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SYNOPSIS

Objectives. We evaluated the association between intentional delay of vaccine 
administration and timely vaccination coverage.

Methods. We used data from 2,921 parents of 19- to 35-month-old children 
that included parents’ reports of intentional delay of vaccine administration. 
Timely vaccination was defined as administration with 4 doses of diphthe-
ria, tetanus, and pertussis; 3 doses of polio vaccine; 1 dose of measles, 
mumps, and rubella vaccine; 3 doses of Haemophilus influenzae type b 
vaccine; 3 doses of hepatitis B vaccine; and 1 dose of varicella vaccine by 
19 months of age, as reported by vaccination providers.

Results. In all, 21.8% of parents reported intentionally delaying vaccinations 
for their children. Among parents who intentionally delayed, 44.8% did so 
because of concerns about vaccine safety or efficacy and 36.1% delayed 
because of an ill child. Children whose parents intentionally delayed were 
significantly less likely to receive all vaccines by 19 months of age than 
children whose parents did not delay (35.4% vs. 60.1%, p0.05). Parents 
who intentionally delayed were significantly more likely to have heard or read 
unfavorable information about vaccines than parents who did not intentionally 
delay (87.6% vs. 71.9%, p0.05). Compared with parents who intentionally 
delayed only because their child was ill, parents who intentionally delayed 
only because of vaccine safety or efficacy concerns were significantly more 
likely to seek additional information about their decision from the Internet 
(11.4% vs. 1.1%, p0.05), and significantly less likely to seek information from 
a doctor (73.9% vs. 93.9%, p0.05). 

Conclusions. Intentionally delayed vaccine doses are not uncommon. Children 
whose parents delay vaccinations may be at increased risk of not receiving all 
recommended vaccine doses by 19 months of age and are more vulnerable 
to vaccine-preventable diseases. Providers should consider strategies such as 
educational materials that address parents’ vaccine safety and efficacy concerns 
to encourage timely vaccination. 
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Today, the number of cases of most vaccine-preventable 
diseases (VPDs) is at an all-time low, and hospitaliza-
tions and deaths have shown striking decreases since 
the 1980s.1 This success has been accompanied by 
parents’ concerns about vaccine safety. Although 
scientific evidence does not support an association 
between vaccines and autism,2–6 media coverage7,8 has 
aroused parents’ concerns. Concerns were further 
aroused when elevated rates of intussusception were 
found to be associated with the first vaccine licensed for 
rotavirus,9,10 and when lawsuits against pharmaceutical 
companies and claims with the Vaccine Injury Com-
pensation Program resulted in awards for injuries that 
were alleged to be caused by vaccines.11 As the num-
ber of recommended vaccines has increased, parents 
may ask providers to spread out the administration 
of vaccines so that fewer injections are administered 
at each visit.12  Concerns about vaccine safety and the 
increasing number of injections may explain why some 
parents delay the administration of selected vaccines 
for their children. However, children whose parents 
delay vaccinations may be at increased risk of not 
receiving all recommended vaccine doses and may be 
more vulnerable to VPDs.

We evaluated the association between intentional 
delay of vaccine administration and timely vaccination 
coverage. We also determined the reasons that parents 
give for delaying vaccines; investigated the associa-
tion between a parental report of hearing or reading 
unfavorable information about vaccines and parents’ 
decisions to delay vaccine administration; explored 
where parents seek further information in making their 
decision to delay vaccine administration; and identified 
child, maternal, and household characteristics that are 
associated with delay.

METHODS

We used data from the 2003 National Immunization 
Survey (NIS) for our study. Data are collected in the 
NIS in two phases: a telephone survey of households 
with landline telephones that have children aged 19 
to 35 months, followed by a survey mailed to those 
children’s vaccination providers. We used provider-
reported vaccination histories to determine vaccination 
status in our study. In 2003, 30,909 households with 19- 
to 35-month-old children completed the NIS telephone 
interview; among those, we obtained provider-reported 
vaccination histories for 21,291 children. In 2003, the 
response rate of the telephone portion of the NIS was 
70%, and the percentage of children with an adequate 
provider-reported vaccination history from the mailed 
survey was 78%. In 2003, 3,576 households with 19- 

to 35-month-old children were randomly selected 
to be administered a series of questions regarding 
parents’ concerns about vaccine safety. Among those 
households, 3,403 completed that series of questions, 
and 2,921 19- to 35-month-old children had provider-
reported vaccination histories returned from sampled 
children’s vaccination providers. 

