
Morbidity and Mortality Weekly Report
Weekly / Vol. 68 / No. 16 April 26, 2019

INSIDE
369 Preliminary Incidence and Trends of Infections 

with Pathogens Transmitted Commonly Through 
Food — Foodborne Diseases Active Surveillance 
Network, 10 U.S. Sites, 2015–2018

374 Hepatitis C Virus Potentially Transmitted by Opioid 
Drug Diversion from a Nurse — Washington, August 
2017–March 2018

378 QuickStats

Continuing Education examination available at  
https://www.cdc.gov/mmwr/cme/conted_info.html#weekly. 

U.S. Department of Health and Human Services
Centers for Disease Control and Prevention

Consumption of Alcohol Beverages and Binge Drinking Among Pregnant 
Women Aged 18–44 Years — United States, 2015–2017

Clark H. Denny, PhD1; Cristian S. Acero, MPH1,2; Timothy S. Naimi, MD3; Shin Y. Kim, MPH1

Drinking alcohol during pregnancy can cause fetal alcohol 
spectrum disorders (FASDs), including birth defects that involve 
central nervous system impairment, behavioral disorders, and 
impaired intellectual development, which can lead to difficul-
ties with school and employment. A recent study in four U.S. 
communities found a 1.1%–5.0% prevalence of FASDs among 
first-grade students (1). Drinking during pregnancy might also 
be a risk factor for other adverse pregnancy and birth outcomes, 
including miscarriage and stillbirth (2). CDC estimated the 
prevalence of self-reported current drinking (at least one alcohol 
drink in the past 30 days) and binge drinking (consuming four or 
more drinks on at least one occasion in the past 30 days) among 
pregnant women aged 18–44 years, using 2015–2017 data 
from the Behavioral Risk Factor Surveillance System (BRFSS). 
Current drinking and binge drinking in the past 30 days were 
reported by 11.5% and 3.9% of pregnant women, respectively. 
Among pregnant women who binge drink, the average frequency 
of binge drinking in the past 30 days was 4.5 episodes, and the 
average intensity of binge drinking (the average largest number of 
drinks reported consumed on any occasion among binge drink-
ers) was 6.0 drinks. Increased implementation of evidence-based 
community-level and clinic-level interventions, such as universal 
alcohol screening and brief counseling in primary and prenatal 
care, could decrease the prevalence of drinking during pregnancy, 
which might ultimately reduce the prevalence of FASDs and other 
adverse pregnancy and birth outcomes.

BRFSS is a random-digit–dialed landline and cellphone 
telephone survey that measures behavioral risk factors from a 
representative sample of civilian, noninstitutionalized adults aged 
≥18 years, conducted by all U.S. states and participating U.S. ter-
ritories, in collaboration with CDC (https://www.cdc.gov/brfss/
index.html). For this report, CDC analyzed 2015–2017 BRFSS 
data from 6,814 pregnant women aged 18–44 years from all 
50 states and the District of Columbia. Women reported if they 

were currently pregnant at the time of the interview, although 
information about the gestational week of pregnancy was not 
collected. The annual median response rate* for the combined 
landline and cellphone sample ranged from 45.8% to 47.0%.

This report focuses on current drinking and binge drinking 
among pregnant women, two measures of excessive drinking† 
in the 2015–2020 Dietary Guidelines for Americans.§ 
Respondents were asked “During the past 30 days, how many 
days per week or per month did you have at least one drink 
of any alcoholic beverage such as beer, wine, a malt beverage, 
or liquor?” Response choices were as follows: number of days 
per week, number of days in past 30 days, no drinks in past 
30 days, don’t know/not sure, and refused. In addition, women 
respondents were asked “Considering all types of alcoholic 

* Calculated using the American Association for Public Opinion Research 
guidelines. The response rate is the number of respondents who completed the 
survey as a proportion of all eligible and likely eligible persons.

† Excessive drinking by women includes binge drinking (four or more drinks per 
occasion for women), heavy drinking (more than one drink per day on average 
for women), any drinking by pregnant women, and drinking by women aged 
<21 years. https://www.cdc.gov/alcohol/fact-sheets/prevention.htm.

§ https://health.gov/dietaryguidelines/2015/.

https://www.cdc.gov/mmwr/cme/conted_info.html#weekly
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Please note: An erratum has been published for this issue. To view the erratum, please click here.

https://www.cdc.gov/mmwr/volumes/68/wr/mm6820a5.htm?s_cid=mm6820a5_w


Morbidity and Mortality Weekly Report

366 MMWR / April 26, 2019 / Vol. 68 / No. 16 US Department of Health and Human Services/Centers for Disease Control and Prevention

The MMWR series of publications is published by the Center for Surveillance, Epidemiology, and Laboratory Services, Centers for Disease Control and Prevention (CDC), 
U.S. Department of Health and Human Services, Atlanta, GA 30329-4027.
Suggested citation: [Author names; first three, then et al., if more than six.] [Report title]. MMWR Morb Mortal Wkly Rep 2019;68:[inclusive page numbers].

