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Healthy Vision Month — May 2016

May is Healthy Vision Month, a national observance 
devoted to encouraging persons to make vision and eye 
health a priority. During this month, CDC’s Vision Health 
Initiative in the Division of Diabetes Translation partners 
with the National Eye Institute’s National Eye Health 
Education Program to educate the public about vision loss 
prevention and eye health promotion. May is also Older 
Americans Month, which offers an opportunity to raise 
awareness about the importance of older adults’ health and 
well-being to their independence.

In recognition of these two observances, CDC’s Vision 
Health Initiative recently examined the state-specific annual 
prevalence of falls among persons aged ≥65 years with and 
without self-reported severe vision impairment. The study’s 
findings, reported in this issue, indicate a higher prevalence 
of falls among older adults with severe vision impairment, as 
well as wide variation in that prevalence among states. These 
findings suggest that among the approximately 2.8 million 
persons aged ≥65 years reporting severe vision impairment 
in 2014 (1), an estimated 1.3 million likely experienced a 
fall in the previous year. The findings also underscore the 
importance of each state implementing effective strategies 
to improve vision health and reduce falls, especially among 
older adults with severe vision impairment.

Because many common eye diseases have no immediate 
symptoms, early detection and timely treatment are impor-
tant, as is the use of proper eye-safety practices. Developing 
community-based interventions for populations at high risk 
might reduce identified disparities in vision health. More 
information about vision and eye health is available from 
CDC (http://www.cdc.gov/visionhealth) and the National 
Eye Institute (https://nei.nih.gov/hvm).

Reference
1. Census Bureau. Disability characteristics. Suitland, MD: US 
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In 2014, an estimated 2.8 million persons aged ≥65 years in 
the United States reported severe vision impairment* defined 
as being blind or having severe difficulty seeing, even with 
eyeglasses. Good vision is important for maintaining balance 
as well as for identifying low-contrast hazards, estimating 
distances, and discerning spatial relationships. Conversely, 
having poor vision increases the risk for falls (1,2). Falls among 
older adults are common and can cause serious injuries, dis-
abilities, and premature death (1,3). To date, no state-level 
investigations have examined the annual prevalence of falls 
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among persons with and without severe vision impairment. 
CDC analyzed data from the 2014 Behavioral Risk Factor 
Surveillance System (BRFSS) to estimate the state-specific 
annual prevalence of falls among persons aged ≥65 years with 
and without self-reported severe vision impairment. Overall, 
46.7% of persons with, and 27.7% of older adults without, 
self-reported severe vision impairment reported having fallen 
during the previous year. The state-specific annual prevalence 
of falls among persons aged ≥65 years with severe vision impair-
ment ranged from 30.8% (Hawaii) to 59.1% (California). In 
contrast, the prevalence of falls among persons aged ≥65 years 
without severe vision impairment ranged from 20.4% (Hawaii) 
to 32.4% (Alaska). Developing fall-prevention interventions 
intended for persons with severe vision impairment will help 
states manage the impact of vision impairment and falls on 
health care resources, and can inform state-specific fall preven-
tion initiatives.

The BRFSS is a state-based, cross-sectional, telephone sur-
veillance system that examines health-related behavioral risk 
factors among the U.S. civilian population aged ≥18 years.† 
It is administered by states and territories in collaboration 
with CDC. The median response rate in 2014 was 47.8%; 
the median completion rate was 47.0%.

The 2014 BRFSS included questions about severe vision 
impairment§ and about falls.¶ Persons who responded “don’t 
know” or “refused” to either question were excluded from 
the analyses. The study sample included 140,762 adults aged 
≥65 years from 50 states and the District of Columbia (DC). 
SUDAAN statistical software version 9.3 was used for the 
analyses to account for the complex sampling design. Estimates 
were age-adjusted and weighted to account for individual 
selection probabilities, nonresponse, and poststratification. 
State and national populations and prevalences were estimated. 
Statistically significant differences (p<0.05) were determined 
by a chi-square test.

Overall, 6.7% of respondents reported severe vision impair-
ment. Among all respondents, 28.9% reported at least one fall 
in the previous year (Table). Among respondents who reported 
severe vision impairment, 46.7% reported a fall during the 
previous year, ranging from 30.8% in Hawaii to 59.1% in 
California (p<0.001). Among persons who did not report vision 
impairment, 27.7% reported a fall during the previous year, 
ranging from 20.4% in Hawaii to 32.4% in Alaska (p<0.001). 
In 30 states, 40%–49% of persons with vision impairment fell, 

† http://www.cdc.gov/brfss.

§ The BRFSS vision question is, “Are you blind or do you have serious difficulty 
seeing, even when wearing glasses?” Severe vision impairment was defined as a 
positive response to this question.

¶ In even-numbered years, the BRFSS core survey contains the question, “In the 
past 12 months, how many times have you fallen?” and defines a fall as “when 
a person unintentionally comes to rest on the ground or another lower level.” 
Respondents were dichotomized into either those in the last year who did or 
those who did not fall.

http://www.cdc.gov/brfss
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TABLE. Age-adjusted prevalence* of falls among persons aged ≥65 years, by self-reported vision impairment† status and state — United States, 2014

State

Vision impairment No vision impairment Total

No.§ % (95% CI) No.§ % (95%CI) No.§ % 95% CI

Alabama 24,184 43.4 (36.4–50.7) 178,857 28.7 (26.5–31.1) 203,040 29.8 (27.7–32.1)
Alaska¶ 1,781 45.3 (30.3–61.3) 20,304 32.4 (28.0–37.1) 22,085 33.2 (29.0–37.6)
Arizona 24,352 39.2 (32.3–46.6) 226,772 26.8 (25.2–28.4) 251,124 27.7 (26.1–29.3)
Arkansas 20,301 58.7 (48.7–68.1) 121,766 32.1 (29.4–35.0) 142,068 34.4 (31.7–37.2)
California 169,407 59.1 (47.6–69.8) 983,556 28.4 (25.7–31.3) 1,152,963 30.9 (28.1–33.8)
Colorado 12,119 37.4 (28.8–46.9) 148,836 26.6 (24.8–28.4) 160,955 27.3 (25.6–29.1)
Connecticut 13,647 47.0 (35.4–59.0) 121,889 25.6 (23.2–28.1) 135,536 26.8 (24.4–29.2)
Delaware¶ 2,614 37.3 (23.3–53.8) 36,776 28.1 (25.2–31.2) 39,390 28.4 (25.6–31.4)
District of Columbia 2,829 51.0 (36.0–65.7) 18,464 29.3 (26.0–32.8) 21,293 31.0 (27.8–34.5)
Florida 74,318 35.2 (27.6–43.5) 779,171 24.8 (23.0–26.6) 853,489 25.4 (23.7–27.3)
Georgia 43,124 48.0 (38.1–58.1) 279,281 27.4 (24.9–30.1) 322,406 29.1 (26.6–31.7)
Hawaii¶ 2,530 30.8 (19.1–45.7) 40,476 20.4 (18.0–23.1) 43,005 20.9 (18.5–23.5)
Idaho¶ 5,840 37.5 (25.7–51.1) 57,583 29.4 (26.6–32.4) 63,423 30.0 (27.2–32.9)
Illinois 46,609 54.9 (38.7–70.1) 411,836 26.0 (23.4–28.9) 458,444 27.5 (24.7–30.5)
Indiana 25,963 51.5 (43.7–59.2) 243,856 30.4 (28.5–32.4) 269,819 31.7 (29.8–33.6)
Iowa 9,297 46.8 (35.8–58.2) 132,301 30.8 (28.7–33.0) 141,598 31.5 (29.4–33.7)
Kansas 11,907 46.1 (39.0–53.4) 103,525 29.3 (27.7–31.0) 115,432 30.3 (28.8–31.9)
Kentucky 26,934 46.3 (35.9–57.0) 164,501 30.9 (28.4–33.5) 191,435 32.4 (29.9–35.0)
Louisiana 23,897 40.9 (33.0–49.4) 122,972 23.5 (21.2–25.9) 146,870 25.2 (23.0–27.6)
Maine 4,069 51.3 (40.2–62.3) 63,338 29.6 (27.6–31.7) 67,407 30.3 (28.3–32.4)
Maryland 10,515 35.6 (26.9–45.4) 180,676 25.1 (22.9–27.3) 191,191 25.4 (23.3–27.7)
Massachusetts 30,674 47.7 (38.3–57.3) 232,550 27.3 (25.4–29.2) 263,224 28.6 (26.8–30.6)
Michigan 48,140 53.4 (43.2–63.3) 418,074 31.1 (29.0–33.4) 466,214 32.5 (30.4–34.7)
Minnesota 16,267 43.4 (34.9–52.3) 173,790 25.7 (24.1–27.3) 190,057 26.5 (25.0–28.2)
Mississippi 13,609 42.2 (31.4–53.8) 95,772 26.3 (23.4–29.4) 109,381 27.6 (24.8–30.6)
Missouri 23,583 44.8 (34.5–55.5) 253,825 32.0 (29.4–34.7) 277,408 32.8 (30.2–35.4)
Montana 4,640 44.2 (34.9–54.0) 46,622 31.5 (29.0–34.2) 51,262 32.3 (29.9–34.9)
Nebraska 5,936 42.1 (34.5–50.1) 65,575 27.3 (25.9–28.8) 71,510 28.1 (26.7–29.6)
Nevada 14,246 44.5 (31.7–58.1) 85,860 26.1 (22.6–29.9) 100,106 27.7 (24.3–31.4)
New Hampshire 4,642 45.8 (31.6–60.7) 49,598 27.1 (24.5–29.8) 54,240 28.0 (25.5–30.7)
New Jersey 30,544 41.8 (32.4–51.8) 254,566 22.7 (20.7–24.9) 285,110 23.9 (21.9–26.0)
New Mexico 9,998 50.5 (40.8–60.1) 67,539 26.3 (23.9–28.7) 77,537 28.0 (25.7–30.4)
New York 70,967 39.9 (28.4–52.5) 656,123 26.9 (24.3–29.7) 727,090 27.7 (25.2–30.4)
North Carolina 42,971 40.2 (32.2–48.8) 338,647 27.5 (25.3–29.9) 381,617 28.5 (26.4–30.8)
North Dakota 2,560 44.9 (32.8–57.8) 24,813 26.1 (23.6–28.7) 27,373 27.2 (24.8–29.7)
Ohio 57,032 51.7 (41.4–61.7) 441,646 28.4 (26.2–30.7) 498,678 29.8 (27.7–32.1)
Oklahoma 16,450 44.5 (36.3–53.0) 142,903 29.7 (27.7–31.9) 159,353 30.8 (28.8–32.8)
Oregon 15,716 54.5 (42.9–65.7) 167,689 30.6 (28.1–33.2) 183,406 31.8 (29.4–34.4)
Pennsylvania 46,270 48.4 (39.6–57.3) 518,933 27.7 (25.8–29.8) 565,204 28.8 (26.8–30.8)
Rhode Island 3,664 44.5 (33.7–55.8) 37,037 25.7 (23.3–28.4) 40,701 26.7 (24.3–29.3)
South Carolina 26,792 47.9 (40.7–55.3) 181,227 28.2 (26.3–30.2) 208,020 29.8 (27.9–31.7)
South Dakota 5,302 57.0 (44.8–68.4) 29,074 26.1 (23.2–29.3) 34,376 28.3 (25.4–31.5)
Tennessee 37,676 49.1 (39.4–58.9) 231,815 29.6 (26.8–32.5) 269,491 31.1 (28.4–33.9)
Texas 114,897 49.1 (40.0–58.3) 742,627 30.0 (27.5–32.6) 857,524 31.5 (29.1–34.1)
Utah 8,954 52.6 (43.4–61.6) 72,355 28.4 (26.5–30.4) 81,308 29.9 (28.0–31.9)
Vermont¶ 2,008 43.5 (30.7–57.3) 28,925 31.6 (28.9–34.3) 30,933 32.2 (29.6–34.9)
Virginia 30,020 42.9 (33.2–53.3) 248,024 24.7 (22.6–27.1) 278,044 25.9 (23.7–28.1)
Washington 26,753 46.4 (37.6–55.4) 255,718 29.8 (27.8–31.9) 282,470 30.9 (28.9–32.9)
West Virginia 12,740 34.1 (27.4–41.6) 70,809 25.9 (23.6–28.4) 83,548 26.9 (24.7–29.3)
Wisconsin¶ 8,396 39.4 (25.6–55.2) 181,745 27.5 (24.5–30.7) 190,142 27.7 (24.8–30.9)
Wyoming 2,373 44.0 (35.4–53.0) 21,584 31.3 (28.8–34.0) 23,957 32.3 (29.9–34.9)
Total 1,290,055 46.7 (44.5–49.0) 10,572,200 27.7 (27.2–28.1) 11,864,255 28.9 (28.4–29.4)

