the Pantry Station 

This hypothesis seemed to locate the most likely place where contamination may have occurred. The various 

foods most associated with Salmonella infection in this outbreak were stored or assembled at the Pantry Station.  

The Citrus dressing, Caesar dressing, various lettuces and other salad ingredients were kept at this table and 

menu items containing chicken were brought to this location for assembly before going to the customer.  

However, no clear means of contamination were identified.  

 

Conclusion 

 
A foodborne illness outbreak related to Salmonella enterica serotype Enteritidis (Salmonella 

Enteritidis), all with the same PFGE, occurred during the period from October 30 to November 2, 

2013. It was Confirmed that 31 people who consumed food or worked at PQ/CFP during the time 

frame subsequently developed the illness. Those Cases included 27 Muskegon County and 4 Ottawa 

County residents. One secondary case was epidemiologically linked to the outbreak. In addition, 32 

Probable Cases who ate from the PF/CFP menus developed clinical symptoms compatible with 

Salmonella.  

 

The clinical picture of this outbreak was consistent with Salmonella infections with the majority of the 

ill respondents presented with diarrhea, cramps, and fever. The median incubation period was 39 hours 

and the duration of the illness was 11.4 days.   

 

The source of the outbreak was PQ/CFP. The result of the investigation concluded that food items 

significantly associated with the Salmonella outbreak were various Salads, Thai Chicken Lettuce 

Wraps, and Grilled Chicken Added to Salad. The mentioned food items could have resulted from 

cross-contamination and mishandling of food during the preparation cycle. In particular, Citrus 

dressing, one of the Thai Chicken Lettuce Wraps ingredients made from raw eggs might have provided 

a potential source of contamination.   

 

During the course of investigation, PHMC found several areas and processes that could potentially 

cause cross contamination for the facility, such as use of raw unpasteurized eggs in dressings, hand 
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sinks were being used for more than hand washing, along with other observations listed in the 

Environmental findings section.   

 

Although no single source or act was specifically identified that caused this contamination, several 

practices were observed that could cause foodborne exposure to Salmonella. The most suspicious 

location was the area of the kitchen called the Pantry Station where ingredients for salads, dressings 

(including two containing raw unpasteurized eggs), and other condiments were kept and used to 

prepare salads and chicken dishes. It was unlikely that the Salmonella with the same PFGE came in 

from various farms or processors; however, it was more likely that the contamination of various menu 

items were contaminated in the facility and the Pantry Station-which was the only location where all 

of the foods most highly associated with the outbreak were assembled.    

 

Furthermore, seven employees including two tested positive for Salmonella enterica serotype 

Enteritidis (Salmonella Enteritidis) could have been infected during preparation, handling or 

consumption of contaminated food during the outbreak. An infected employee could transmit 

Salmonella organisms to food ingredients, work surfaces, and utensils, if personal and food hygiene is 

insufficiently practiced.  

 

Lastly, SOP’s were written but did not provide clear direction to staff and completely missed several 

key practices in order to avoid contamination of food products. It was learned that the current 

procedures were seldom used and several employees had never read them. The SOPs should be clear, 

concise, and provide the employee with the organization’s approved procedure related to the critical 

control points in processing food. SOP’s should be the basis for a comprehensive quality control 

program which provides for monitoring and documentation, assuring that SOP’s are followed and 

documentation of corrective actions taken when deviation from the SOP’s is identified.  

 

 

Recommendations 

 

Based on the investigation and all evidence to date, PHMC makes the following recommendations to the 

PQ/CFP: 

 Create SOP’s so they are easier to follow, separate from the employee hand- book, 

adjustable/flexible to protect the customers/employees and inclusive of every step 

to assure they are thorough and complete.  The following website is a tool you may 

use to create SOP’s: 

     (http://www.muskegonhealth.net/ programs/environmental/SOPBuilder.htm) 

 

 Use SOP’s as a basis for a Quality control system. Have an individual person(s) 

responsible for assuring SOP’s are followed. Create a system to document/verify 

the monitoring and corrective actions have been taken when needed. 

http://www.muskegonhealth.net/%20programs/environmental/SOPBuilder.htm
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 Do not use or store any raw potentially hazardous product at the Pantry Station. 

(example: raw unpasteurized egg) This will help prevent potential cross 

contamination of raw and ready to eat (RTE).  