Centers for Disease Control and Prevention
Robert R. Redfield, MD, Director

Anne Schuchat, MD, Principal Deputy Director
Chesley L. Richards, MD, MPH, Deputy Director for Public Health Science and Surveillance

Rebecca Bunnell, PhD, MEd, Director, Office of Science
Barbara Ellis, PhD, MS, Acting Director, Office of Science Quality, Office of Science

Michael F. Iademarco, MD, MPH, Director, Center for Surveillance, Epidemiology, and Laboratory Services 

MMWR Editorial and Production Staff (Weekly)
Charlotte K. Kent, PhD, MPH, Editor in Chief 

Jacqueline Gindler, MD, Editor
Mary Dott, MD, MPH, Online Editor
Teresa F. Rutledge, Managing Editor 

Douglas W. Weatherwax, Lead Technical Writer-Editor
Glenn Damon, Soumya Dunworth, PhD, Teresa M. Hood, MS,  

Technical Writer-Editors

Martha F. Boyd, Lead Visual Information Specialist
Maureen A. Leahy, Julia C. Martinroe, 

Stephen R. Spriggs, Tong Yang,
Visual Information Specialists

Quang M. Doan, MBA, Phyllis H. King, 
Terraye M. Starr, Moua Yang, 

Information Technology Specialists
MMWR Editorial Board

Timothy F. Jones, MD, Chairman
Matthew L. Boulton, MD, MPH

Virginia A. Caine, MD 
Katherine Lyon Daniel, PhD

Jonathan E. Fielding, MD, MPH, MBA
David W. Fleming, MD 

William E. Halperin, MD, DrPH, MPH

Robin Ikeda, MD, MPH 
Phyllis Meadows, PhD, MSN, RN
Jewel Mullen, MD, MPH, MPA

Jeff Niederdeppe, PhD
Patricia Quinlisk, MD, MPH 

Stephen C. Redd, MD 
Patrick L. Remington, MD, MPH 

Carlos Roig, MS, MA
William Schaffner, MD 

Morgan Bobb Swanson, BS

beverages, how many times during the past 30 days did you have 
four or more drinks on an occasion?” Response options were 
as follows: number of times, none, don’t know/not sure, and 
refused. Finally, the intensity of binge drinking was based on the 
question “During the past 30 days, what is the largest number 
of drinks you had on any occasion?” Response choices were as 
follows: number of drinks, don’t know/not sure, and refused.¶

Prevalences and 95% confidence intervals (CIs) for cur-
rent drinking and binge drinking by pregnant women were 
estimated overall and by sociodemographic characteristics 
(age group, race/ethnicity, education, employment status, and 
marital status). Adjusted prevalence ratios (aPRs) and CIs were 
calculated to examine the associations between sociodemo-
graphic characteristics and current and binge drinking, while 
controlling for other characteristics. Finally, frequency and 
intensity of binge drinking were estimated for all pregnant 
women who reported binge drinking. Data were weighted to 
represent state-level population estimates and aggregated to 
represent a nationwide estimate. Analyses were conducted using 
SAS (version 9.4; SAS Institute) with SUDAAN (version 11.0; 
RTI International) to account for the complex sampling 
method used in BRFSS.

Among pregnant women, the prevalences of reported cur-
rent drinking and binge drinking in the past 30 days were 
11.5% and 3.9%, respectively (Table). The prevalence of 

¶ https://www.cdc.gov/brfss/questionnaires/pdf-ques/2017_BRFSS_Pub_
Ques_508_tagged.pdf.

current drinking among pregnant women who were not mar-
ried (15.2%) was nearly double that among those who were 
married (8.6%; aPR = 2.2). The prevalence of binge drinking 
among pregnant women who were not married (6.1%) was 
nearly triple the prevalence among those who were married 
(2.2%; aPR  =  2.7). Women categorized as “other, non-
Hispanic,” which included American Indian/Alaska Native, 
Asian/Pacific Islander, and multiracial respondents, reported 
a significantly higher prevalence of current drinking (18.5%) 
than did Hispanics, who had the lowest prevalence (8.9%; 
aPR  =  2.0). Among pregnant women who reported binge 
drinking in the past 30 days, the average frequency was 4.5 
(CI = 3.1–5.9) episodes, and the average largest intensity was 
6.0 (CI = 5.0–7.0) drinks.

Discussion

During 2015–2017, approximately one in nine pregnant 
women reported drinking alcohol in the past 30 days, and 
among those, about one third reported binge drinking. High 
blood alcohol concentrations among pregnant women might 
be particularly harmful to the brain of a developing fetus 
(3) and could occur even before pregnancy is recognized 
(4). A study using data from the Pregnancy Risk Assessment 
Monitoring System (https://www.cdc.gov/prams/index.htm) 
found that women who binge drink before pregnancy are more 
likely to drink and binge drink during pregnancy than are 
women who do not binge drink before pregnancy (4).

https://www.cdc.gov/brfss/questionnaires/pdf-ques/2017_BRFSS_Pub_Ques_508_tagged.pdf
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2017_BRFSS_Pub_Ques_508_tagged.pdf
https://www.cdc.gov/prams/index.htm
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TABLE. Estimated prevalences* and adjusted prevalence ratios (aPRs) of current drinking† and binge drinking§ reported by pregnant women 
aged 18–44 years (N = 6,814), by selected characteristics — Behavioral Risk Factor Surveillance System, United States, 2015–2017

Characteristic

Current drinking Binge drinking

% (95% CI) aPR¶ (95% CI) % (95% CI) aPR¶ (95% CI)

Overall 11.5 (10.1–13.0) –– 3.9 (3.1–4.8) ––
Age group (yrs)
18–24 11.4 (9.1–14.3) 0.7 (0.5–1.0) 5.8 (4.2–7.9) 1.6 (0.8–3.1)**
25–29 9.6 (7.4–12.4) 0.7 (0.5–0.9) 3.7 (2.3–6.0)** 1.1 (0.5–2.4)**
30–34 11.6 (8.8–15.2) 0.8 (0.6–1.2) 2.6 (1.7–4.0)** 0.8 (0.4–1.6)**
35–44 14.1 (11.1–17.7) Referent 3.1 (1.9–5.2)** Referent
Race/Ethnicity
White, non–Hispanic 10.7 (9.2–12.3) 1.3 (0.9–1.8) 3.4 (2.6–4.5) 1.1 (0.6–2.0)
Black, non–Hispanic 14.0 (10.1–19.1) 1.3 (0.8–2.1) NA†† NA††