Abbreviation: CI = confidence interval.
* Weighted estimates, age adjusted to the 2000 U.S. standard population.
† Respondents were asked, “Are you blind or do you have serious difficulty seeing, even when wearing glasses?”; “In the past 12 months, how many times have you 

fallen?” Respondents who refused to answer, reported “don’t know,” or who had other missing responses were excluded from the analyses.
§ Weighted numbers.
¶ States without significant difference in falls between those with vision impairment and no vision impairment.
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and in 11 states and DC, approximately half of older adults with 
severe vision impairment fell. Extrapolating these findings to 
the U.S. population in 2014, an estimated 1.3 million persons 
≥65 years with severe vision impairment fell in the previous year.

Discussion

Approximately 2.8 million older adults have severe vision 
impairment,** a condition associated with chronic diseases, 
depression, and social isolation (4). During 2014, vision prob-
lems were estimated to cost $145 billion annually (5). Vision 
impairment is associated with falls, which occur frequently 
among older adults and often cause long-term disabilities (2). 
In 2013, the direct medical costs of falls among persons aged 
≥65 years were $34 billion (6).

In this assessment, 46.7% of adults aged ≥65 years with 
severe vision impairment fell, compared with 27.7% of those 
without severe vision impairment. The differences were statis-
tically significant in all but six U.S. states (Alaska, Delaware, 
Hawaii, Idaho, Vermont, and Wisconsin). In 11 states and 
DC, approximately half of older adults with severe vision 
impairment fell. In 2014, an estimated 1.3 million persons 
aged ≥65 years with severe vision impairment fell in the 
previous year.

These findings are consistent with those from previous 
investigations that found an association between vision 
impairment and falls (2). Factors associated with falls 
include contrast sensitivity and poor balance, as well as 
poor visual acuity (2). Additional reasons include multiple 
chronic conditions, gait problems, lower extremity muscle 
weakness, and the use of multiple medications, some of 
which might exacerbate these problems (7). Addressing these 
risk factors would require a range of interventions, including 
education, medical risk management, exercise, and home 
modifications (7), as well as improved access to and use 
of eye care. Evidence-based interventions to prevent falls 
among older persons have been identified (http://www.cdc.
gov/homeandrecreationalsafety/falls/community_preventfalls.
html). In the only randomized controlled trial to date that 
evaluates fall-prevention interventions among older adults 
with vision impairment, investigators reported that, of the 
two interventions examined, a home safety intervention 
(e.g., increasing illumination, removing throw rugs, etc.), 
but not a strength and balance training program, signifi-
cantly reduced falls among persons with vision impairment 
aged ≥75 years in New Zealand (8). 

A number of evidence-based fall interventions address 
environmental hazards using occupational therapists (http://

www.cdc.gov/homeandrecreationalsafety/falls/compen-
dium.html), but these interventions are not designed for 
persons with vision impairment. Given the variety of visual 
factors associated with falls (visual acuity, visual fields, and 
contrast sensitivity) as well as visual barriers in educational 
materials (print size, poor contrast, and visual clutter) (9), 
randomized controlled trials of fall-prevention interven-
tions intended for persons with severe vision impairment 
are needed (10).

The findings in this report are subject to at least five limi-
tations. First, BRFSS data are self-reported and the accuracy 
of responses might be affected by recall, social desirability, or 
other factors. Second, these data are cross-sectional and do 
not permit causal inference. Third, although these estimates 
are age-adjusted, they do not account for differences such as 
health behaviors or chronic conditions that might be associ-
ated with vision impairment and also contribute to falls. 
Fourth, the median response rate was low (<50%). Finally, 
all of the excess falls among persons with severe vision 
impairments might not be caused by vision impairments.

Many state health departments are committed to reducing 
falls among older adults. The prevalence of falls among adults 
aged ≥65 years with severe vision impairment varies widely 
among states. However, the consistently high prevalence of falls 
among older persons with severe vision impairment suggests 
the need for all states to implement evidence-based fall reduc-
tion interventions specifically targeted to the needs of persons 
with severe vision impairment as well as to improve methods to 
prevent vision impairment. This approach might lead to fewer 
injuries, higher quality of life, and greater independence among 
older adults, as well as reduced health care costs.

Summary
What is already known about this topic?

Vision impairment is associated with falls among persons aged 
≥65 years. Limited state-level data exists on the prevalence of 
falls among older persons with vision impairment.

What is added by this report?

A state-based, cross-sectional, telephone survey of noninstitu-
tionalized U.S. adults aged ≥65 years found that 28.9% of 
respondents reported at least one fall in the previous year. 
Among the 6.7% of respondents who reported severe vision 
impairment, 46.7% reported a fall, ranging from 30.8% in Hawaii 
to 59.1% in California.

What are the implications for public health practice?

It is important to develop fall prevention interventions 
intended for persons with severe vision impairment and for 
each state to identify and implement effective strategies both 
to reduce falls and improve vision, especially among those 
with severe vision impairment.

 ** http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.
xhtml?pid=ACS_12_1YR_S1810&prodType=table.

http://www.cdc.gov/homeandrecreationalsafety/falls/community_preventfalls.html
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http://www.cdc.gov/homeandrecreationalsafety/falls/compendium.html
http://www.cdc.gov/homeandrecreationalsafety/falls/compendium.html
http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_1YR_S1810&prodType=table
http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_1YR_S1810&prodType=table
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In 2012, the World Health Assembly endorsed the Global 
Vaccine Action Plan (GVAP)* with the objective to eliminate 
measles and rubella in five World Health Organization (WHO) 
regions by 2020. In September 2013, countries in all six WHO 
regions had established measles elimination goals, and addi-
tional goals for elimination of rubella and congenital rubella 
syndrome were established in three regions (1). Capacity for 
surveillance, including laboratory confirmation, is fundamental 
to monitoring and verifying elimination. The 2012–2020 
Global Measles and Rubella Strategic Plan of the Measles and 
Rubella Initiative† calls for effective case-based surveillance 
with laboratory testing for case confirmation (2). In 2000, 
the WHO Global Measles and Rubella Laboratory Network 
(GMRLN) was established to provide high quality laboratory 
support for surveillance (3). The GMRLN is the largest glob-
ally coordinated laboratory network, with 703 laboratories 
supporting surveillance in 191 countries. During 2010–2015, 
742,187 serum specimens were tested, and 27,832 viral 
sequences were reported globally. Expansion of the capacity 
of the GMRLN will support measles and rubella elimination 
efforts as well as surveillance for other vaccine-preventable dis-
eases (VPDs), including rotavirus, and for emerging pathogens 
of public health concern.

GMRLN Structure, Coordination, and 
Responsibilities

The GMRLN has a multitiered structure based on the 
design of the WHO Global Polio Laboratory Network.§ In 
2015, measles surveillance in 191¶ countries was supported by 
703 GMRLN laboratories based in 165 countries, including 

506 subnational, 180 national, 14 regional reference, and three 
global specialized laboratories, with some laboratories having 
more than one designation. GMRLN is led by a global coordi-
nator at WHO headquarters, and each region has at least one 
regional laboratory coordinator. The national and subnational 
laboratories perform the first-line laboratory testing required 
for case confirmation and are closely linked with the national 
immunization programs. Regional reference laboratories sup-
port national laboratories by providing confirmatory testing, 
proficiency testing, training, and support for genetic character-
ization of circulating wild-type viruses. The global specialized 
laboratories contribute to the standardization of procedures and 
protocols, the development and validation of novel methods, 
and the provision of crucial reagents, supplies, and training.

GMRLN laboratories play a critical role in the process 
of verification of elimination, which relies on high quality 
case-based surveillance. Laboratory performance indicators 
monitored by WHO include 1) the rate of discarded non-
measles/nonrubella cases** at the national level (target ≥2 per 
100,000 population), 2) the proportion of suspected cases with 
a serum sample obtained for laboratory confirmation, 3) the 
proportion of laboratory-confirmed chains of transmission 
with an adequate sample obtained for virus detection (i.e., 
adequacy of virologic surveillance), and 4) the proportion of 
serologic results reported within 4 days of specimen receipt in 
the laboratory (4).

Laboratory Testing
The annual number of measles cases identified from case-

based and aggregate surveillance systems†† are reported 
by countries§§ to WHO and UNICEF through the Joint 
Reporting Form (JRF). Genotype data are reported to the 
WHO Measles Nucleotide Surveillance (MeaNS) and Rubella 
Nucleotide Surveillance (RubeNS) databases (5). According to 
JRF data, the number of specimens tested annually for measles 
immunoglobulin M (IgM) increased 51% during 2010–2014, 

* The Global Vaccine Action Plan is the implementation plan of the Decade of 
Vaccines, a collaboration between WHO, UNICEF, the Bill and Melinda Gates 
Foundation, Gavi, the Vaccine Alliance, the U.S. National Institute of Allergy 
and Infectious Diseases, the African Leaders Malaria Alliance, and others, to 
extend the full benefit of immunization to all persons by 2020 and beyond. 
http://www.who.int/immunization/global_vaccine_action_plan/en. http://
apps.who.int/gb/ebwha/pdf_files/wha65/a65_22-en.pdf.