In our study, we analyzed data from the 2,921 19- to 
35-month-old children who had provider-reported vac-
cination histories returned in the mailed survey to their 
vaccination providers, and whose parents completed 
the NIS telephone interview and were administered 
questions about their vaccine safety concerns. Among 
the 2,921 completed telephone interviews that yielded 
provider-reported vaccination coverage histories for 
sampled children, 96% were conducted with the 
child’s parent, nearly 3% were conducted with the 
child’s grandparent, and a little more than 1% were 
conducted with another family member who was 18 
years of age and knowledgeable about the child’s vac-
cination history. For brevity, we refer to the respondent 
in the telephone portion of the NIS interview as the 
child’s parent. 

Because the vaccination schedule13 specifies that 
children are to be administered all recommended vac-
cine doses by 19 months of age, we defined “timely” 
vaccination coverage as vaccination coverage at 19 
months of age and assessed coverage by a review 
of the provider-reported vaccination history of all 
sampled children. We defined “catch-up” vaccination 
coverage as vaccination coverage at 24 months of age 
and assessed this coverage by a review of the provider-
reported vaccination histories of all sampled children 
24 months of age. Children were defined to be 
up-to-date (UTD) at those milestone ages if their vac-
cination history indicated that they were administered 
4 doses of diphtheria, tetanus, and pertussis (DTaP 
and/or DTP) vaccine; 3 doses of polio vaccine; 1 
dose of measles, mumps, and rubella (MMR) vaccine; 
3 doses of Haemophilus influenzae type b (Hib) vac-
cine; 3 doses of hepatitis B (Hep B) vaccine; and 
1 dose of varicella vaccine. Children were defined 
to be 4:3:1:3:3:1 UTD at those milestone ages if they 
were UTD for DTaP/DTP, polio, MMR, Hib, Hep B, 
and varicella vaccines. 

In the survey, parents were asked if they ever decided 
to delay a vaccine dose and if they ever decided to 
not allow the administration of a dose. In our study, 
parents who answered “yes” to either of these two 
questions were categorized as intentionally delaying 
vaccine administration. Parents who reported delaying 
administration were asked to provide one reason for 
the delay, and parents who reported deciding to not 
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allow the administration of a dose were asked to provide 
one reason for the delay. Because of this, parents who 
were categorized in our study as intentionally delaying 
vaccine administration could provide up to two reasons 
for the delay.

To evaluate the association between a parental 
report of hearing or reading unfavorable information 
about vaccines and the parents’ decision to intention-
ally delay vaccine administration, NIS interviewers 
asked parents if they had heard or read about vaccines 
sometimes not preventing disease, not being safe or 
having serious side effects, being opposed by groups 
for political or religious reasons, and being opposed 
by groups that oppose vaccines for health reasons. 

We used SUDAAN® software14 in all of our statistical 
analyses to account for the NIS design and sampling 
weights. Estimated percentages are reported along with 
their 95% confidence intervals (CIs). We considered 
differences between estimated percentages to be sig-
nificantly different if a z-score test used to compare the 
estimates had a p-value 0.05. Smith et al.15 provide a 
detailed description of the statistical methods used in 
the NIS. The NIS has been approved by the Centers 
for Disease Control and Prevention (CDC) Institutional 
Review Board.

RESULTS

Among all parents of children who were 19 to 35 
months of age in 2003, 21.8% (95% CI 19.0, 23.6) of 
parents who had 19- to 35-month-old children inten-
tionally delayed vaccine doses for their child. Among 
parents who intentionally delayed, 44.8% (95% CI 
37.6, 52.0) delayed because of concerns about vac-
cine safety or efficacy, 36.1% (95% CI 29.1, 43.1) 
delayed because their child was ill, 7.7% (95% CI 4.4, 
11.0) delayed because of a missed appointment, 5.6% 
(95% CI 2.3, 8.9) delayed because of cost, 8.5% (95% 
CI 4.1, 12.6) intentionally delayed for other reasons, 
and 5.9% (95% CI 2.2, 9.6) reported more than one 
reason for the delay. 