Hispanic 8.9 (6.3–12.3) Referent 3.5 (2.2–5.6)** Referent
Other, non–Hispanic 18.5 (12.6–26.3) 2.0 (1.2–3.5) 5.1 (3.1–8.6)** 1.7 (0.8–3.5)**
Education
High school diploma or less 10.4 (8.0–13.2) Referent 4.1 (2.9–5.7) Referent
Some college 11.6 (9.2–14.6) 1.2 (0.8–1.6) 3.9 (2.5–6.1)** 1.0 (0.6–1.9)**
College degree 12.7 (10.9–14.9) 1.4 (1.0–2.0) 3.6 (2.7–4.9) 1.5 (0.8–2.8)
Employment status
Employed 12.6 (10.9–14.4) 1.2 (0.9–1.5) 4.3 (3.4–5.5) 1.3 (0.8–2.3)**
Not employed 10.0 (7.8–12.7) Referent 3.3 (2.2–4.9)** Referent
Marital status
Married 8.6 (7.1–10.3) Referent 2.2 (1.5–3.4)** Referent
Not married 15.2 (12.8–18.0) 2.2 (1.6–3.0) 6.1 (4.8–7.7) 2.7 (1.4–5.3)**

Abbreviations: CI = confidence interval; NA = not available.
 * Percentages weighted to represent nationwide estimates of the U.S. population.
 † Defined as having consumed at least one alcohol drink in the past 30 days.
 § Defined as having consumed four or more alcohol drinks on one occasion at least once in the past 30 days.
 ¶ Model includes age, race/ethnicity, education, employment status, and marital status.
 ** Estimate might be unstable because the relative standard error is 0.2–0.3.
 †† Estimate suppressed because the relative standard error is >0.3.

The overall estimates of current drinking and binge drink-
ing among pregnant women were slightly higher during 
2015–2017 (11.5% and 3.9%, respectively) than were the 
estimates during 2011–2013 (10.2% and 3.1%, respectively) 
(5). Although the frequency of binge drinking among pregnant 
women during 2015–2017 (4.5 episodes) was similar to that 
in the 2011–2013 BRFSS report (4.6 episodes), the intensity 
estimate for the 2015–2017 report (6.0 drinks) was lower 
than that in the earlier report (7.5 drinks) (5). The higher 
prevalences of current drinking and binge drinking among 
pregnant women who are not married compared with the 
prevalences among married women might be related to the 
financial stress associated with being the sole provider as well 
as lack of social support (6).

The findings in this report are subject to at least five limita-
tions. First, data are self-reported and therefore subject to recall 
and social desirability biases, likely leading to underreporting of 
alcohol consumption during pregnancy (7). Second, the esti-
mates might be affected by selection bias because the median 
response rates were less than 50% for all 3 years of the survey. 
Third, some prevalence and prevalence ratio estimates were 
suppressed, or flagged as possibly being unstable, because of 
relatively large standard errors. Fourth, pregnancy status might 

be inaccurate or underestimated because some pregnancies 
might not have been recognized at the time of interview (8). 
The percentage of currently pregnant women who reported 
drinking in the past 30 days and before they were pregnant 
likely is small because the mean gestational age of pregnancy 
awareness is 5.5 weeks (8). Finally, information on trimester 
of pregnancy was not available. The prevalence of drinking in 
pregnancy varies by trimester and is higher in the first trimester 
than in the second and third trimesters (9).

The Community Preventive Services Task Force** recom-
mends several community-level interventions to reduce exces-
sive drinking, such as regulating alcohol outlet density (the 
number of physical locations where alcohol is sold within a 
geographic area) through zoning and business licensing or 
state alcohol control agencies, implementing commercial host 
liability laws, and maintaining limits on hours and days of sale. 
The U.S. Preventive Services Task Force recommends screening 
and brief behavioral counseling in primary care settings for all 
adults aged ≥18 years, including pregnant women, to reduce 
unhealthy alcohol use, which includes any alcohol use by 
pregnant women (10). An American College of Obstetricians 

 ** https://www.thecommunityguide.org/topic/excessive-alcohol-consumption.

https://www.thecommunityguide.org/topic/excessive-alcohol-consumption
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Summary
What is already known about this topic?

Drinking alcohol while pregnant can cause miscarriage, 
stillbirth, and fetal alcohol spectrum disorders. There is no 
known safe level of alcohol use during pregnancy.

What is added by this report?

Analysis of 2015–2017 Behavioral Risk Factor Surveillance 
System data found that 11.5% of pregnant women reported 
current drinking, and 3.9% reported binge drinking during the 
past 30 days. Women who were not married were more likely to 
drink alcohol and binge drink during pregnancy than were 
married women.

What are the implications for public health practice?

Efforts to expand implementation of community-level interven-
tions and universal alcohol screening and brief counseling 
might decrease the prevalence of drinking during pregnancy.

and Gynecologists Committee Opinion†† recommends alcohol 
use screening for all women seeking obstetric-gynecologic care, 
including counseling patients that there is no known safe level 
of alcohol use during pregnancy, and recommends that women 
who are pregnant or who might be pregnant be advised to avoid 
alcohol use. The combination of evidence-based community-
level interventions and alcohol screening and brief counseling 
might decrease alcohol consumption during pregnancy, and 
ultimately the prevalence of FASDs, as well as other adverse 
pregnancy and birth outcomes.
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Foodborne diseases represent a major health problem in the 
United States. The Foodborne Diseases Active Surveillance 
Network (FoodNet) of CDC’s Emerging Infections Program 
monitors cases of laboratory-diagnosed infection caused by 
eight pathogens transmitted commonly through food in 
10 U.S. sites.* This report summarizes preliminary 2018 data 
and changes since 2015. During 2018, FoodNet identified 
25,606 infections, 5,893 hospitalizations, and 120 deaths. 
The incidence of most infections is increasing, including those 
caused by Campylobacter and Salmonella, which might be par-
tially attributable to the increased use of culture-independent 
diagnostic tests (CIDTs). The incidence of Cyclospora infections 
increased markedly compared with 2015–2017, in part related 
to large outbreaks associated with produce (1). More targeted 
prevention measures are needed on produce farms, food animal 
farms, and in meat and poultry processing establishments to 
make food safer and decrease human illness.