† The Measles and Rubella Initiative is a partnership established in 2001 as the 
Measles Initiative, led by the American Red Cross, CDC, the United Nations 
Foundation, UNICEF, and WHO. http://measlesrubellainitiative.org/.

§ http://www.polioeradication.org/Dataandmonitoring/Surveillance/
GlobalPolioLaboratoryNetwork.aspx.

¶ Countries without access to standardized quality-controlled testing by the 
WHO Measles and Rubella Laboratory Network in 2015 were Cape Verde, 
Sao Tome and Principe, and Seychelles.

 ** A suspected case that was investigated and discarded, either through negative 
results of adequate laboratory testing for measles or rubella or by an 
epidemiological link to a laboratory-confirmed case of another disease.

 †† http://apps.who.int/immunization_monitoring/globalsummary/timeseries/
tsincidencemeasles.html.

 §§ Countries without case-based measles surveillance in 2015 were Djibouti, 
India, Mauritius, Sao Tome and Principe, Seychelles, and Somalia.

http://www.who.int/immunization/global_vaccine_action_plan/en
http://apps.who.int/gb/ebwha/pdf_files/wha65/a65_22-en.pdf
http://apps.who.int/gb/ebwha/pdf_files/wha65/a65_22-en.pdf
http://measlesrubellainitiative.org/
http://www.polioeradication.org/Dataandmonitoring/Surveillance/GlobalPolioLaboratoryNetwork.aspx
http://www.polioeradication.org/Dataandmonitoring/Surveillance/GlobalPolioLaboratoryNetwork.aspx
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tsincidencemeasles.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tsincidencemeasles.html
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from 171,170 to 258,339. According to monthly reported case-
based surveillance data, the number of serum specimens tested 
for measles IgM increased 127%, from 64,864 to 146,925 dur-
ing 2010–2015 (Table). The discrepancy between JRF data and 
monthly reported data was due in part to incomplete monthly 
reporting. In 2015, among the 160 countries that reported 
case-based surveillance data, 160,644 serum specimens were 
received. Of these specimens, 146,925 (91%) were tested for 
measles IgM (45,674 [31%] positive), and 112,461 (70%) were 
also tested for rubella IgM (13,601 [12%] positive).

To support virologic surveillance, WHO established standard 
protocols for monitoring global genotype distribution and 
tracking transmission of measles and rubella viruses (6). During 
2010–2015, 27,023 measles virus sequences were submitted 
to MeaNS and 809 rubella virus sequences were submitted to 
RubeNS (Table). During 2010–2015, seven of the 24 recog-
nized measles virus genotypes¶¶ and five of the 13 recognized 
rubella virus genotypes*** were detected (Figures 1 and 2). 

In 2014, a procedure was introduced to MeaNS that desig-
nates eligible measles sequences from contemporary outbreak 
strains as named strains. This designation makes it possible to 
monitor the global transmission patterns of defined lineages 
of measles virus (6).

Accreditation and Quality Assurance
An annual accreditation and proficiency testing program has 

been developed to ensure high quality standardized laboratory 
testing and to monitor the performance of serologic testing 
in the network laboratories (Table). Approximately 95% of 
participating laboratories passed annually. A GMRLN external 
quality assurance program for molecular testing was established 
in 2014 and is coordinated on behalf of WHO by the global 
specialized laboratory at CDC and at the INSTAND e.V. in 
Berlin. From 2014 to 2015, the number of laboratories that 
participated in the molecular proficiency testing program 
increased from 22 to 90, and all but one passed in 2015.

Quality of Laboratory-Based Surveillance
Performance indicators for collection of samples for case 

confirmation and timeliness of reporting of laboratory results 
are being met by most laboratories. However, in 2015, 

TABLE. Summary of serologic testing, quality control, and viral sequence submission for the Global Measles and Rubella Laboratory Network 
(GMRLN), 2010–2015

Characteristic

Year

2010 2011 2012 2013 2014 2015

No. of serum samples tested for measles IgM
Data source*
JRF 171,170 152,810 148,177 197,469 258,339 NA
Monthly data 64,864 85,953 122,719 160,611 161,115 146,925
No. of GMRLN laboratories participating in the WHO serologic proficiency test panel†
WHO region
African 41 35 33 35 37 29
Americas 24 24 24 23 24 8
Eastern Mediterranean 21 18 21 22 21 19
European 69 70 67 71 71 60
South-East Asia 20 13 21 23 24 16
Western Pacific 48 51 51 53 53 53
Total 223 211 217 227 230 185
No. of sequences submitted to the GMRLN databases annually§

Measles 4,227 5,722 2,847 2,379 7,260 4,588
Rubella 67 143 110 38 147 304

Abbreviations: IgM = immunoglobulin M; JRF = Joint Reporting Form; WHO = World Health Organization.
* The annual number of serum specimens tested by the WHO GMRLN for measles IgM by year during 2010–2015 as reported through the WHO-UNICEF JRF and 

through the monthly aggregate laboratory data reported to WHO. WHO and UNICEF jointly collect information through a standard questionnaire, the JRF, sent to 
all member states. Information collected in the JRF includes estimates of national immunization coverage, reported cases of vaccine-preventable diseases, immunization 
schedules, and indicators of immunization system performances (http://www.who.int/immunization/monitoring_surveillance/routine/reporting/reporting/en). JRF 
data are available at http://www.who.int/immunization_monitoring/data/data_subject/en/. Monthly reported data are available at http://apps.who.int/immunization_
monitoring/globalsummary/timeseries/tsincidencemeasles.html. The discrepancy between JRF data and monthly reported data was due in part to incomplete 
monthly reporting; for example, in 2014, 37 countries did not report monthly laboratory data. JRF data for 2015 were not available at the time of press.

† An annual accreditation and proficiency testing program to ensure high quality standardized laboratory testing and to monitor the testing performance of the 
network laboratories. An annual serologic proficiency test panel is administered by the Victorian Infectious Disease Reference Laboratory in Melbourne, Australia. 
Data for 2015 were incomplete at time of press.

§ Data available as of March 28, 2016 from the Measles Nucleotide Surveillance database (http://www.who-measles.org/) and the Rubella Nucleotide Surveillance 
database (http://www.who-rubella.org/).

 ¶¶ Sequences were for the 450-nucleotide carboxy-terminal of the nucleocapsid gene 
in the measles virus genome. Data as of March 28, 2016 available from the Measles 
Nucleotide Surveillance (MeaNS) database at http://www.who-measles.org/.

 *** A 739-nucleotide fragment (nucleotides 8,731–9,469) in the E1 gene of 
rubella viruses is the standard sequence window in the rubella virus genome. 
Data as of March 28, 2016 available from the Rubella Nucleotide Surveillance 
(RubeNS) database at http://www.who-rubella.org/.

http://www.who.int/immunization/monitoring_surveillance/routine/reporting/reporting/en
http://www.who.int/immunization_monitoring/data/data_subject/en
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tsincidencemeasles.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tsincidencemeasles.html
http://www.who-measles.org/
http://www.who-rubella.org/
http://www.who-measles.org/
http://www.who-rubella.org/
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62 countries††† (32%) were not able to report rates of discarded 
cases, and another 46 (24%) reported less than one discarded 
case per 100,000 population. Twenty (10%) countries reported 
discarded cases of one to two per 100,000 population, and 
only 67 (34%) countries achieved the target discarded rate of 
two or more per 100,000 population.

To verify the interruption of endemic measles or rubella 
virus transmission in a country, detailed epidemiologic case 
investigations and collection of specimens for virologic 
sequence analysis are required. Although WHO recommends 
that genotype information should be obtained from ≥80% of 
transmission chains, and baseline virologic surveillance should 
be conducted in all countries (4), the number of countries 
reporting genotype data is much lower than the number of 
countries reporting laboratory-confirmed cases. In 2015, 

among the 116 countries that reported laboratory-confirmed 
measles cases, 56 (48%) reported measles virus genotype 
information, and among the 106 countries that reported 
laboratory-confirmed rubella cases, only 11 (10%) reported 
rubella genotype information (Figures 1 and 2).

Discussion

The capacity of the GMRLN to support elimination efforts 
substantially increased during 2010–2015; all laboratories 
now follow standard testing protocols and participate in a 
rigorous quality control program. In addition, all regional 
laboratories and many national laboratories have established 
molecular testing, including reverse transcription–polymerase 
chain reaction (RT-PCR) and sequence analysis. The global 
specialized laboratories and regional reference laboratories 
conduct periodic training workshops and convene annual 
meetings to review progress and develop recommendations 
to improve laboratory-based surveillance. In many countries, 
GMRLN laboratories provide a platform for strengthening 

FIGURE 1. Global distribution* of measles virus genotypes,† by country — Measles Nucleotide Surveillance database, 2010–2015

* The size of the pie chart is proportional to the number of sequences reported by the country during 2010–2015, except for China, where the size is reduced tenfold.
† Measles viral sequences were for the 450-nucleotide carboxy-terminal of the nucleocapsid gene. Data available as of March 28, 2016 from the Measles Nucleotide 

Surveillance database (http://www.who-measles.org/).

 ††† Several countries in the European Region, American Region, and Western 
Pacific Region were unable to report discarded rates because most routine 
testing is performed by private laboratories.

http://www.who-measles.org/
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overall laboratory capacity and surveillance for other VPDs, 
including yellow fever and Japanese encephalitis, and support 
detection and response activities during public health emergen-
cies, such as those caused by the Ebola, chikungunya, dengue, 
and Zika viruses. Further integration of surveillance for other 
VPDs, including rotavirus diarrhea, is feasible and will help 
sustain the investments made in establishing and building 
GMRLN capacity.

A continuing challenge to the GMRLN is a long-standing 
shortage of human and financial resources. The workload will 
increase as the GAVP regional measles and rubella elimination 
targets draw near. The laboratory network will need to expand 
to meet the demand for high quality laboratory data to support 
verification of elimination, particularly in the South-East Asia 
Region, with two new national laboratories to be nominated in 
Myanmar and Nepal and at least 20 new subnational labora-
tories planned for Indonesia, India, and Thailand. To address 
the challenge of ongoing training needs related to personnel 
turnover and network expansion, GMRLN conducts work-
shops and intensive onsite training activities in all regions.

To enhance measles and rubella elimination efforts, the 
GMRLN continues to develop and evaluate novel technolo-
gies, including molecular methods such as RT-PCR to confirm 

cases. Evaluations of high throughput serologic assays for more 
efficient assessments of population immunity and point-of-care 
assays for rapid case confirmation in remote areas have dem-
onstrated promising results as potential new tools. Advanced 
molecular techniques, including the use of next-generation 
sequencing, should improve the resolution of molecular epi-
demiologic studies.