Association between intentional delay of vaccine 
administration and vaccination coverage
At 19 months of age, children whose parents intention-
ally delayed vaccine administration had significantly 
lower timely 4:3:1:3:3:1 vaccination coverage than chil-
dren whose parents did not delay vaccination admin-
istration (35.4% vs. 60.1%, respectively, p0.05). Also, 
estimated timely vaccination coverage at 19 months of 
age was significantly lower among parents who inten-
tionally delayed for DTaP/DTP, polio, MMR, Hep B, 
Hib, and varicella vaccines.

At 24 months of age, children whose parents inten-
tionally delayed vaccine administration continued to 
have significantly lower 4:3:1:3:3:1 vaccination coverage 
than children whose parents did not delay vaccination 
administration (46.7% vs. 70.7%, respectively, p0.05). 
Also, catch-up vaccination coverage at 24 months of age 
was significantly lower among parents who intentionally 
delayed for DTaP/DTP, MMR, Hep B, and varicella 
vaccines (Table 1).

Association between a parental report of  
hearing or reading unfavorable information 
about vaccines and the decision to intentionally 
delay vaccine administration
Parents who intentionally delayed vaccines were signifi-
cantly more likely to have heard or read about some 
type of unfavorable information concerning vaccines 
than parents who did not intentionally delay (87.6% vs. 
71.9%, respectively, p0.05). In particular, compared 
with parents who did not delay vaccine administra-
tion, those who did were significantly more likely to 
report hearing or reading that vaccines sometimes do 
not prevent disease, are not safe or have serious side 
effects, are opposed by groups for political or religious 
reasons, and are opposed by groups that oppose vac-
cines for health reasons (Table 2). 

Where parents seek additional information when 
deciding to intentionally delay vaccine administration
Among parents who intentionally delayed only because 
their child was ill and not because of concerns about 
vaccine safety or efficacy, 64.3% (95% CI 52.8, 75.8) 
sought information in making their decision to delay 
vaccine administration. Among those who sought 
information, 93.9% (95% CI 86.7, 100.0) consulted 
a doctor. Compared with parents who intentionally 
delayed only because their child was ill, parents who 
intentionally delayed only because of vaccine safety 
or efficacy concerns were somewhat, although not 
significantly, more likely to seek information in making 
their decision (74.1% vs. 64.3%, respectively, p50.11). 
Compared with parents who intentionally delayed 
vaccines only because their child was ill, parents who 
intentionally delayed vaccines only because of vaccine 
safety or efficacy concerns were significantly more 
likely to seek information from the Internet (11.4% 
vs. 1.1%, respectively, p0.05), significantly more likely 
to seek information from the library or other media 
sources (10.8% vs. 1.0%, respectively, p0.05), and 
significantly less likely to seek information from a doc-
tor (73.9% vs. 93.9%, respectively, p0.05). However, 
more than a majority (73.9%, 95% CI 60.2, 87.6) of 
parents who intentionally delayed because of safety or 
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efficacy concerns sought information from a doctor in 
deciding whether or not to delay.

Child, maternal, and household characteristics 
associated with intentional delay
As shown in Table 3, the estimated percentage of 
parents who reported intentionally delaying vaccine 
administration was significantly higher among non-
Hispanic white children compared with Hispanic and 

non-Hispanic black children, and significantly higher 
among children whose mothers were married vs. never 
married, had some college vs. a high school diploma 
or less, were at least 30 years of age vs. 20–29 years of 
age, or preferred to speak English rather than Spanish 
during the NIS telephone interview. Also, the estimated 
percentage of parents who reported intentionally delay-
ing vaccine administration was significantly higher 
among children living in a household with an annual 

Table 1. Estimated vaccination coverage of 19- to 35-month-old children at 19 and 24 months of age,  
by whether parents intentionally delayed vaccines: 2003 National Immunization Survey

Characteristic

Estimated coverage at 19 months of age Estimated coverage at 24 months of age

Parents who did not 
intentionally delay 

vaccines 
Percent (95% CI)

Parents who intentionally 
delayed vaccines  
Percent (95% CI)

Parents who did not 
intentionally delay 

vaccines 
Percent (95% CI)

Parents who intentionally 
delayed vaccines  
Percent (95% CI)

Unweighted sample size 546 2,365 272 1,280
4:3:1:3:3:1a 60.1 (56.4, 63.8) 35.4 (28.6, 42.2)b 70.7 (66.3, 75.1) 46.7 (37.4, 56.0)b