FoodNet conducts active, population-based surveillance 
for laboratory-diagnosed infections caused by Campylobacter, 
Cyclospora, Listeria, Salmonella, Shiga toxin–producing 
Escherichia coli (STEC), Shigella, Vibrio, and Yersinia in 
10 sites covering 15% of the U.S. population (approximately 
49 million persons in 2017). FoodNet is a collaboration among 
CDC, 10 state health departments, the U.S. Department of 
Agriculture’s Food Safety and Inspection Service (USDA-FSIS), 
and the Food and Drug Administration (FDA). Bacterial infec-
tions are defined as isolation of the bacterium from a clini-
cal specimen or detection of pathogen antigen, nucleic acid 
sequences, or, for STEC,† Shiga toxin or Shiga toxin genes. 
Listeria cases are defined as isolation of L. monocytogenes or 
detection of its nucleic acid sequences from a normally sterile 
site or from placental or fetal tissue in cases of miscarriage 
or stillbirth. Cyclospora infections are defined as detection 
of the parasite from a clinical specimen by direct fluorescent 
antibody, polymerase chain reaction, or light microscopy. 
Hospitalizations occurring within 7 days of specimen collection 

* Connecticut, Georgia, Maryland, Minnesota, New Mexico, Oregon, Tennessee, 
and selected counties in California, Colorado, and New York (https://www.
cdc.gov/foodnet).

† STEC cases are defined as identification of Shiga toxin or its genes by any 
laboratory; it is not possible to distinguish among serogroups using CIDTs.

are attributed to the infection, as is the patient’s vital status at 
hospital discharge, or 7 days after specimen collection if the 
patient was not hospitalized.

Incidence per 100,000 population was calculated by dividing 
the number of infections in 2018 by U.S. Census estimates of 
the surveillance area population for 2017. A negative binomial 
model with 95% confidence intervals (CIs) was calculated using 
SAS (version 9.4; SAS Institute) to estimate changes in incidence.

Surveillance for physician-diagnosed postdiarrheal hemolytic 
uremic syndrome, a complication of STEC infection character-
ized by renal failure, thrombocytopenia, and microangiopathic 
anemia, is conducted through a network of nephrologists and 
infection preventionists and by hospital discharge data review. 
This report includes pediatric hemolytic uremic syndrome 
cases (those occurring in persons aged <18 years) identified 
during 2017, the most recent year for which data are available.

Cases of Infection, Incidence, and Trends
During 2018, FoodNet identified 25,606 cases of infection, 

5,893 hospitalizations, and 120 deaths. The incidence of infec-
tion (per 100,000 population) was highest for Campylobacter 
(19.5) and Salmonella (18.3), followed by STEC (5.9), Shigella 
(4.9), Vibrio (1.1), Yersinia (0.9), Cyclospora (0.7), and Listeria 
(0.3) (Table). Compared with 2015–2017, the incidence 
significantly increased for Cyclospora (399%), Vibrio (109%), 
Yersinia (58%), STEC (26%), Campylobacter (12%), and 
Salmonella (9%). The number of bacterial infections diagnosed 
by CIDT (with or without reflex culture§) increased 65% in 
2018 compared with the average annual number diagnosed 
during 2015–2017; the increase ranged from 29% for STEC to 
311% for Vibrio (Figure 1). In 2018, the percentage of infec-
tions diagnosed by DNA-based syndrome panels was highest 
for Yersinia (68%) and Cyclospora (67%), followed by STEC 
(55%), Vibrio (53%), Shigella (48%), Campylobacter (43%), 
Salmonella (33%), and was lowest for Listeria (2%). In 2018, 
a reflex culture was attempted on 75% of specimens with 
positive CIDT results, ranging from 64% for Campylobacter 
to 100% for Listeria (Figure 1). The percentage of specimens 
with a reflex culture in 2018 was 14% higher than that during 

§ Culture of a specimen with a positive CIDT result.

https://www.cdc.gov/foodnet
https://www.cdc.gov/foodnet


Morbidity and Mortality Weekly Report 

370 MMWR / April 26, 2019 / Vol. 68 / No. 16 US Department of Health and Human Services/Centers for Disease Control and Prevention

TABLE. Number of cases, hospitalizations, and deaths caused by bacterial and parasitic infections, incidence rate, and percentage change 
compared with 2015–2017 average annual incidence rate, by pathogen — CDC’s Foodborne Diseases Active Surveillance Network,* 2018†

Pathogen

2018
2018 compared with 

2015–2017

No. of cases No. (%) of hospitalizations No. (%) of deaths IR§ % (95% CI) Change in IR¶

Bacteria
Campylobacter 9,723 1,811 (18) 30 (0.3) 19.6 12 (4 to 20)
Salmonella 9,084 2,416 (27) 36 (0.4) 18.3 9 (3 to 16)
Shiga toxin–producing 

Escherichia coli**
2,925 648 (22) 13 (0.4) 5.9 26 (7 to 48)

Shigella 2,414 632 (26) 1 (0.04) 4.9 −2 (−24 to 26)
Vibrio 537 151 (28) 9 (2) 1.1 109 (72 to 154)
Yersinia 465 95 (20) 4 (0.9) 0.9 58 (26 to 99)
Listeria 126 121 (96) 26 (21) 0.3 −4 (−23 to 21)
Parasite
Cyclospora 332 19 (5) 1 (0.3) 0.7 399 (202 to 725)
Total 25,606 5,893 (23) 120 (0.5) — —

Abbreviation: CI = confidence interval; IR = incidence rate.
 * Connecticut, Georgia, Maryland, Minnesota, New Mexico, Oregon, Tennessee, and selected counties in California, Colorado, and New York.
 † Data are preliminary.
 § Per 100,000 population.
 ¶ Increase or decrease.
 ** All serogroups were combined because it is not possible to distinguish among them using culture-independent diagnostic tests.