Efforts will increasingly focus on achieving regional measles 
and rubella elimination goals as polio eradication approaches 
(7). Polio legacy planning has begun to transition polio assets 
to strengthen routine immunization services and measles and 
rubella elimination efforts, while maintaining the essential 
polio functions of containment and surveillance (8). In many 
countries, Global Polio Laboratory Network and GMRLN 
laboratories are already located in the same institution and 
share personnel, infrastructure, quality control programs, 
technical training, and biosafety/biosecurity procedures. An 
advanced state-of-the-art global laboratory network providing 
real-time disease surveillance has been the backbone of the 
polio eradication program. Therefore, ensuring the sustain-
ability and strengthening of the GMLRN should be designated 
as a high priority for polio legacy planning and transitioning 
of polio assets.

FIGURE 2. Global distribution* of rubella virus genotypes,† by country — Rubella Nucleotide Surveillance database, 2010–2015

* The size of the pie chart is proportional to the number of sequences reported by the country during 2010–2015.
† A 739-nucleotide fragment (nucleotides 8,731–9,469) in the E1 gene of rubella viruses is the standard sequence window in the rubella virus genome. Data available 

as of March 28, 2016 from the Rubella Nucleotide Surveillance database (http://www.who-rubella.org/).

http://www.who-rubella.org/
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Summary
What is already known about this topic?

Laboratory confirmation of suspected cases of measles, rubella, 
and congenital rubella syndrome is an essential component of 
surveillance for these diseases. The Global Measles and Rubella 
Laboratory Network (GMRLN), initiated in 2000, has made 
substantial progress in providing high quality laboratory 
surveillance needed to verify achievement of measles and 
rubella elimination targets.

What is added by this report?

The GMRLN is the largest globally coordinated laboratory 
network, with 703 laboratories supporting surveillance in 
191 countries. During 2010–2015, >700,000 serum specimens 
were tested, and >20,000 viral sequences were reported 
globally. During the past year, the number of laboratories that 
participated in molecular proficiency testing increased from 22 
to 90. Performance indicators for collection of samples for case 
confirmation and timeliness of reporting of laboratory results 
are being met by most laboratories.

What are the implications for public health practice?

High quality surveillance is only possible if suspected measles, 
rubella, and congenital rubella syndrome cases can be quickly 
confirmed by the laboratory. The GMRLN’s focus on standardiza-
tion and quality control ensures that public health workers can 
rely on timely and accurate results. Building and maintaining 
this advanced state-of-the-art global laboratory network, 
capable of providing real-time disease surveillance, gives 
support to measles and rubella elimination efforts and surveil-
lance for other vaccine-preventable diseases and for emerging 
pathogens of public health concern.
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Introduction
Attention deficit/hyperactivity disorder (ADHD) is a 

neurodevelopmental disorder with childhood onset character-
ized by developmentally inappropriate levels of inattention, 
hyperactivity, and/or impulsivity and pervasive, significant 
functional impairment (1). As of 2011–2012, approximately 
6.4 million U.S. children aged 4–17 years (11%) were reported 
by parents to have a diagnosis of ADHD, a 42% increase since 
2003 (2). Nearly one third of children with ADHD (approxi-
mately 2 million) received the diagnosis before age 6 years (3). 
Among children described by their parents as having severe 
ADHD, half of the cases were diagnosed by age 4 years (2).

Children with ADHD have higher rates of retention in grade 
level, high school dropout, unintentional injuries, and emer-
gency department visits (4–6). Among one third of children 

with ADHD, the disorder persists into adulthood; among 
adults with ADHD, the prevalences of lesser educational and 
career attainment, co-occurring psychiatric disorders, and 
death by suicide are higher (7,8). U.S. societal costs of child-
hood ADHD are estimated at $38–$72 billion annually (9).

ADHD is first diagnosed by a primary care physician 
among 53% of diagnosed cases in children aged 4–17 years; 
psychiatrists, psychologists, and other physicians such as neu-
rologists diagnose an additional 18%, 14%, and 15% of cases, 
respectively (3). In 2011, American Academy of Pediatrics 
(AAP) updated guidance for ADHD diagnosis and treatment, 
recommending behavior therapy as the first line of treatment 
ahead of stimulant medication (methylphenidate) for treat-
ment of children aged 4–5 years (10). Guidance for child and 

Vital Signs: National and State-Specific Patterns 
of Attention Deficit/Hyperactivity Disorder Treatment 

Among Insured Children Aged 2–5 Years — United States, 2008–2014
Susanna N. Visser, DrPH1; Melissa L. Danielson, MSPH1; Mark L. Wolraich, MD2; Michael H. Fox, ScD1; Scott D. Grosse, PhD3; Linda A. Valle, PhD1; 
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Abstract

Background: Attention deficit/hyperactivity disorder (ADHD) is associated with adverse outcomes and elevated societal 
costs. The American Academy of Pediatrics (AAP) 2011 guidelines recommend “behavior therapy” over medication as 
first-line treatment for children aged 4–5 years with ADHD; these recommendations are consistent with current guidelines 
from the American Academy of Child and Adolescent Psychiatry for younger children. CDC analyzed claims data to 
assess national and state-level ADHD treatment patterns among young children.
Methods: CDC compared Medicaid and employer-sponsored insurance (ESI) claims for “psychological services” (the 
procedure code category that includes behavior therapy) and ADHD medication among children aged 2–5 years receiving 
clinical care for ADHD, using the MarketScan commercial database (2008–2014) and Medicaid (2008–2011) data. Among 
children with ESI, ADHD indicators were compared during periods preceding and following the 2011 AAP guidelines.
Results: In both Medicaid and ESI populations, the percentage of children aged 2–5 years receiving clinical care for 
ADHD increased over time; however, during 2008–2011, the percentage of Medicaid beneficiaries receiving clinical care 
was double that of ESI beneficiaries. Although state percentages varied, overall nationally no more than 55% of children 
with ADHD received psychological services annually, regardless of insurance type, whereas approximately three fourths 
received medication. Among children with ESI, the percentage receiving psychological services following release of the 
guidelines decreased significantly by 5%, from 44% in 2011 to 42% in 2014; the change in medication treatment rates 
(77% in 2011 compared with 76% in 2014) was not significant.
Conclusions and Comments: Among insured children aged 2–5 years receiving clinical care for ADHD, medication treatment 
was more common than receipt of recommended first-line treatment with psychological services. Among children with ADHD 
who had ESI, receipt of psychological services did not increase after release of the 2011 guidelines. Scaling up evidence-based 
behavior therapy might lead to increased delivery of effective ADHD management without the side effects of ADHD medications.

On May 3, 2016, this report was posted as an MMWR Early Release on the MMWR website (http://www.cdc.gov/mmwr).
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adolescent psychiatrists also includes the recommendation for 
psychotherapy before medication in the “very young” (11).

Both behavior therapy in the form of “parent training 
in behavior therapy” (also called parent behavior training) 
(Box), and psychostimulant medication for children are 
effective ADHD treatments among those aged <6 years, but 
the strength of evidence for behavior therapy exceeds that for 
psychostimulant medication (12). Behavior therapy might 
require more time for achievement of full impact on child 
behavior and might require more resources; however, the 
impact lasts longer relative to ADHD medication and does 
not have the adverse health effects associated with these medi-
cations (12). Approximately 30% of children aged 3–5 years 
who take ADHD medications experience adverse effects, most 
commonly appetite suppression and sleep problems, but also 
upper abdominal pain (“stomach ache”), emotional outbursts, 
irritability, lack of alertness, repetitive behaviors and thoughts, 
social withdrawal, and irritability when the medication wears 
off (12–14). In a large efficacy trial of methylphenidate, >10% 
of children aged 3–5 years discontinued treatment because of 
adverse effects (13). Children aged 3–5 years taking stimu-
lant medication experience annual growth rates that are 20% 
lower for height (-1.4 cm/year) and 55% lower for weight 
(-1.3 kg/year) (12). This finding is consistent with the rate of 

reduced growth among school-aged children taking stimulant 
medication for ADHD (15). In school-aged children, reduced 
growth rates tend to attenuate over time (16).

Based on parent-reported survey data collected just before the 
2011 AAP guideline release, 53% of children with ADHD aged 
4–5 years had received behavior therapy during the preceding 
year (the survey did not specify whether the therapy was deliv-
ered by a parent trained in behavior therapy or by a therapist 
or some other provider) and 47% had received medication 
treatment during the preceding week (17). National rates of 
ADHD treatment among toddlers aged 2–3 years have not 
been published.

CDC compared rates of psychological services (Box) and 
medication treatment claims among children aged 2–5 years 
receiving clinical care for ADHD in the United States who were 
insured through Medicaid or employer-sponsored insurance 
(ESI). In a sample of children with ESI, comparisons were made 
for years preceding and following release of the 2011 AAP guide-
lines, to assess changes in rates of medication and psychological 
services for ADHD treatment among children aged 2–5 years.

Methods
CDC used two administrative claims data sources to character-

ize ADHD treatment patterns among children aged 2–5 years. 
Annual data from Medicaid Analytic eXtract files from the 
Centers for Medicare and Medicaid Services for 2008–2011 
were used for children covered by Medicaid insurance for 
≥3 continuous months during each calendar year in 29–34 
states in each year, depending on data availability and usability 
(18–20). During 2008–2011, the years with the most complete 
Medicaid data, data were available for 5–7 million children aged 
2–5 years for each year from 29–34 states. Twenty-six states 
had data available during the entire study period. Data from 
Truven Health MarketScan Commercial Claims and Encounters 
files for 2008–2014 were used to derive estimates for children 
covered by ESI. Truven Health provides weights to calculate 
nationally-representative estimates of children covered by ESI 
from this convenience sample. In the analytic sample, there 
were approximately 1 million children aged 2–5 years in the 
MarketScan commercially insured population in each calendar 
year. The annual samples from Medicaid and MarketScan data 
were restricted to children with ≥3 continuous months of cover-
age whose covered prescription drug claims and mental health 
visits were included in the analytic databases.*

BOX. Definitions of certain terms used in CDC analysis of Medicaid 
and employer-sponsored insurance claims data among children aged 
2–5 years receiving clinical care for attention deficit/hyperactivity 
disorder (ADHD)

Psychological services for ADHD
One or more nonpharmacological treatment services 

included in a set of current procedure codes. These ser-
vices could be provided directly to the child with ADHD 
or to the parent of the child with ADHD as part of the 
child’s treatment.

Behavior therapy for ADHD
Psychological service interventions that specifically 

change problematic behavior, including ADHD symp-
toms, by altering the physical or social contexts in which 
the behavior occurs. Services can be delivered to the child 
by a therapist, teacher, parent, or other provider.

Parent training in behavior therapy (also called 
parent behavior training) for ADHD

A form of behavior therapy that specifically trains parents 
in methods to modify their child’s problematic behavior, 
including ADHD symptoms. This form of behavior therapy 
has been shown by the Agency for Healthcare Research and 
Quality to have the strongest evidence of effectiveness of 
any ADHD treatment for children aged <6 years.