 

 Change the preparation procedure that occurs during the morning shift. Prepare 

RTE food first and then prepare other potentially hazardous food in the order of 

cooking temperature (lowest to highest) or use a completely different sink for the 

preparation of RTE and raw potentially hazardous food. 

 

 Review and use the Foodborne Illness Response Guideline Manual. The manual has 

many tools to help prevent foodborne illness and steps if necessary that a restaurant 

may take to limit an outbreak. Develop a SOP and put one person in charge of 

monitoring for outbreaks.     

 

 Substitute raw eggs in the dressings/slaw with a pasteurized egg product (whole 

shell or containerized); and revise the menu Consumer Advisory (CA) so each food 

item that may be served with raw eggs/meat or may be undercooked are asterisked 

with the following statement: “Asterisked (*) items can be cooked to order or may 

be served with raw eggs/meat. Consuming raw or undercooked meats, poultry, 

seafood, shellfish, or eggs may increase your risk of foodborne illness, especially if 

you have certain medical conditions.” in place of your current menu’s CA. 

 

 

Discussion 

 

 
It is important to understand the purpose of the public health investigation and actions taken as well as 

the limitations inherent in this type of epidemiological investigation process. This process is intended 

to achieve the local public health department’s statutory responsibility to “…provide for 

epidemiological…studies for the purpose of protecting the public health. Make investigations and 

inquiries as to: …The causes, prevention, and control of environmental health hazards…and sources of 

illness.”
4
  

 

This was not an investigation to assign blame, responsibility, or liability. It was an effort by PHMC to 

identify, as quickly as possible, in a scientific manner, with very limited resources, the reason for an 

outbreak of Salmonella infections.  This was imperative in order to determine if the outbreak was 

going to continue so that interventions could be made to stop the transmission of the infection and to 

prevent further infections from the pathogen in the future. 

 

When it became apparent that the exposure to Salmonella had stopped after November 2, 2013, there 

was no additional effort made to gather information as to the extent of illness.  This did, however, 

change the focus of the investigation efforts toward the most likely source(s) of contamination.  

Although PHMC was unable to enroll 100 Controls to achieve the desired 1 Case to 2 Controls ratio, 

the analysis did provide a clear distinction as to which food items were most highly associated with 

this outbreak. Recall bias became increasingly difficult in getting accurate food histories from patrons 

                                                 
4
 Michigan Public Health Code, Act 368 of 1978, as amended, Section 2433(2)(b)(c)(iii). 
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as time had elapsed between when the foods were eaten (between October 30 to November 2) and the 

dates that the food histories were being taken.  As a result, this further diminished the number of 

people who could be included in the analysis. The identified Probable Cases never had stool samples 

tested, and it would be expected that others who were infected never participated in the investigation, 

therefore limiting the ability to get an accurate number for the Salmonella attack rates in order to gain 

a complete understanding of the extent of this outbreak. 

 

None of the foods from PQ/CFP menus that would have been associated with this outbreak were 

available for testing by the time the investigation started because they had already been discarded as 

required under the Food Code. None of the Confirmed or Probable Cases had any leftovers available 

for testing by the time they were questioned about the illness.  

 

Despite these barriers, PHMC investigators were able to gather enough information to reasonably 

conclude that the contamination of several food items with Salmonella Enteritidis with the same PFGE 

had occurred inside the PQ/CFP restaurant from October 30 to November 2, 2013 and that the most 

likely location of the contamination was the Pantry Station which was the only place that all highly 

associated foods were brought together. Recommendations for more comprehensive SOP’s with 

integration into a quality management system have been made along with adjustments in food 

preparation sequencing (i.e. use of sinks, discontinued use of raw unpasteurized eggs, and a more 

explicit consumer advisory on the menu). It is unlikely that the specific cause of this Salmonella 

exposure will ever be found, but several proactive actions can be taken by management to reduce the 

likelihood of another foodborne outbreak occurring at this facility.  
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Appendix I 

 
Pints & Quarts and C.F. Prime Customer Survey Instrument 
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Appendix II 

 
 Pints & Quarts and C.F. Prime Employee Survey Instrument 
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Appendix III 

 
Second PFGE Testing Results 
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BOL SPECIMEN 
ID County Serotype 