2015–2017, ranging from a 7% decrease for STEC to a 55% 
increase for Shigella (Figure 2). Among specimens with reflex 
culture in 2018, the percentage that yielded the pathogen was 
highest for Listeria (100%) and Salmonella (86%), followed by 
STEC (64%), Campylobacter (59%), Shigella (56%), Yersinia 
(50%), and Vibrio (37%) (Figure 1) (Figure 2).

Among 7,013 (87%) serotyped Salmonella isolates, the three 
most common were Enteritidis (2.6 per 100,000 population), 
Newport (1.6), and Typhimurium (1.5), similar to those during 
2015–2017. Among 1,570 STEC isolates tested, 440 (28%) 
were determined to be O157. Among 662 non-O157 STEC 
isolates serogrouped, the most common were O103 (31%), 
O26 (28%), and O111 (24%). The incidence compared 
with 2015–2017 remained unchanged for both O157 and 
non-O157 STEC.

FoodNet identified 54 cases of postdiarrheal hemolytic 
uremic syndrome in children (0.49 cases per 100,000) dur-
ing 2017; 36 (67%) occurred among children aged <5 years 
(1.22 cases per 100,000). Incidence was not significantly dif-
ferent compared with that during 2014–2016.

Discussion

Campylobacter has been the most commonly identified infec-
tion in FoodNet since 2013. It causes diarrhea, sometimes 
bloody, and 18% of persons are hospitalized. A rare outcome 
of Campylobacter infection is Guillain-Barré syndrome, a type 
of autoimmune-mediated paralysis. Poultry is a major source 
of Campylobacter (2). In August 2018, FSIS began using a new 
testing method; in a study of that method, Campylobacter was 
isolated from 18% of chicken carcasses and 16% of chicken 
parts sampled (3). FSIS currently makes aggregated test results 

available and intends to update performance standards for 
Campylobacter contamination.

The incidence of infections with Enteritidis, the most com-
mon Salmonella serotype, has not declined in over 10 years. 
Enteritidis is adapted to live in poultry, and eggs are an impor-
tant source of infection (4). By 2012, FDA had implemented 
the Egg Safety Rule,¶ which requires preventive measures 
during the production of eggs in poultry houses and requires 
subsequent refrigeration during storage and transportation, for 
all farms with ≥3,000 hens. In 2018, a multistate outbreak of 
Enteritidis infections was traced to eggs from a farm that had 
not implemented the required egg safety measures after its size 
reached ≥3,000 hens (5). Chicken meat is also an important 
source of Enteritidis infections (4). In December 2018, FSIS 
reported that 22% of establishments that produce chicken 
parts failed to meet the Salmonella performance standard 
(USDA-FSIS Salmonella verification testing program**). The 
percentage of samples of chicken meat and intestinal contents 
that yielded Enteritidis were similar in 2018 to those during 
2015–2017 (USDA-FSIS, unpublished data). In contrast, 
a decline in serotype Typhimurium isolated from the same 
sources was observed during the same period. This trend coin-
cides with declines in Typhimurium human illnesses. Changes 
in poultry production practices, including vaccination against 
Typhimurium, might have resulted in these declines (6). In 
the United Kingdom, vaccination of both broiler and layer 
chickens against Enteritidis, along with improved hygiene, 

 ¶ h t t p s : / / w w w . f d a . g o v / F o o d / G u i d a n c e R e g u l a t i o n /
GuidanceDocumentsRegulatoryInformation/Eggs/ucm170615.htm.

 ** https://www.fsis.usda.gov/wps/portal/fsis/topics/data-collection-and-reports/
microbiology/salmonella-verification-testing-program.

https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/Eggs/ucm170615.htm
https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/Eggs/ucm170615.htm
https://www.fsis.usda.gov/wps/portal/fsis/topics/data-collection-and-reports/microbiology/salmonella-verification-testing-program
https://www.fsis.usda.gov/wps/portal/fsis/topics/data-collection-and-reports/microbiology/salmonella-verification-testing-program
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FIGURE 1. Number of infections diagnosed by culture or culture-independent diagnostic tests (CIDTs), by pathogen, year, and culture status — 
CDC’s Foodborne Diseases Active Surveillance Network,* 2015–2018†
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* Connecticut, Georgia, Maryland, Minnesota, New Mexico, Oregon, Tennessee, and selected counties in California, Colorado, and New York.
† Data for 2018 are preliminary.

FIGURE 2. Percentage of infections diagnosed by culture-independent diagnostic tests (CIDTs), positive CIDTs with a reflex culture,* and reflex 
cultures that yielded the pathogen, by pathogen — CDC’s Foodborne Diseases Active Surveillance Network,† 2015–2017 and 2018§
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Summary
What is already known about this topic?

The incidence of foodborne infections has remained largely 
unchanged. Clinical laboratories are increasingly using culture-
independent diagnostic tests (CIDTs) to detect enteric infec-
tions. CIDTs benefit public health surveillance by identifying 
pathogens not routinely detected by previous methods but 
complicate data interpretation.

What is added by this report?