* For the Medicaid population, about 97% of enrolled children aged 2–5 years 
were enrolled for at least 3 continuous months during each calendar year. For 
the MarketScan sample, approximately 55% of all enrolled children aged 
2–5 years had prescription drug and mental health visit claims contributed to 
the MarketScan data files, and of these, approximately 97% had ≥3 months of 
continuous enrollment.
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Three ADHD indicators were developed: receipt of clinical 
care for ADHD, medication treatment, and receipt of psycho-
logical services. Receipt of clinical care for ADHD was defined 
by two or more outpatient claims† with an International 
Classification of Diseases Ninth Revision Clinical Modification 
(ICD-9) code for ADHD (314.XX) that occurred ≥7 days 
apart, or one outpatient claim with an ICD-9 ADHD code 
and two or more claims for FDA-approved ADHD medica-
tions that occurred ≥14 days apart.§ Children in clinical care 
for ADHD were included in the medication treatment group 
if they had one or more ADHD medication claim per year 
and in the psychological services group (Box) if they had one 
or more outpatient claim with a procedure code related to a 
psychological treatment service¶ per year or both. Comparisons 
of ADHD indicators over time for Medicaid were restricted to 
26 states with complete usable data for 2008–2011. Temporal 
trends of the three ADHD indicators were assessed by year 
using the Joinpoint Regression Program (21) to detect any 
change in trends over time, including changes following the 
release of the 2011 AAP guidelines. Comparisons of the three 
indicators were also made using chi-square tests to compare 
rates by age of the child and year. Pearson correlation coef-
ficients were calculated to compare these indicators between 
the Medicaid and ESI populations by year.

Results
Children in Medicaid. In 2011, 106,468 children aged 

2–5 years in 34 Medicaid programs received clinical care 
for ADHD (Table 1), 11,895 (11.2%) of whom were aged 
2–3 years. Among 26 assessed state Medicaid programs, the 
annual percentage of children aged 2–5 years in clinical care 
for ADHD increased from 1.34% (2008) to 1.50% (2011) 
(p<0.001) (Table 1). During 2008-2011, approximately 
78%–79% of children aged 2–5 years in clinical care for 
ADHD received one or more prescriptions for ADHD medi-
cation, and approximately 51%–53% had one or more claims 

for psychological services (Table 1) (Figure). Each year during 
2008–2011, approximately 40% of children with ADHD 
received medication only, approximately 15% received psy-
chological services only, approximately 40% received both, 
and approximately 5% received neither (Table 2). During 
2008–2011, approximately 80% of children aged 4–5 years 
with ADHD received medication, compared with approxi-
mately 60% of children aged 2–3 years (p<0.001). Among 
children with ADHD in Medicaid, approximately 54% and 
56% of children aged 4–5 years and 2–3 years, respectively, 
received psychological services each year; psychological service 

† Outpatient claims included physician, outpatient, and clinic services not related 
to inpatient hospital services, prescription drug services, or long-term care.

§ In order to include all services related to ADHD care, ADHD medication 
claims that did not include ICD-9 codes were included. FDA-approved 
medications to treat ADHD in children of any age included amphetamine and 
mixed amphetamine salts, atomoxetine, clonidine, dextroamphetamine, 
dexmethylphenidate, guanfacine, lisdexamfetamine, and methylphenidate. 
Only dextroamphetamine has been approved for use in children as young as 
age 3 years.

¶ Current Procedural Terminology (CPT) codes: 90804–90819, 90821–90824, 
90826–90829, 90832–90834, 90836–90840, 90845–90847, 90849, 90853, 
90857, 99354–99355, and 99510. Healthcare Common Procedure Coding 
System (HCPCS) codes: G0410, G0411, H0035–H0037, H2012–H2013, 
H2017–H2020, S9480, and T1027. State-specific codes: 1610 (New York); 
5003H, 8226A, 8227A, 8228A, 8245A, 8247A, 8248A, 8245S, 8250A, 8250S 
(Idaho); CDABF, CDACM, CDAEP, CDAKQ (Alaska); G0177 (Nebraska); 
Y9935 (New Jersey); and Z1840–Z1841, Z1843 (Ohio).

Key Points

• Children diagnosed with attention deficit/hyperactivity 
disorder (ADHD) can be overly active, have trouble 
paying attention, and/or have difficulty controlling 
behavior. They have higher rates of grade retention, 
high school dropout, unintentional injuries, and 
emergency department visits.

• About 2 million of the more than 6 million children 
with ADHD were diagnosed as young children aged 
2–5 years. Children with more severe ADHD are more 
likely to be diagnosed early. 

• Behavior therapy in the form of “parent training in 
behavior therapy” is the recommended first-line 
treatment for young children with ADHD. It works as 
well as medication without the risk of side effects. The 
American Academy of Pediatrics recommends health 
care providers advise parents of young children with 
ADHD to obtain training in behavior therapy and 
practice that before trying medication.

• Among young children with either Medicaid or 
employer-sponsored insurance, just over 75% of young 
children in clinical care for ADHD received ADHD 
medication for treatment. Yet only about 54% of the 
young children in Medicaid and 45% of the children 
with employer-sponsored insurance (2011) annually 
received psychological services (including parent 
training in behavior therapy). The percentage of young 
children with ADHD receiving psychological services 
also has not increased over time. 

• Increasing delivery of parent training in behavioral 
therapy could lead to improved management of ADHD 
in young children without the side effects of 
ADHD medication. 

• Additional information is available at http://www.cdc.
gov/vitalsigns.

http://www.cdc.gov/vitalsigns
http://www.cdc.gov/vitalsigns
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use was significantly higher among children aged 2–3 years 
than among children aged 4–5 years for each year (p<0.05).

Children with employer-sponsored insurance. Among chil-
dren aged 2–5 years with ESI, approximately 36,000–44,000 
received clinical care for ADHD each year during 2008–2014 
(Table 1), among whom approximately 2,500–3,000 (6%–7%) 
were aged 2–3 years. The percentage of children aged 2–5 years 
with ESI who received clinical care for ADHD increased from 
0.46% in 2008 to 0.60% in 2014 (p<0.001) (Table 1). During 
2011–2014, the percentage of children with ESI and ADHD 
medication claims did not change significantly (76.6% to 
75.7%; p = 0.23); the percentage with psychological services 
claims decreased 5%, from 44.5% to 42.4% (p = 0.009) 
(Table 1) (Figure). The Joinpoint analyses did not detect 
a significant change in trend throughout the entire period 
(2008–2014) for either medication treatment or psychological 
services. During 2008–2014, the distribution of children aged 
2–5 years with ESI and ADHD across treatment groups each 
year was just under half for medication only, approximately 
15% for psychological services only, approximately 30% for 
both, and approximately 10% for neither treatment (Table 2).

Each year during 2008–2014, the percentage of children 
aged 4–5 years with ADHD and ESI who received medica-
tion was higher (range = 77%–79%) than for children aged 
2–3 years (range  =  48%–58%) (p<0.001), and a higher 

proportion of children with ADHD aged 2–3 years received 
psychological services than children aged 4–5 years (46%–54% 
compared with 42%–45%; these differences were statistically 
significant in 2009, 2010, 2011, and 2014).

Children in Medicaid and children with employer-
sponsored insurance. For the period covered by both databases 
(2008–2011), correlations of state-level percentages of children 
in clinical care for ADHD ranged from 0.74 to 0.87 between 
databases. During 2008–2011, the percentage of children 
aged 2–5 years in Medicaid receiving clinical care for ADHD 
was 2.6–2.9 times greater than that of those with ESI. Across 
all states with available data, the percentage of children with 
ADHD medication claims was similar regardless of insurance 
status, whereas the percentage of children in Medicaid who 
received psychological services was 13%–22% higher than 
among that of those in ESI (Table 1). Among both children 
in Medicaid and children with ESI, ADHD treatment rates 
varied substantially among states within each calendar year. 
Three supplemental tables and six U.S. maps showing state-
specific data are available at https://stacks.cdc.gov/view/cdc/
cdc:39038 and https://stacks.cdc.gov/view/cdc/cdc:39039.

Conclusions and Comment
In 2011, the latest year for which data are available for 

both Medicaid and ESI populations, nearly 150,000 insured 

TABLE 1. Percentage of insured children aged 2–5 years receiving clinical care for attention deficit/hyperactivity disorder (ADHD) and associated 
treatments received, by type of insurance — United States, 2008–2014

Type of 
insurance

No. of states 
reporting*

Population in 
clinical care for 

ADHD

Children receiving clinical care 
for ADHD

Children receiving clinical care 
for ADHD with one or more 

ADHD medication claim

Children receiving clinical care 
for ADHD with one or more 
psychological services claim

Medicaid

All reporting 
states  

%

States with 
complete data  

(n = 26†)  
%

All reporting 
states  

%

States with 
complete data 

(n = 26†) 
%

All reporting 
states  

%

States with 
complete data 

(n = 26†)  
%

2008 32 71,162 1.39 1.34 77.6 76.6 52.7§ 55.0§

2009 29 79,401 1.41 1.37 77.8 76.8 50.8§ 54.7§

2010 33 94,016 1.48 1.43 78.5 77.7 51.0 54.3
2011 34 106,468 1.53 1.50 77.7 77.3 52.6 53.6

Employer- 
sponsored  
insurance

Population in 
clinical care for 

ADHD (weighted)

National 
unweighted  

%

National 
weighted  

%

National 
unweighted  

%

National 
weighted 

%

National 
unweighted  

%

National 
weighted  

%

2008 35,862 0.49 0.46 77.4 76.9 43.8 43.2
2009 39,512 0.51 0.50 77.1 76.7 45.1 44.9
2010 40,184 0.55 0.54 76.3 76.2 44.2 44.0
2011 41,420 0.58 0.56 77.1 76.6 44.0 44.5
2012 43,792 0.62 0.59 77.8 77.4 44.6 45.2
2013 43,465 0.62 0.61 76.2 75.8 42.1 42.6
2014 42,985 0.63 0.60 76.1 75.7 41.7 42.4

Sources: 2008–2011 Medicaid Analytic eXtract files; 2008–2014 Truven Health MarketScan Commercial Claims and Encounters files for employer-sponsored insurance.
* States were included in Medicaid analysis if state-level data were available, deemed usable, and the state Medicaid program did not have a policy that resulted in 

the provision of behavioral health services by another entity that was not paid directly through Medicaid during the calendar year.
† The 26 states that had complete usable data for each year during 2008–2011 were Alaska, Arkansas, California, Connecticut, Delaware, Georgia, Illinois, Indiana, 

Kentucky, Michigan, Minnesota, Mississippi, Montana, Nebraska, New Jersey, New Mexico, New York, North Carolina, North Dakota, South Dakota, Tennessee, Texas, 
Vermont, Virginia, Wisconsin, and Wyoming.