DTaP/DTP 72.0 (68.6, 75.4) 54.4 (47.2, 61.6)b 84.0 (80.5, 87.5) 71.8 (63.5, 80.1)b

Polio 87.1 (84.5, 89.7) 77.9 (72.2, 83.6)b 92.2 (89.4, 95.0) 87.2 (81.4, 93.0)
MMR 90.4 (88.1, 92.7) 79.2 (73.4, 85.0)b 92.5 (89.8, 95.2) 88.8 (83.3, 94.3)
Hib 90.9 (88.8, 93.0) 84.0 (78.8, 89.2)b 96.2 (94.3, 98.1) 89.6 (83.8, 95.4)b

Hep B 93.9 (92.1, 95.7) 87.9 (83.2, 92.6)b 94.4 (92.2, 96.6) 83.9 (77.2, 90.6)b

Varicella 81.7 (78.7, 84.7) 59.4 (52.1, 66.7)b 83.0 (79.3, 86.7) 63.9 (54.7, 73.1)b

aRefers to children who had completed 4 doses of DTaP and/or DTP vaccine; 3 doses of the polio vaccine; 1 dose of the MMR vaccine; 3 
doses of the Hib vaccine; 3 doses of the Hep B vaccine; and 1 dose of the varicella vaccine. 
bEstimated coverage among children whose parents intentionally delayed vaccines was significantly lower than among children whose parents 
did not intentionally delay vaccines at the specified month of age and the selected vaccine.

CI 5 confidence interval

DTaP/DTP 5 diphtheria, tetanus, and pertussis

MMR 5 measles, mumps, and rubella

Hib 5 Haemophilus influenzae type b

Hep B 5 hepatitis B

Table 2. Estimated percentage of parents who reported hearing or reading unfavorable information  
about vaccines, by whether they intentionally delayed vaccine administration for their child:  
2003 National Immunization Survey

Characteristic

Parents who intentionally 
delayed vaccines  
Percent (95% CI)

Parents who did not 
intentionally delay vaccines 

Percent (95% CI)

Unweighted sample size 546 2,365

Parents who reported hearing or reading any unfavorable  
  information about vaccines 

87.6 (83.6, 91.6)a 71.9 (68.6, 75.2)

Examples of unfavorable information about vaccines
  Sometimes not preventing disease 51.6 (44.3, 58.9)a 39.4 (35.7, 43.1)
  Are not safe or have serious side effects 78.2 (72.6, 83.8)a 60.9 (57.3, 64.5)
  Are opposed by groups for political or religious reasons 44.8 (37.5, 52.1)a 32.6 (29.2, 36.0)
  Are opposed by groups that oppose vaccines for health reasons 39.7 (32.6, 46.8)a 30.1 (26.7, 33.5)

aEstimated percentage among parents who intentionally delayed vaccines who heard or read the unfavorable information about vaccines is 
significantly different from the estimated percentage among parents who did not delay vaccines.

CI 5 confidence interval
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Table 3. Estimated percentage of parents who intentionally delayed vaccinations for any reason,  
by child, maternal, and household characteristics: 2003 National Immunization Survey

Characteristics

Unweighted  
sample size  

N

Estimated percentage of parents  
who intentionally delayed  

vaccinations for any reason 
Percent (95% CI)

Child’s characteristics 
  Race/ethnicitya

    Hispanic 1,169 14.5 (10.5, 18.5)b

    White, non-Hispanic 925 28.1 (23.7, 32.5)c

    Black, non-Hispanic 67 12.4 (7.9, 16.9)b

    American Indian, non-Hispanic 31 26.6 (4.9, 48.3)
    Asian, non-Hispanic 117 17.2 (4.2, 30.2)
  Gender
    Male 1,471 21.7 (17.8, 25.6)c

    Female 1,450 21.8 (17.8, 25.8)
  Age group (in months)
    19–24 1,123 21.0 (17.4, 24.6)
    25–29 840 20.5 (15.0, 26.0)
    30–35 958 23.6 (18.2, 29.0)c

  Foreign-born
    Yes 52 11.4 (0.0, 24.5)
    No 2,869 21.9 (19.1, 24.7)c

Maternal characteristics
  Marital statusa

    Widowed/divorced/separated 225 22.5 (12.4, 32.6)
    Never married 766 16.8 (11.7, 21.9)b