The incidence of most infections increased during 2018 
compared with 2015–2017; this might be partially attributable 
to increased CIDT use. The incidence of Cyclospora infections 
increased markedly, in part related to large outbreaks associ-
ated with produce. The number of human infections caused by 
Campylobacter and Salmonella, especially serotype Enteritidis, 
remains high.

What are the implications for public health practice?

As use of CIDTs increases, it is important to obtain and subtype 
isolates and interview ill persons to monitor prevention efforts 
and develop more targeted prevention and control measures to 
make food safer and decrease human illness.

was followed by a marked decrease in human Enteritidis 
infections (7).

Produce is a major source of foodborne illnesses (2). During 
2018, romaine lettuce was linked to two multistate outbreaks 
of STEC O157 infections (8). The marked increase in reported 
Cyclospora infections was likely attributable to several factors 
including produce outbreaks and continued adoption of 
DNA-based syndrome panel tests (1). Improved agricultural 
practices are needed to prevent produce-associated infections. 
FDA provides technical assistance to task forces created by the 
produce industry, to determine how to prevent contamination 
of romaine lettuce and facilitate outbreak investigations by 
improving product labeling and traceability. In 2018, FDA 
expanded surveillance sampling of foreign and domestically 
grown produce to assess its safety (9). FDA is implementing 
the Produce Safety Rule,†† with routine inspections of large 
produce farms planned this spring. Because produce is a major 
component of a healthy diet and is often consumed raw, mak-
ing it safer is important for improving human health (10).

The findings in this report are subject to at least three limi-
tations. First, the changing diagnostic landscape makes inter-
pretation of incidence and trends more complex. Increases in 

 †† https://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm334114.htm.

reported incidence might be attributable entirely, or in part, to 
changes in clinician ordering practices, increased use of DNA-
based syndrome panels that identify pathogens not routinely 
captured by traditional methods, and changes in laboratory 
practices in response to the availability of these panels. Second, 
some CIDT results might be false positives. Finally, year-to-
year variations, attributable in part to large outbreaks, might 
not indicate sustained trends.

The need to obtain and subtype isolates from ill persons 
is becoming an increasing burden to state health depart-
ments but is critical for maintaining surveillance to detect 
and investigate outbreaks, evaluating prevention efforts, and 
developing targeted control measures. Measures that might 
decrease foodborne illnesses include enhanced efforts target-
ing Campylobacter contamination of chicken; strengthening 
prevention measures during egg production, especially within 
small flocks; vaccinating poultry against Salmonella serotype 
Enteritidis; decreasing Salmonella contamination of produce, 
poultry, and meat; and continued implementation of the Food 
Safety Modernization Act, specifically FDA’s Produce Safety 
Rule. FoodNet continues to collect data and develop analytic 
tools to adjust for changes in diagnostic testing practices and 
test characteristics. These actions, along with FoodNet’s robust 
surveillance, provide data to help evaluate the effectiveness of 
prevention efforts and determine when additional measures 
are needed.
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Hepatitis C Virus Potentially Transmitted by Opioid Drug Diversion from a 
Nurse — Washington, August 2017–March 2018

Henry N. Njuguna, MD1,2; Denise Stinson, MN3; Patricia Montgomery, MPH2; Nigel Turner, MPH3; Marisa D’Angeli, MD2; Jason Carr, MPH3;  
Sara Podczervinski, MPH2; Cathy Wasserman, PhD2; Sumathi Ramachandran, PhD4; Todd Lucas, MD5; Danae Bixler, MD4; Kiran Perkins, MD5;  

Isaac Benowitz, MD5; Anne Moorman, MPH4

During January 22–March 23, 2018, a local health depart-
ment in Washington was notified of two patients who 
received a diagnosis of acute hepatitis C virus (HCV) infec-
tion. Neither patient had behavioral risk factors associated 
with HCV acquisition; however, both had received injectable 
narcotic (opioid) drugs from the same nurse during separate 
visits to an emergency department (ED) at a local hospital on 
December 6 and December 16, 2017. Investigation revealed 
that the nurse had accessed the automated drug dispensing 
system at a higher frequency than had other staff members, 
admitted diverting* patients’ injectable narcotic and antihis-
tamine drugs for personal use, and tested positive for HCV 
antibodies (anti-HCV) on March 19, 2018, but did not have 
quantifiable HCV RNA. Specimens from both patients were 
sent to CDC for genetic testing, and HCV viral variants analy-
sis found a significant level of genetically similar HCV variants 
in both patients, indicating a common source of infection. 
Further investigation was conducted to confirm the infection 
source, identify other potentially exposed patients, and treat 
any new patients who received an HCV diagnosis. Monitoring 
frequency of access to drug dispensing systems can help identify 
staff members with abnormal dispensing patterns, including 
diversion activities (1). U.S. health care facilities are required 
to prevent, identify, and report any loss, diversion, or theft of 
controlled substances (2).

Investigation and Results
The first patient, a man in his 60s, was evaluated at the 

hospital ED for abdominal pain on December 6, 2017, and 
received injectable narcotic drugs from two nurses. The patient 
returned to the same ED on January 12, 2018, with history 
of jaundice and abdominal discomfort. During this visit, the 
patient had elevated liver enzymes and tested positive for both 
anti-HCV and HCV RNA. In December 2016, the patient 
had tested negative for anti-HCV during routine screening 
for persons born during 1945–1965 and did not have any 
behavioral risk factors associated with HCV infection acquisi-
tion. The two nurses who treated the patient with injectable 
narcotic drugs had each withdrawn injectable narcotic drugs 

* Drug diversion is the shift of a prescribed substance from the patient for whom 
it was prescribed to another person for illicit use. https://www.cdc.gov/mmwr/
volumes/65/wr/mm6521a4.htm?s_cid=mm6521a4_w.