§ Excludes California from pooled percentages for psychological services (unusable data).

https://stacks.cdc.gov/view/cdc/cdc:39038
https://stacks.cdc.gov/view/cdc/cdc:39038
https://stacks.cdc.gov/view/cdc/cdc:39039
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children aged 2–5 years received clinical care for ADHD, more 
than two-thirds of whom were Medicaid beneficiaries. Each 
year during 2008–2011, the percentage of children in Medicaid 
receiving care for ADHD was more than twice that for children 
with ESI. This might be accounted for by the higher percentage 
of children with ADHD in poverty (22), the fact that pediatric 
ADHD is a basis of eligibility for disability benefits, or dif-
ferences in behavioral health care practices across health care 
systems that may result in part from state programs that seek 
to ensure the delivery of behavioral health services in Medicaid. 
In both populations, only about 50% of children with ADHD 
received recommended first-line therapy as measured by receipt 
of psychological services, whereas approximately three fourths 
received ADHD medication. ADHD rates varied widely across 
states in both insured groups, possibly because of differences 
in how children with ADHD are identified and served in 
their communities, how these services are documented, or 
both. There was not an increase in psychological services nor 
decrease in use of medication after the AAP guidelines release 
among children with ESI (2011–2014).

 Behavior therapy for ADHD, in the form of parent behav-
ior training, and ADHD medications are both recommended 
ADHD treatments (10,12). However, among children aged 

≤5 years, the number and quality of studies demonstrating 
effectiveness is higher for parent behavior training than for 
ADHD medication (12). In addition, young children are 
more susceptible to adverse health effects of ADHD medica-
tions, whereas adverse health effects have not been reported 
for parent behavior training (12). ADHD treatment with 
behavior therapy, which is typically limited in duration, 
might be associated with better school outcomes (23) and 
more cost-effective over a school year than treatment with 
ongoing medication (24). Further, behavior therapy can also 
improve problematic behavior in young children who present 
with symptoms that look like ADHD, such as symptoms of 
anxiety and oppositional defiant disorder. Collectively, these 
factors support recommendations (10,11) for parent training 
in behavior therapy as first-line treatment for children aged 
≤5 years with ADHD.

There are barriers to the receipt of evidence-based behav-
ior therapy training for families of young children with 
ADHD. First, clinical practice change following guideline 
or policy change takes time, and practices can vary depend-
ing on provider knowledge about the guidelines, the scale 
of the recommended change, and the amount of support 
provided to physicians (25). Parents and physicians might 
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Sources: 2008–2011 Medicaid Analytic eXtract files; 2008–2014 Truven Health MarketScan Commercial Claims and Encounters files for employer-sponsored insurance.
* Data from 26 Medicaid state programs with complete usable data for 2008–2011. 
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lack awareness of the recommendations and benefits of behav-
ior therapy. Families might have difficulty identifying and 
accessing providers of evidence-based behavior therapy, and 
these services might require more resources initially to access 
than medication. Behavior therapy might not exist in every 
community, and scaling up these services might be difficult 
and costly. To overcome these barriers, policymakers, state 
agencies, and health professional organizations can continue 
to educate parents and physicians about recommendations 
while expanding capacity to provide evidence-based services. 
State agencies and offices, such as Medicaid and Foster Care, 
can consider programs and policies designed to increase use 
of behavior therapy for ADHD, including using Title IV-E 
funds for the state expansion of evidence-based programs. 
States might also explore policies that influence prescription 
patterns based on existing evidence of safety and effectiveness, 
such as prior-authorization policies. To date, 27 state Medicaid 
programs have implemented prior-authorization policies for 
pediatric ADHD medication prescriptions.** However, it 

is also important to consider strategies to increase access to 
preferred psychological services, particularly among children 
who are denied medication authorization.

The findings in this report are subject to at least five limita-
tions. First, the population evaluated was children receiving 
clinical care for ADHD; thus, these rates do not reflect the 
overall prevalence of children with ADHD. Second, the identi-
fied population did not include children in Medicaid programs 
for which annual data were not available, children receiving 
clinical care not covered by insurance, and children with a 
diagnosis of ADHD who had not received sufficient clinical 
services to meet the case definition. Third, importantly, the 
psychological services indicator lacked precision, and it was 
not possible to assess type or quality of psychological services. 
An inclusive list of psychological services was used as a proxy 
for behavior therapy with or without an ADHD ICD-code 
because there are no ADHD-specific behavior therapy pro-
cedure codes, although treatments for other externalizing 
disorders might benefit ADHD symptoms and impairment 
(12), and ADHD might not have been listed as the primary 

TABLE 2. Percentage of insured children aged 2–5 years receiving clinical care for attention deficit/hyperactivity disorder (ADHD) and associated 
treatments received, by type of insurance, and state reporting status — United States, 2008–2014

Type of  
insurance All states with reported data States with complete data (n = 26*)

Medicaid
No. of states 
reporting†

Both 
medication 

and 
psychological 

services  
%

Medication 
only  

%

Psychological 
services  

only  
%

Neither 
medication nor 
psychological 

services  
%

Both 
medication 

and 
psychological 

services  
%

Medication 
only  

%

Psychological 
services  

only  
%

Neither 
medication nor 
psychological 

services  
%

2008 32 38.2§ 40.8§ 14.6§ 6.4§ 39.8§ 38.3§ 15.2§ 6.7§

2009 29 36.5§ 42.6§ 14.3§ 6.6§ 39.5§ 38.8§ 15.2§ 6.5§

2010 33 36.3 42.2 14.7 6.8 38.7 38.9 15.6 6.8
2011 34 37.1 40.6 15.5 6.8 37.8 39.5 15.7 7.0

Employer- 
sponsored  
insurance

National unweighted data National weighted data

Both 
medication 

and 
psychological 

services  
%

Medication 
only  

%

Psychological 
services only  

%

Neither 
medication nor 
psychological 

services  
%

Both 
medication 

and 
psychological 

services  
%

Medication 
only  

%
Psychological 

services only %

Neither 
medication nor 
psychological 

services  
%

2008 29.7 47.7 14.1 8.6 29.1 47.8 14.2 8.9
2009 30.8 46.3 14.3 8.6 30.3 46.4 14.6 8.7
2010 29.5 46.8 14.8 8.9 29.3 46.9 14.7 9.1
2011 30.2 46.9 13.8 9.1 30.3 46.3 14.2 9.2
2012 30.9 46.9 13.8 8.5 31.1 46.3 14.1 8.5
2013 27.8 48.4 14.3 9.5 28.0 47.8 14.6 9.6
2014 26.9 49.2 14.8 9.1 27.3 48.5 15.1 9.2

Sources: 2008–2011 Medicaid Analytic eXtract files; 2008–2014 Truven Health MarketScan Commercial Claims and Encounters files for employer-sponsored insurance.
* The 26 states that had complete usable data for each year during 2008–2011 were Alaska, Arkansas, California, Connecticut, Delaware, Georgia, Illinois, Indiana, 

Kentucky, Michigan, Minnesota, Mississippi, Montana, Nebraska, New Jersey, New Mexico, New York, North Carolina, North Dakota, South Dakota, Tennessee, Texas, 
Vermont, Virginia, Wisconsin, and Wyoming.

† States were included in Medicaid analysis if state-level data were available, deemed usable, and the state Medicaid program did not have a policy that resulted in 
the provision of behavioral health services by another entity that was not paid directly through Medicaid during the calendar year.

§ Excludes California from pooled percentages for psychological services (unusable data).

 ** http://bit.ly/1RyUHz6.

http://bit.ly/1RyUHz6
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or secondary diagnosis in the associated claim. Conversely, not 
all psychological services could be identified using these data 
because some might not have been covered by insurance (e.g., 
self-paid or delivered through the education system). However, 
rates of psychological services among children in this report 
were similar to those reported for children aged 4–5 years in 
2009–2010 using national parent survey data on behavior 
therapy for ADHD not conditional on having insurance (17). 
Fourth, results represent cross-sectional annual percentages 
and not lifetime diagnosis or treatment patterns. In addition, 
children might have been counted multiple times if their insur-
ance status changed during the calendar year (e.g., moved to 
a different state Medicaid program). Finally, MarketScan data 
include only children with ESI and might not be generalizable 
to the entire U.S. population of privately insured children. 
However, in 2014, among the 52% of children aged 0–18 years 
who had private insurance, 90% were covered by ESI (26).

ADHD is a highly prevalent condition that can lead to 
poor health and social outcomes (4–9). Despite 2007 and 
2011 guidelines recommending behavior therapy as first-line 
treatment for children aged <6 years with ADHD, during 
2008–2014 only about half of children aged 2–5 years with 
ADHD received psychological services. To effectively mitigate 
impairments associated with ADHD and minimize risks asso-
ciated with ADHD medications, it is important to increase 
the percentage of young children with ADHD who receive 
evidence-based psychological services, especially parent train-
ing in behavior therapy.
 1Division of Human Development and Disability, National Center on Birth 

Defects and Developmental Disabilities, CDC; 2University of Oklahoma Health 
Sciences Center, OU Child Study Center; 3Office of the Director, National 
Center on Birth Defects and Developmental Disabilities, CDC.
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On April 29, 2016, this report was posted as an MMWR Early 
Release on the MMWR website (http://www.cdc.gov/mmwr). 

Zika virus is a flavivirus transmitted primarily by Aedes 
species mosquitoes, and symptoms of infection can include 
rash, fever, arthralgia, and conjunctivitis (1).* Zika virus 
infection during pregnancy is a cause of microcephaly and 
other severe brain defects (2). Infection has also been associ-
ated with Guillain-Barré syndrome (3). In December 2015, 
Puerto Rico became the first U.S. jurisdiction to report local 
transmission of Zika virus, with the index patient report-
ing symptom onset on November 23, 2015 (4). This report 
provides an update to the epidemiology of and public health 
response to ongoing Zika virus transmission in Puerto 
Rico. During November 1, 2015–April 14, 2016, a total of 
6,157 specimens from suspected Zika virus–infected patients 
were evaluated by the Puerto Rico Department of Health 
(PRDH) and CDC Dengue Branch (which is located in San 
Juan, Puerto Rico), and 683 (11%) had laboratory evidence 
of current or recent Zika virus infection by one or more tests: 
reverse transcription–polymerase chain reaction (RT-PCR) or 
immunoglobulin M (IgM) enzyme-linked immunosorbent 
assay (ELISA). Zika virus–infected patients resided in 50 
(64%) of 78 municipalities in Puerto Rico. Median age was 
34 years (range = 35 days–89 years). The most frequently 
reported signs and symptoms were rash (74%), myalgia 
(68%), headache (63%), fever (63%), and arthralgia (63%). 
There were 65 (10%) symptomatic pregnant women who 
tested positive by RT-PCR or IgM ELISA. A total of 17 (2%) 
patients required hospitalization, including 5 (1%) patients 
with suspected Guillain-Barré syndrome. One (<1%) patient 
died after developing severe thrombocytopenia. The public 
health response to the outbreak has included increased labora-
tory capacity to test for Zika virus infection (including blood 
donor screening), implementation of enhanced surveillance 
systems, and prevention activities focused on pregnant women. 
Vector control activities include indoor and outdoor residual 
spraying and reduction of mosquito breeding environments 
focused around pregnant women’s homes. Residents of and 
travelers to Puerto Rico should continue to employ mosquito 

bite avoidance behaviors, take precautions to reduce the risk 
for sexual transmission (5), and seek medical care for any acute 
illness with rash or fever.