# Confirmed  
for PFGE 1st 

Enzyme 
Match 

# Confirmed  
for PFGE 2nd 

Enzyme 
Match 

CL13-175041 Muskegon Salmonella enteritidis x  x  
CL13-175079 Ottawa Salmonella enteritidis x  

 CL13-175066 Muskegon Salmonella enteritidis x  x  
CL13-175031 Muskegon Salmonella enteritidis x  x  

CL13-175057 Muskegon Salmonella enteritidis x  
 CL13-175064 Muskegon Salmonella enteritidis x  x  

CL13-175067 Muskegon Salmonella enteritidis x  x  
CL13-175055 Muskegon Salmonella enteritidis x  x  
CL13-175061 Muskegon Salmonella enteritidis x  

 CL13-175062 Muskegon Salmonella enteritidis x  
 CL13-175054 Muskegon Salmonella enteritidis x  x  

CL13-175065 Muskegon Salmonella enteritidis x  x  
CL13-175070 Ottawa Salmonella enteritidis x  

 CL13-175071 Muskegon Salmonella enteritidis x  
 CL13-175059 Muskegon Salmonella enteritidis x  
 CL13-175060 Muskegon Salmonella enteritidis x  x  

CL13-175073 Muskegon Salmonella enteritidis x  
 CL13-175056 Muskegon Salmonella enteritidis x  
 CL13-175080 Ottawa Salmonella enteritidis x  
 CL13-175077 Muskegon Salmonella enteritidis x  
 CL13-175078 Muskegon Salmonella enteritidis x  
 CL13-175076 Muskegon Salmonella enteritidis x  
 CL13-175086 Muskegon Salmonella enteritidis x  
 CL13-175088 Ottawa Salmonella enteritidis x  x  

CL13-175092 Muskegon Salmonella enteritidis x  
 CL13-165078 Muskegon Salmonella enteritidis x  x  

CL13-165079 Muskegon Salmonella enteritidis x  x  
CL13-165080 Muskegon Salmonella enteritidis x  x  
CL13-165097 Ottawa Salmonella enteritidis x  x  
CL13-165085 Muskegon Salmonella enteritidis x  x  
CL13-165086 Muskegon Salmonella enteritidis x  x  
CL13-165098 Muskegon Salmonella enteritidis x  x  

  
27 Musk/5 Ottawa 
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Appendix IV 

 
PowerPoint Presentation of Photographs  
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Appendix V 

 
                        Listing of email contact & phone call summary  
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Additional Attachments 
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List of Acronyms Used 
 

CA – Consumer Advisory 

CI – Confidence Interval 

CIFOR – Council to Improve Foodborne Outbreak Response 

ER – Emergency Room 

PCP – Primary Care Provider 

PFGE – Pulsed-field Gel Electrophoresis 

PHMC – Public Health Muskegon County 

PQ/CFP – Pints & Quarts and C.F. Prime 

SOP – Standard Operating Procedure 

SPSS 20 – Statistical Software  

RTE – Ready to Eat 
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PUBLIC HEALTH STAFF ROLES IN THE  

SALMONELLA ENTERICA ENTERITIDIS INVESTIGATION  

 

Kenneth A. Kraus, Public Health Director – Administrator/Spokesperson 

Kathy Moore, Deputy Public Health Director – Administrator 

Dr. Douglas Hoch, M.D. – Medical Oversight Advisor 

Jean Chang, Epidemiologist – Incident Commander 

Kevin Green, Environmental Protection Supervisor – Operations Chief 

Max Bjorkman, Environmental Quality Supervisor – Observer 

Pat Krehn, Nursing Supervisor – Confirmed Cases Employee Interviewer 

Robert Olmstead, Emergency Preparedness Coordinator – Statistician 

Eric Lieblang, Bob Kimball, Becky Capaldi, and Ann Schrader, Food Service Sanitarians – Interviewers 

Kathy Gardner, Josh Maitner, and Jeff Croll, Environmental Quality Sanitarians – Interviewers 

Jon Demol and Missy Gallegos, Public Health Educators – Interviewers 

Linda Scott and Sally Schmieding, Public Health Nurses – Confirmed Cases Patron Interviewers 

Dori Peters, Public Health Improvement Specialist – Public Information Officer 

Judy Loss and Julie Henley, Departmental Clerks 

 

 

 

 

 

 

 

 

 

 
 

 