from the automated drug dispensing system at a frequency 
that was >3 standard deviations above the mean for all staff 
members during February 2018. On March 19, 2018, one of 
the nurses (nurse A) tested positive for anti-HCV using an 
immunoassay test and tested negative for HCV RNA using a 
real time reverse transcription–polymerase chain reaction test; 
a week later, she tested HCV RNA–positive at a level less than 
the lower limit of detection of 15 IU/mL, too low for viral 
sequencing. This nurse, who had tested anti-HCV–negative 
and HCV RNA–negative with a blood donation in 2013, 
admitted diverting injectable narcotic and antihistamine drugs 
from patients for personal use during current employment at 
the hospital ED, though she did not specify the mechanism. 
On March 27, 2018, the other nurse (nurse B) tested nega-
tive for anti-HCV using an immunoassay test. Both nurses 
tested negative for human immunodeficiency virus (HIV) and 
hepatitis B virus (HBV) infections.

On December 16, 2017, in the same ED, a woman in her 
50s received injectable narcotic drugs for neck pain from 
nurse A. This patient, who also did not have behavioral risk 
factors associated with HCV infection acquisition, returned 
to the same ED on March 23, 2018, with jaundice and tested 
positive for both anti-HCV and HCV RNA.

CDC’s Division of Viral Hepatitis performed HCV genetic 
sequencing and phylogenetic analysis on specimens from 
both ED patients; a high degree of similarity in nucleotide 
sequences (>96%) between HCV viral variants sampled from 
two persons indicates a common source of transmission (3,4). 
Both patients had HCV genotype 1a that was >96% similar; 
it was not possible to assess the similarity between the HCV 
nucleotides in the infected patients and nurse A because HCV 
RNA titers for nurse A were too low.

Nurse A worked at the ED during August 4, 2017–March 23, 
2018. During that period, the hospital identified 2,985 patients 
who received injectable drugs (i.e., narcotic, sedative, or anti-
histamine drugs) at the ED while she was on duty, regardless 
of whether she had been assigned to provide their care. On 
April 28, 2018, the hospital mailed letters to the 2,762 (93%) 
living patients who received the injectable drugs when nurse A 
was on duty, including 208 (7.5%) patients who were treated 
by nurse A. The letters described potential HCV exposure and 
offered free testing for HCV, HBV, and HIV infections.

https://www.cdc.gov/mmwr/volumes/65/wr/mm6521a4.htm?s_cid=mm6521a4_w
https://www.cdc.gov/mmwr/volumes/65/wr/mm6521a4.htm?s_cid=mm6521a4_w
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By November 1, 2018, a total of 1,863 (67%) of 2,762 
patients had been tested for HCV, HBV, and HIV infec-
tions, including 175 (84%) of the 208 patients treated by 
nurse A. Among those 175 patients, 20 (11%) tested posi-
tive for anti-HCV or HCV RNA, including 13 (65%) who 
had HCV genotype 1a with >96% similarity between their 
intrahost nucleotide sequences, three (15%) who tested anti-
HCV–positive but HCV RNA–negative, and four (20%) who 
tested HCV RNA–positive with titers below quantification 
level. Among the remaining 1,688 patients with no record of 
treatment by nurse A, 65 (4%) tested positive for anti-HCV 
or HCV RNA, including 49 (75%) with positive anti-HCV 
and negative HCV RNA, 15 (25%) who had both positive 
anti-HCV and HCV RNA, which were not genetically related 
(10 genotype 1a, one genotype 1b, one genotype 2b, and three 
genotype 3a), and one (1%) with positive RNA titers below 
quantification level. No screened patients tested positive for 
HIV, and no new HBV infections were identified. No other 
health care providers at the ED were offered HCV testing, 
and no others had provided treatment to a majority of the 13 
patients with genetically similar HCV infection.

Twelve of 13 patients with genetically similar HCV RNA 
specimens had newly diagnosed HCV infection and had received 
injectable narcotic, sedative, or antihistamine drugs from nurse 
A during November 22–December 26, 2017 (Figure). One 

patient was known to have chronic HCV infection and received 
injectable narcotic drugs from nurse A twice in the ED: first on 
August 17, 2017, and again on November 8, 2017. It is possible 
that nurse A acquired the virus from the patient with chronic 
HCV infection during the November 8 visit and was infectious 
during November 22–December 26, 2017, during which time 
at least 12 patients that she treated became infected.

Public Health Action
All screened patients with positive HCV RNA results were 

referred for care, including hepatitis C treatment for those who 
developed chronic infection. Because of the high risk for HCV 
infection among patients who received injections from nurse A, the 
local health department is conducting additional outreach to the 
remaining 33 (16%) patients who had not been tested for hepa-
titis C at the time of this analysis. The Washington State Nursing 
Commission conducted a separate investigation of nurse A’s profes-
sional conduct and suspended her practicing license.

Discussion

An HCV outbreak occurred among patients treated in a 
Washington ED; transmission likely occurred as the result of 
unsafe injection practices during drug diversion by a health 
care provider. Drug diversion by health care providers can pose 
serious infection risks for patients (1). Transmission of HCV 

FIGURE. Hepatitis C virus (HCV) infection testing among patients (n = 208*) who were treated by nurse A during their visit to the hospital’s 
emergency department during August 2017–March 2018
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from infected health care providers who divert patient drugs has 
been previously reported, and in some cases those providers have 
reported unsafe practices including injecting themselves with 
the patient’s drug, refilling the syringe with water, and injecting 
water into the patient (5,6). Some investigations have confirmed 
transmission of HCV infection from health care providers to 
patients by identifying genetically similar HCV infections in 
both the health care providers and infected patients (3).