Epidemiologic Surveillance
In response to the introduction of Zika virus, PRDH and 

CDC Dengue Branch incorporated Zika virus case reporting 
and diagnostic testing into existing dengue and chikungunya 
virus surveillance systems and developed a laboratory-based 
Passive Arboviral Diseases Surveillance System.† Health 
providers submit serum specimens to PRDH from patients 
with a clinical suspicion of Zika, chikungunya, or dengue 
virus infection using a case report form.§ Depending on 
the number of days between onset of illness and specimen 
collection, specimens are tested for the three arboviruses by 
a Trioplex RT-PCR assay, for evidence of Zika and dengue 
virus infection by IgM ELISA, or by both assays (4).¶ Zika 
virus–infected patients were defined by positive results from 
either RT-PCR (confirmed) or IgM ELISA with negative 
dengue virus IgM ELISA (presumptive positive). Zika virus 
testing has been incorporated into the Sentinel Enhanced 
Dengue Surveillance System, which tests specimens from all 
febrile patients treated at either one outpatient clinic or one 
hospital emergency department in Ponce. Tissue and blood 
specimens collected during autopsy from patients who died 
after an acute febrile illness are tested for Zika virus infection 
through the Enhanced Fatal Acute Febrile Illness Surveillance 
System.** Following CDC interim guidance (6), symptomatic 
pregnant women are tested using the diagnostic algorithm, 
and asymptomatic pregnant women are tested for evidence 
of Zika and dengue virus infection by IgM ELISA. Initiated 
in February 2016, the Guillain-Barré syndrome Passive 
Surveillance System allows health providers from across the 
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island to report clinically suspected Guillain-Barré syndrome 
cases by sending a case report form and serum specimen to 
PRDH.†† Specimens from patients with suspected Guillain-
Barré syndrome are tested by both RT-PCR and IgM ELISA 
for all three arboviruses. Diagnostic test results are managed 
through an integrated data management system. Results are 
reported to providers, and aggregate data are available online 
in a weekly arboviral report.§§

During November 1, 2015–April 14, 2016, specimens from 
6,157 suspected arbovirus-infected patients were evaluated and 
683 (11%) were either laboratory-confirmed or presumptive 
positive for Zika virus infection (Table). Of these 683 Zika 
virus laboratory confirmed or presumptive patients, 581 (85%) 
were confirmed by RT-PCR, 73 (11%) were presumptive 
positive by IgM ELISA, and 29 (4%) were positive by both 
RT-PCR and IgM ELISA. Dengue, chikungunya, or unspeci-
fied flavivirus infection was identified in 110 (2%), 61 (1%), 
and 32 (<1%) suspected arbovirus-infected patients, respec-
tively. No patients with evidence of coinfection with Zika, 
dengue, or chikungunya viruses were identified by RT-PCR. 
Of all identified Zika virus–infected patients, 646 (95%) were 
reported to the Passive Arboviral Diseases Surveillance System. 
Thirty-two (5%) Zika virus–infected patients were reported 
through the Sentinel Enhanced Dengue Surveillance System. 
Five (1%) suspected cases of Guillain-Barré syndrome reported 
to the Guillain-Barré syndrome Passive Surveillance System 
were presumptive positive for Zika virus infection, and two 
had unspecified flavivirus infection.

Weekly Zika virus disease case counts gradually increased 
since late November 2015, whereas incidence of dengue and 
chikungunya cases remained comparatively low (Figure 1). Zika 
virus–infected patients were reported from 50 (64%) of the 
78 total municipalities (Figure 2); 146 (21%) patients were 
residents of the San Juan metropolitan area. Among all iden-
tified Zika virus–infected patients, 436 (64%) were female, 
and median age was 34 years (range = 35 days–89 years). 
The most frequently reported signs and symptoms were 
rash (74%), myalgia (68%), headache (63%), fever (63%), 
and arthralgia (63%). Thrombocytopenia (defined as blood 
platelets levels <100,000 cells/mm3) was reported in nine 
(1%) cases. Sixty-five (10%) symptomatic pregnant women 
were Zika virus–infected patients. Seventeen (2%) patients 
required hospitalization, including five (1%) suspected 
Guillain-Barré syndrome cases. In one (<1%) identified 

Zika virus–associated case, the patient died of complications 
related to severe thrombocytopenia.

To ensure the safety of the blood supply, Puerto Rico imported 
all blood products from the United States during March 5–
April 14 (7). On April 2, blood collection resumed with donor 
screening using a Food and Drug Administration–approved Zika 
virus investigational nucleic acid detection test (Roche Molecular 
Systems, Inc., Pleasanton, California). Emergency blood 
imports ended on April 15. During April 2–14, nine (<1%) of 
1,910 screened donated blood units had positive test results. 
These units were removed from the blood supply, and testing is 
pending to confirm presumptive Zika virus infection.

Public Health Response
Through the Zika Active Pregnancy Surveillance System, 

Zika virus–infected pregnant women and their offspring are 
monitored for adverse maternal, fetal, neonatal, infant, and 
child health outcomes.¶¶ Surviving offspring across the island 
will be referred to the Children with Special Health Care Needs 
program for developmental surveillance and coordination of spe-
cialized services, as needed, up to age 3 years. The Birth Defects 
Surveillance System*** will identify newborns with congenital 

 †† Patients from across the island with clinical suspicion of Guillain-Barré 
syndrome can be reported to PRDH (http://www.salud.gov.pr/Sobre-tu-Salud/
Documents/ingl%c3%a9s.pdf ).

 §§ http://www.salud.gov.pr/Estadisticas-Registros-y-Publicaciones/Pages/
Informe-Arboviral.aspx.

TABLE. Demographic characteristics, clinical course, and signs and 
symptoms of patients* with Zika virus disease (N = 683) — 
Puerto Rico, November 1, 2015–April 14, 2016

Characteristic No. of patients (%)

History of recent travel† 4 (1)
Female 436 (64)
Pregnant 65 (10)
Hospitalized 17 (2)
Suspected GBS§ 5 (1)
Thrombocytopenia¶ 9 (1)
Deaths 1 (<1)
Signs and symptoms**
Rash 505 (74)
Myalgia 462 (68)
Headache 433 (63)
Fever 429 (63)
Arthralgia 428 (63)
Eye pain 350 (51)
Chills 344 (50)
Sore throat 233 (34)
Petechiae 213 (31)
Conjunctivitis 137 (20)
Nausea/Vomiting 123 (18)
Diarrhea 115 (17)

Abbreviation: GBS = Guillain-Barré syndrome.
 * Patients were aged 35 days–89 years (median age = 34 years).
 † Travel outside of Puerto Rico and the United States in the 14 days before 

illness onset.
 § All GBS patients were hospitalized.
 ¶ Defined as blood platelets levels <100,000 cells/mm3.
 ** Signs and symptoms were reported by the patients’ clinician.

 ¶¶ Zika Active Pregnancy Surveillance System is co-operated by PRDH and CDC.
 *** PRDH routinely monitors birth defects throughout the island through the 

Birth Defect Surveillance System.

http://www.salud.gov.pr/Sobre-tu-Salud/Documents/ingl%c3%a9s.pdf
http://www.salud.gov.pr/Sobre-tu-Salud/Documents/ingl%c3%a9s.pdf
http://www.salud.gov.pr/Estadisticas-Registros-y-Publicaciones/Pages/Informe-Arboviral.aspx
http://www.salud.gov.pr/Estadisticas-Registros-y-Publicaciones/Pages/Informe-Arboviral.aspx
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microcephaly, including those born to women infected with Zika 
virus during pregnancy, and refer all cases to Avanzando Juntos, 
Puerto Rico’s Early Intervention Services System. 

With CDC’s assistance, PRDH has also implemented com-
prehensive strategies to prevent Zika virus transmission. Health 
messaging, including posters and electronic monitors, have been 
implemented and health education materials are available at vari-
ous locations, including health care facilities and ports of entry. 
Community intervention strategies have focused on pregnant 
women. PRDH has worked closely with Women, Infants, and 
Children (WIC) clinics, where 90% of Puerto Rican pregnant 
women received services in 2015 (Dana Miró Medina, WIC 
Puerto Rico, personal communication, 2016). As of April 13, 
a total of 13,351 pregnant women participated in Zika virus 
educational orientations offered by WIC clinics. PRDH and 
the CDC Foundation financed the purchase and delivery of 
Zika Prevention Kits, which include locally adapted health 
information, mosquito repellent, a bed net, larvicidal tablets 
(tablets placed in water sources where mosquitoes might breed 
that prevent larvae from maturating into adults), and condoms. 
In addition, to reduce the risk for unintended pregnancies 
with adverse fetal outcomes related to Zika virus infection, the 
response includes increasing the availability of contraceptives (8).

During February–March, an insecticide resistance study 
of Aedes aegypti mosquitoes was conducted to develop vector 
control strategies, such as truck-mounted, ultra-low volume 
spraying and indoor and outdoor residual spraying. Mosquitoes 
from across Puerto Rico were tested using the CDC bottle bio-
assay to determine insecticide susceptibility, particularly against 
pyrethroids. Results indicated a high degree of geographical 
variation with respect to susceptibility to insecticides, and 
deltamethrin was identified as the most suitable pyrethroid 
candidate for use in vector control programs (data not shown). 
Insecticide susceptibility surveillance is ongoing.

A home-based vector control program focused on pregnant 
women is underway. Women are contacted through WIC 
clinics, and are offered source reduction services (e.g., removal 
of water containers that can serve as mosquito breeding sites), 
larvicide application, and indoor and outdoor residual spraying 
using deltamethrin. PRDH and CDC have collaborated with 
the Puerto Rico Department of Housing to incorporate these 
services into its vector control activities.

Discussion

Zika virus remains a public health challenge in Puerto Rico, and 
cases are expected to continue to occur throughout 2016. Building 
upon existing dengue and chikungunya virus surveillance systems, 
PRDH collaborated with CDC to establish a comprehensive sur-
veillance system to characterize the incidence and epidemiology 
of Zika virus disease on the island. Expanded laboratory capacity 

and surveillance provided timely availability of data, allowing for 
continuous analysis and adapted public health response. Following 
CDC guidelines, both symptomatic and asymptomatic pregnant 
women are tested for evidence of Zika virus infection. Information 
from the Zika Active Pregnancy Surveillance System will be used 
to raise awareness about the complications associated with Zika 
virus during pregnancy, encourage prevention through use of 
mosquito repellent and other methods, and inform health care 
providers of the additional care needed by women infected with 
Zika virus during pregnancy, as well as congenitally exposed fetuses 
and children. In addition, the prevalence of adverse fetal outcomes 
documented through this system can be compared with baseline 
rates as further evidence of associations between Zika virus infec-
tions and adverse outcomes, such as microcephaly (2).