    Married 1,927 23.2 (19.7, 26.7)c

  Education
    High school 1,487 17.5 (14.0, 21.0)b

    Some college or more 1,434 26.8 (22.4, 31.2)c

  Age group (in years)
    19 83 17.0 (3.2, 30.8)
    20–29 1,312 19.1 (15.2, 23)b

    30 1,526 24.5 (20.4, 28.6)c

  Preferred language
    English 2,239 24.6 (21.4, 27.8)c

    Spanish 638 8.2 (3.9, 12.5)b

    Other 44 10.3 (0.0, 25.0)
Household characteristics
  Annual incomea

    $75,000 424 29.7 (21.3, 38.1)c

    Above the FPL $75,000 1,348 23.7 (19.6, 27.8)
    100% FPL 787 16.6 (12.0, 21.2)b

  MSA
    MSA, central city 1,333 19.2 (15.0, 23.4)c

    MSA, non-central city 1,084 24.2 (19.5, 28.9)
    Non-MSA 504 20.8 (15.5, 26.1)

aRace/ethnicity was missing for two case subjects, marital status was missing for three case subjects, and annual income was missing for 362 case 
subjects.
bEstimated percentage of reporting a delay is statistically different with p<0.05.
cReference category

CI 5 confidence interval

FPL 5 federal poverty level

MSA 5 metropolitan statistical area
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income that was $75,000 compared with children 
living in a household with an annual income that was 
below 100% of the federal poverty level (FPL). The FPL 
is updated each year by the U.S. Census Bureau. The 
poverty thresholds are used mainly for statistical pur-
poses—for instance, preparing estimates of the number 
of Americans in poverty each year. For any given child, 
the threshold depends on the number of adults and 
children #18 years of age in the household.

DISCUSSION

New information provided by our study shows that 
children of parents who intentionally delayed the 
administration of vaccines were significantly less likely 
to be UTD at 19 and 24 months of age for the 4:3:1:3:3:1 
vaccination series. As the number of recommended vac-
cines increases, parents may ask vaccination providers 
for an alternative vaccination schedule7 that spreads out 
vaccinations and requires fewer injections at each visit 
to their vaccination provider. Our findings suggest that 
if spreading out vaccinations entails delaying vaccina-
tions, children are at significant risk of not receiving 
all recommended vaccine doses. 

Delaying vaccination leaves young children vulner-
able to disease. Recent outbreaks of VPDs among 
unvaccinated children in Pennsylvania,16,17 Washington 
State, Illinois,18 and California19 provide examples that 
illustrate that risk. Our national findings are consistent 
with an inner-city clinic-based study suggesting that 
if opportunities to administer vaccinations before 19 
months of age are missed, catch-up doses may also be 
missed.20 

We found that children whose parents intention-
ally delayed vaccine administration were significantly 
more likely to be non-Hispanic white children, to have 
a mother who had at least some college education, to 
live in a household with an annual income above the 
FPL, and to have concerns about vaccine safety. Other 
research has shown that these characteristics are asso-
ciated with children who have not been administered 
any vaccine doses.21 

Limitations
Because the NIS is a survey of 19- to 35-month-old 
children, we were unable to determine whether chil-
dren with intentionally delayed vaccinations eventually 
became fully vaccinated or accumulate in the commu-
nities in which they live and become “pools” of par-
tially vaccinated vulnerable children. However, other 
literature has demonstrated the significant association 
between the geographic clustering of children who 

take philosophical exemptions to state immunization 
laws that mandate vaccination before school entry and 
the geographic clustering of measles22 and pertussis.23 
Therefore, accumulation of those vulnerable children 
within the communities in which they live seems likely. 
Also, statistics obtained from the NIS are weighted to be 
representative of all children aged 19 to 35 months in 
the U.S. Statistical adjustments are made to the survey 
weights to account for households without landline 
telephones and other effects that could bias estimates 
from the NIS.13 

Because the NIS is a survey of children living in 
households with landline telephones only, our analy-
ses did not contain data from children who lived in 
households with no telephone service or children who 
lived in households with cellular phone service only. 
When the data from our study were collected, the 
percentage of children who lived in a household with 
no telephone service was approximately 1.5%, and the 
percentage of households with cellular phone service 
only was approximately 3.0%. Because the percentage 
of children living in households with no phone service 
and in households with only cellular phone service is 
small (3.0% 1 1.5%), the maximum bias in national 
estimates obtained from our analysis of data from the 
2003 NIS that can be attributable to noncoverage of 
non-telephone and cellular-only households is expected 
to be small. Recent work suggests that bias in surveys 
that only sample households with landline telephones 
may be small.24,25