Several epidemiologic findings in this investigation strongly 
indicate that nurse A was the likely source of infection for the 
12 patients with acute HCV infection. First, she had accessed 
the automated drug dispensing system at a higher frequency 
than had other staff members and admitted to diverting patient 
injectable narcotic drugs for personal use. Second, she had 
seroconverted to anti-HCV–positive after a previous negative 
test and then tested positive for HCV RNA, indicating recent 
infection. Finally, having administered injectable narcotic, 
sedative, or antihistamine drugs to each patient, nurse A was 
the only common epidemiologic link to 13 patients with 
genetically similar HCV. The patients with HCV infection 
who were not cared for by nurse A were infected by strains that 
were genetically distant from each other and from the HCV 1a 
strains infecting the group of 13 patients.

Because repeat HCV infection after viral clearance might 
occur with reexposure to the virus (7), it is possible that nurse A 
could have experienced more than one acute HCV infection 
between the last negative anti-HCV and HCV RNA tests in 
2013 and first positive test in 2018. It is also possible that 
other patients infected by the nurse were missed by limiting 
the investigation to the period of this outbreak.

Health care facilities need to develop security measures and 
to actively monitor drug dispensing systems to detect and 
prevent narcotic and other drug diversion (2,8). Protocols to 
respond to identified drug diversion should address testing of 
patients at risk for contracting illness and measures to prevent 
further transmission.
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Summary
What is already known about this topic?

U.S. health care facilities are required to prevent, identify, and 
report any loss, diversion, or theft of controlled substances. 
Tampering with injectable narcotic drugs can expose patients 
to infections.

What is added by this report?

Routine surveillance detected acute hepatitis C virus (HCV) 
infections in two hospital emergency department patients. 
Investigation identified an outbreak of at least 12 HCV infec-
tions in patients who had received opioid injections from a 
nurse who admitted to diverting injectable narcotic drugs.

What are the implications for public health practice?

Health care facilities and public health partners should 
recognize the potential for infections and other harms from 
drug diversion and minimize risks by storing controlled 
substances securely and routinely scrutinizing drug access logs.
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Erratum

Vol. 67, No. 33
In the report “Assessment of Epidemiology Capacity in State 

Health Departments — United States, 2017,” on page 936, a 
Table contained errors. The corrected Table is below.

TABLE. Epidemiology full-time equivalents (FTEs), by program area — Council of State and Territorial Epidemiologists Epidemiology Capacity 
Assessment, 50 states and the District of Columbia, 2017

Program area
FTEs currently filled  

(% of total) Additional FTEs needed
Optimal* (% of ideal  
FTEs currently met)† Vacant positions§

Positions actively  
being recruited¶

Infectious disease 1,838.2 (54.6) 338.4 2,176.6 (84.4) 158.6 140.6
Maternal and child health 321.2 (9.5) 122.0 443.2 (72.4) 41.7 36.7
Chronic disease 304.4 (9.0) 136.6 441.0 (69.0) 44.7 37.7
Environmental health 221.7 (6.6) 121.9 343.6 (64.5) 23.3 18.3
Informatics 95.7 (2.8) 91.2 186.9 (51.2) 11.2 13.2
Vital statistics 110.7 (3.3) 62.0 172.7 (64.1) 15.0 14.0
Injury 102.5 (3.0) 56.9 159.4 (64.3) 9.5 10.5
Preparedness 117.6 (3.5) 35.7 153.3 (76.7) 13.2 13.2
Substance abuse 58.6 (1.7) 63.7 122.3 (47.9) 8.8 6.3
Occupational health 28.4 (0.8) 38.1 66.5 (42.7) 3.0 2.0
Mental health 4.0 (0.1) 42.3 46.3 (8.6) 1.3 3.3
Oral health 18.0 (0.5) 25.0 43.0 (41.9) 7.5 5.5
Genomics 4.4 (0.1) 20.2 24.6 (17.9) 6.0 6.0
Other 143.4 (4.3) 45.1 188.5 (76.1) 9.6 6.6
Total 3,368.8 (100.0) 1,199.1 4,567.9 (73.7) 353.4 313.9

* Currently filled plus additional needed.
† Currently filled/ideal x 100.
§ Positions to be filled at a state health department for which work is available and the job could start within 30 days.
¶ Vacant positions human resources working actively to fill.
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QuickStats

FROM THE NATIONAL CENTER FOR HEALTH STATISTICS

Percentage* of Adults Aged ≥18 Years Who Felt Worried, Nervous, or Anxious 
Daily or Weekly,† by Age Group and Employment Status§ — National Health 

Interview Survey,¶ United States, 2017
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* With 95% confidence intervals shown by error bars.
† Based on a response of “daily” or “weekly” to the following question: “How often do you feel worried, nervous 

or anxious? Would you say daily, weekly, monthly, a few times a year, or never?”
§ Employment status in the week before the interview included 1) working for pay at a job or business; or with 

a job or business, but not at work; or working, but not for pay, at a family-owned job or business and 2) looking 
for work.

¶ Estimates are based on household interviews of a representative sample of the adult, noninstitutionalized 
U.S. civilian population and are derived from the National Health Interview Survey Adult Functioning and 
Disability Supplement. 

In 2017, compared with adults currently working, the percentage of adults who reported feeling worried, nervous, or anxious 
daily or weekly was higher among those looking for work in all three age groups: 18–44 years (22.4% versus 32.1%), 45–64 years 
(17.3% versus 30.4%), and ≥65 years (14.3% versus 47.2%). The percentage of currently working adults who reported feeling 
worried, nervous, or anxious declined with age.

Source: National Health Interview Survey, 2017. https://www.cdc.gov/nchs/nhis.htm. 

Reported by: Toni Alterman, PhD, talterman@cdc.gov, 513-841-4210; Jia Li, MS; Sara E. Luckhaupt, MD; Roger Rosa, PhD.
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