The finding that women constitute the majority of cases 
might be attributable to targeted outreach and testing. The 
most common symptoms among Zika virus disease cases 
were rash, myalgia, headache, fever, and arthralgia, which are 
similar to the most common signs and symptoms reported 
elsewhere in the Americas (9). Although Zika virus–associated 
deaths are rare (10), the first identified death in Puerto Rico 
highlights the possibility of severe cases, as well as the need for 
continued outreach to raise health care providers’ awareness 
of complications that might lead to severe disease or death. 
To ensure continued blood safety, blood collection resumed 

Summary
What is already known about this topic?

Zika virus transmission in Puerto Rico has been ongoing, with 
the first patient reporting symptom onset in November 2015. 
Zika virus infection is a cause of microcephaly and other severe 
birth defects. Zika virus infection has also been associated with 
Guillain-Barré syndrome.

What is added by this report?

During November 1, 2015–April 14, 2016, a total of 
6,157 specimens from suspected Zika virus–infected patients 
from Puerto Rico were evaluated and 683 (11%) had laboratory 
evidence of current or recent Zika virus infection. The public 
health response includes increased capacity to test for Zika virus, 
preventing infection in pregnant women, monitoring infected 
pregnant women and their fetus for adverse outcomes, control-
ling mosquitos, and assuring the safety of blood products.

What are the implications for public health practice?

Residents of and travelers to Puerto Rico should continue to 
employ mosquito bite avoidance behaviors, take precautions to 
reduce the risk for sexual transmission, and seek medical care 
for any acute illness with rash or fever. Clinicians who suspect 
Zika virus disease in patients who reside in or have recently 
returned from areas with ongoing Zika virus transmission 
should report cases to public health officials.
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with a donor screening program for Zika virus infection, and 
all units screened positive are removed.

Residents of and travelers to Puerto Rico should continue 
to employ mosquito bite avoidance behaviors, including using 
mosquito repellents, wearing long-sleeved shirts and pants, and 
ensuring homes are properly enclosed (e.g., screening windows 
and doors, closing windows, and using air conditioning) to 
avoid bites while indoors.††† To reduce the risk for sexual trans-
mission, especially to pregnant women, precautions should 
include consistent and proper use of condoms or abstinence 
(5). Such measures can also help avoid unintended pregnancies 
and minimize risk for fetal Zika virus infection (6). Clinicians 
who suspect Zika virus disease in patients who reside in or have 
recently returned from areas with ongoing Zika virus transmis-
sion should report cases to public health officials.
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Notes from the Field

Assessment of Health Facilities for Control of 
Canine Rabies — Gondar City, Amhara Region, 
Ethiopia, 2015

Emily G. Pieracci, DVM1,2; Betsy Schroeder, MPH3; 
Araya Mengistu, DVM, PhD4; Achenef Melaku, DVM4; 

Miriam Shiferaw, MD5; Jesse D. Blanton, MPH5; Ryan Wallace, DVM5

Rabies is an encephalitic disease that is nearly always fatal 
after onset of illness. Worldwide, rabies kills an estimated 
59,000 humans each year (95% confidence interval 
[CI] = 25,000–159,000); the majority of the deaths are caused 
by the rabies virus variant that circulates in dogs (1,2). Canine 
rabies is endemic in Ethiopia, with an estimated 2,771 human 
deaths annually (CI = 1,116–12,660) (1–3). Annual rabies-
associated livestock losses are estimated at >$50 million (USD), 
making rabies important to both human and animal health (1).

Human health care delivery in Ethiopia occurs through 
hospitals, health centers, and health posts. The Ethiopian 
government runs veterinary clinics, and some private 
veterinarians operate in large cities; however, human and 
animal health providers do not routinely collaborate to control 
zoonotic diseases. The World Organisation for Animal Health’s 
Tool for the Evaluation of Performance of Veterinary Services 
identified a need to improve animal disease surveillance as well 
as collaboration on zoonotic diseases between the Ministry of 
Health and veterinary services in Ethiopia (4).

Dog bites are nationally notifiable in Ethiopia and bite 
victims are referred to health centers for rabies postexposure 
prophylaxis (PEP). No additional public health interventions 
occur at the community level. In an integrated bite-case 
management (IBCM) program, animal health workers would 
investigate biting dogs to provide the health sector with 
information for rabies risk assessments. Studies have shown 
that IBCM can increase bite detection rates by up to 30% 
and decrease unnecessary PEP by 60% (5). Because IBCM 
represents integration of both human and animal health, it 
offers an opportunity to prevent human rabies deaths as well 
as decrease the high costs of unnecessary PEP.

In January 2015, CDC, in collaboration with Ohio State 
University, the University of Gondar (Amhara Region, 
Ethiopia), and the Ethiopian Public Health Institute developed 
an IBCM pilot program in the city of Gondar. Bite events 
are reported from human health sectors to animal health 
workers, who conduct animal rabies assessments to guide 
management decisions for exposed persons. Program goals 
include recording dog bites, testing suspected rabid dogs, and 
reducing community rabies exposures.

In September 2015, a CDC team evaluated the IBCM pilot 
program and assessed the feasibility of program expansion. 
The evaluation included informal interviews with animal 
health workers, laboratorians, and program supervisors, and 
field observation of animal health workers. The feasibility 
assessment included semi-structured interviews with key 
stakeholders at human and animal health facilities and 
evaluation of infrastructural requirements necessary for 
IBCM program expansion (i.e., cold-chain capacity, sample 
transportation, and access to rabies vaccines).

Delays in the distribution of funds and shortages of PEP slowed 
program implementation during the first 9 months. In addition, 
the preference of community members to seek bite-wound 
treatment from traditional healers rather than health professionals 
resulted in a low dog-bite reporting rate. Rabies diagnostic 
testing capacity was lacking, related to delays in construction of 
a regional animal disease diagnostic center. Quarantine facilities 
for suspected rabid dogs did not adhere to international animal 
welfare regulations; therefore, most suspected rabid animals were 
quarantined within owners’ homes. Inconsistencies in animal 
health workers’ handling of animals, including euthanasia practices 
and sample collection, also hampered implementation. Resource 
gaps included inadequate access to PEP and canine vaccines and 
a lack of cold-chain capacity.

Despite the implementation challenges, efforts were undertaken 
to enhance IBCM capacity in Gondar through training of 
additional animal health workers, laboratorians, and program 
supervisors. Ethiopia has regional and national plans to increase 
access to PEP and canine rabies vaccine during the next year. A 
national animal rabies surveillance system, based on IBCM, is 
being jointly developed by human and animal health agencies with 
CDC support, and will be implemented in the Amhara Region 
during 2016. Construction of the rabies laboratory is under way, 
and temporary diagnostic laboratory space has been identified. 
Construction of regional quarantine facilities is expected to begin 
in 2016. During the feasibility assessments, the IBCM program 
was introduced to clinicians unaware of this activity.

Further work is needed to increase community reporting of 
suspected rabid dogs through improved awareness of the IBCM 
program. Expanded access to WHO-approved PEP is needed, but 
distribution of vaccine should be limited to facilities with stable 
cold-chain capacity. Traditional healers should be encouraged to 
refer dog-bite victims for PEP, and health clinics and veterinary 
facilities should coordinate IBCM investigations. Enhancement 
of the IBCM program is anticipated to continue as the program 
is introduced in new areas.
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Announcement

Updated Guidelines for Antiretroviral 
Postexposure Prophylaxis after Sexual, Injection-
Drug Use, or Other Nonoccupational Exposure to 
HIV — United States, 2016

New evidence-based guidelines, Updated Guidelines for 
Antiretroviral Postexposure Prophylaxis after Sexual, Injection-
Drug Use, or Other Nonoccupational Exposure to HIV — United 
States, 2016, are now available online (http://www.cdc.gov/
hiv/guidelines/). The guidelines update and expand the 2005 
U.S. Department of Health and Human Services recommen-
dations for clinical care providers regarding nonoccupational 
postexposure prophylaxis (nPEP) for exposure to human 
immunodeficiency virus (HIV) outside the health care setting 
for persons in the United States (1). Materials supporting nPEP 
guidelines implementation will also be posted online when 
they become available.

The updated guidelines are intended to assist U.S. clinicians 
in reducing the occurrence of new HIV infections through 
effective delivery of nPEP to patients shortly after they have a 
single exposure outside of health care settings to blood, geni-
tal secretions, or other potentially infectious body fluids that 
might contain HIV. This update incorporates new scientific 
evidence from human and animal studies and includes pediatric 
dosing information. The update was prompted by new infor-
mation regarding the clinical delivery of nPEP, the development 

of newer, better-tolerated antiretroviral drug regimens with 
reduced side effects, and new estimates of cost-effectiveness of 
nPEP as an HIV prevention method. Updated occupational 
PEP guidelines for use following possible HIV exposures in 
health care settings were published separately in 2013 (2).

In addition to clinicians who provide medical care to 
patients, the nPEP guidelines might also be of interest to the 
following: emergency medicine technicians, social workers, 
administrators of Crime Victim’s Compensation programs, 
and others caring for sexual assault survivors; specialists in HIV 
prevention planning, service delivery, policy and legislation; 
persons with HIV and their partners; administrators of phar-
macy assistance programs; and managers of medical assistance 
programs, health insurance plans, and health systems.
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* With error bars indicating 95% confidence interval.
† Per U.S. Department of Health and Human Services 2008 Physical Activity Guidelines for Americans (http://

www.health.gov/paguidelines/guidelines/default.aspx). Respondents were considered to be meeting aerobic 
activity guidelines if they reported moderate-intensity physical activity for ≥150 minutes leisure-time activity 
per week, vigorous-intensity physical activity for ≥75 minutes leisure-time activity per week, or an equivalent 
combination of moderate-intensity and vigorous-intensity leisure-time activity. 

§ Poverty status is based on family income and family size using the 2013 U.S. Census Bureau poverty thresholds. 
Family income was imputed where missing.

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

In 2014, the percentage of adults aged ≥18 years who met federal guidelines for aerobic physical activity increased as family 
income increased. The percentage of adults aged ≥18 years who met federal guidelines for aerobic physical activity ranged from 
34.8% for those with family incomes <100% of the poverty level to 66.8% for those with family incomes ≥600% of the poverty level.

Source: National Health Interview Survey data, 2014. http://www.cdc.gov/nchs/nhis.htm.

Reported by: LaJeana Hawkins, MPH, LDHawkins@cdc.gov, 301-458-4611; Mark Montgomery, MS; Deepthi Kandi.
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