Also, between 2000 and 2003, there were shortages 
of the DTaP, MMR, and varicella vaccines.26,27 However, 
there were no shortages for polio and Hib vaccines, 
and we found significant gaps in vaccination coverage 
for those vaccines between children whose parents 
intentionally delayed and those that did not delay 
vaccinating their children. Because those gaps were 
approximately as large as we found for DTaP, MMR, 
and varicella, it seems unlikely that vaccine shortages 
could fully account for the gaps in vaccination coverage 
for DTaP, MMR, and varicella. 

Finally, a strength of our study was that it relied on 
parents’ reports of intentional delay of vaccines. Other 
research28 has measured delay as the duration of time 
between visits for vaccinations that exceeds the inter-
val that is specified in the recommended vaccination 
schedule.13 We chose not to use those methods because 
when children in our study were being vaccinated, 
different manufacturers recommended different vac-
cination schedules for their own vaccine product29 and 
the NIS did not collect information on manufacturers 
at that time. 
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CONCLUSIONS

Our results showed that having an ill child was the 
second-most common reason for parents to intention-
ally delay vaccine administration. There is evidence 
that parents would be willing to accept vaccination at 
urgent care visits if their physicians strongly recom-
mended it and reassured parents that vaccinating was 
safe when a child has a mild illness.30 Our findings 
indicated that parents who intentionally delay vaccine 
administration because of an ill child were likely to 
seek information about their decision to delay from 
their doctor. Because of this, providers who use their 
reminder/recall system to recall an ill child to their 
clinic and are effective in persuading parents to allow 
the administration of vaccines when a child is mildly 
ill may succeed in completing the recommended vac-
cination schedule for those children.

Our results showed that parents’ concern about vac-
cine safety or efficacy is the most common reason asso-
ciated with the delay of vaccine administration. Those 
results are concordant with other studies that have 
indicated vaccine safety concerns as a main reason for 
parents to delay vaccines for their children.31,32 These 
parents were approximately as likely to seek informa-
tion about their decision as parents who intentionally 
delayed because of an ill child. However, parents with 
concerns about safety or efficacy who intentionally 
delayed were more likely to seek information from 
sources other than their child’s doctor, such as the 
Internet, the library, or other media sources. Also, par-
ents who intentionally delayed were more likely to have 
heard or read unfavorable information about vaccines 
compared with parents who did not delay. However, 
we found that a majority of parents who intentionally 
delayed vaccinations because of concerns about vaccine 
safety or efficacy seek additional information in making 
their decision to delay from a doctor. It is troubling 
that regardless of whether parents delay or not, the 
percentage who hear or read unfavorable information 
about vaccines is quite high. 

Other research suggests that children of parents who 
feel that vaccines are not safe can have vaccination cov-
erage that is as high as among children whose parents 
feel that vaccines are safe, provided that those parents’ 
vaccination decisions are influenced by a doctor. Edu-
cational interventions,33 reading materials,34 and social 
marketing strategies35–37 that address safety concerns 
may encourage those parents to have their children 
vaccinated. Inadequate provider reimbursement for 
those types of non-vaccine-related costs are regarded 
as an important barrier to vaccinating children. To 
overcome this barrier, the Vaccine Financing Working 
Group of the National Vaccine Advisory Committee has 

recommended that Medicaid reimbursement amounts 
be updated to include all appropriate non-vaccine-
related costs.38 

Delay of vaccine doses is not uncommon. Children 
whose parents delay vaccinations may be at increased 
risk of not receiving all recommended vaccine doses 
by 19 months of age and are more vulnerable to VPDs. 
When parents delay vaccinations and their children fall 
behind the recommended schedule for administering 
vaccines, the recommended schedule does not need 
to be restarted.39 Catch-up vaccination schedules are 
available for children whose vaccinations have been 
delayed.40

The viewpoints expressed in this article are those of the authors 
and do not necessarily represent those of the Department of 
Health and Human Services or the Centers for Disease Control 
and Prevention. 
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