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Context Influenza infection results in substantial costs, morbidity, and mortality. Vaccination against influenza is particularly important in children and adolescents who are
a significant source of transmission to other high-risk populations, yet pediatric and
adolescent vaccine coverage remains low. Traditional vaccine reminders have had a
limited effect on low-income populations; however, text messaging is a novel, scalable approach to promote influenza vaccination.

T

Design, Setting, and Participants Randomized controlled trial of 9213 children
and adolescents aged 6 months to 18 years receiving care at 4 community-based clinics in the United States during the 2010-2011 influenza season. Of the 9213 children
and adolescents, 7574 had not received influenza vaccine prior to the intervention start
date and were included in the primary analysis.

IMELY VACCINATION IS THE COR-

nerstone of influenza prevention through vaccination of
susceptible populations before illness becomes epidemic in communities.1 The effectiveness of the influenza vaccine in children and
adolescents ranges from 66% to 95%,
depending on age, vaccine type, and
season.2,3 Despite the availability of effective vaccines, influenza infection results in an estimated 31 million outpatient visits, 226 000 hospitalizations,
and 36 000 deaths annually,4,5 along
with a high burden of cost from direct
medical expenses and days lost from
work.5 Children and adolescents aged
6 months to 18 years are at increased
risk for influenza morbidity and mortality, and influenza is one of the most
common causes of hospitalization in
children and adolescents.1,4 Schoolaged children and adolescents also serve
as an important reservoir, transmitting influenza to those at highest risk
for severe disease.4
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Objective To evaluate targeted text message reminders for low-income, urban parents to promote reciept of influenza vaccination among children and adolescents.

Intervention Parents of children assigned to the intervention received up to 5 weekly
immunization registry–linked text messages providing educational information and instructions regarding Saturday clinics. Both the intervention and usual care groups received the usual care, an automated telephone reminder, and access to informational
flyers posted at the study sites.
Main Outcome Measures Receipt of an influenza vaccine dose recorded in the
immunization registry via an electronic health record by March 31, 2011. Receipt was
secondarily assessed at an earlier fall review date prior to typical widespread influenza
activity.
Results Study children and adolescents were primarily minority, 88% were publicly insured, and 58% were from Spanish-speaking families. As of March 31, 2011, a higher
proportion of children and adolescents in the intervention group (43.6%; n=1653) compared with the usual care group (39.9%; n=1509) had received influenza vaccine (difference, 3.7% [95% CI, 1.5%-5.9%]; relative rate ratio [RRR], 1.09 [95% CI, 1.041.15]; P=.001). At the fall review date, 27.1% (n=1026) of the intervention group
compared with 22.8% (n=864) of the usual care group had received influenza vaccine
(difference, 4.3% [95% CI, 2.3%-6.3%]; RRR, 1.19 [95% CI, 1.10-1.28]; P⬍.001).
Conclusions Among children and adolescents in a low-income, urban population, a text
messaging intervention compared with usual care was associated with an increased rate
of influenza vaccination. However, the overall influenza vaccination rate remained low.
Trial Registration clinicaltrials.gov Identifier: NCT01146912
www.jama.com
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Vaccinating children and adolescents against influenza has been shown
to be cost-effective4; influenza vaccine
is recommended for all children and adolescents aged 6 months to 18 years.1
Nonetheless, influenza vaccine coverage nationally remains low; only 51% of
those aged 6 months to 17 years were
vaccinated in the 2010-2011 season according to parental report.6 Coverage is
lower in low-income populations,7 who
are at higher risk of influenza spread due
to crowded living conditions.8 Several
strategies have been evaluated and recommended for increasing influenza vaccination, one of the most common being
reminders.4 Previous studies of traditional (mail or telephone) reminders for
routine vaccinations have not been successful in low-income pediatric and adolescent populations.9,10
Text messaging is a novel approach
to increase influenza vaccine coverage. It can be used for large populations at low cost, especially when linked
to immunization registries and electronic health record (EHR) systems.
Families appear to be interested in text
message vaccine reminders, particularly those with unlimited text messaging plans.11,12 In a recent study, 92% of
low-income families had cellular telephones; 96% of those were able to receive text messages and 81% had unlimited plans. 12 Cellular telephone
numbers tend to be more stable over a
6-month period than home address or
noncellular telephone numbers.11 In addition, unlike calls to a home telephone, text messages reach the intended recipient, and the information
can be visibly saved for future use.
We previously found that text message reminders were effective in increasing pediatric and adolescent vaccination13,14; influenza vaccine coverage
was not studied. To our knowledge, no
randomized controlled trial of text message reminders for influenza vaccination has been reported. Our objective
was to evaluate targeted text messages
for low-income, urban parents to promote influenza vaccine receipt among
children and adolescents. We hypothesized that text messaging would in-

crease influenza vaccine coverage compared with usual care.
METHODS
A randomized controlled trial was
conducted during the 2010-2011 influenza season in 4 community-based
pediatric clinics affiliated with New
York-Presbyterian Hospital/Columbia
University Medical Center in New York,
New York. These clinics are part of a
centrally administered ambulatory care
network staffed by 1 pediatric group
practice using a common EHR. The
clinics serve a primarily Latino and publicly insured population. Of those who
visit the clinics, approximately 95% are
eligible for free vaccines through the
Vaccines for Children Program. The
study was approved by the Columbia
University Medical Center institutional review board, which provided a
waiver of consent.
Children and adolescents were eligible for inclusion if (1) they were aged
6 months to 18 years as of September 28,
2010; (2) had visited 1 of the 4 clinical
sites in the previous 12 months; and (3)
had a cellular telephone number recorded in the hospital registration system. Eligibility criteria did not include
influenza vaccine status. Children aged
6 months to less than 5 years (59
months) who met eligibility criteria plus
a random sample of eligible children and
adolescents aged 5 to 18 years (stratified by age: 5-8 and 9-18 years) were randomized. We did not randomize all eligible 5- to 18-year-olds because the
response to the intervention was unknown and there was concern that clinical capacity could be overwhelmed.
Randomization occurred with 1:1 allocation at an individual level, using a
permuted block design with a block size
of 6, and stratified by age and clinic site.
The study analysts (M.S.S. and R.A.M.)
were blinded to individual group assignment. With the randomized sample
size of 9213 and equal allocation, we
had 80% power to detect a 3% difference between groups, allowing for a
type I error of 5%.
Text messages were sent using a
customized text-messaging platform
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integrated with the institution’s immunization information system, EzVac.
EzVac automatically collects vaccine
administrations from the EHRs for the
4 study sites as well as from the New
York Citywide Immunization Registry,
thereby allowing capture of vaccines
administered to clinic patients at practices other than the 4 clinic study
sites. New York City Public Health
Law requires documentation for all
vaccinations administered to those
younger than 19 years be submitted to
the New York Citywide Immunization
Registry, 15 which captures an estimated 93% of vaccines administered
by the Vaccines for Children Program.16,17
Parents of children and adolescents
in the intervention group received a series of 5 weekly, automated text message influenza vaccine reminders. The
reminders were developed with community input through focus groups and
in-depth interviews. The first 3 text
messages provided educational information including vaccine safety and emphasis on the seriousness of influenza
infection tailored to the age of the child
or adolescent. The last 2 messages informed families about dates for Saturday influenza vaccine clinics, which
were held weekly from October 2010
through March 2011 at 1 clinic site and
were available to all network patients.
The text messages were sent using a
staggered start with 2 dates per cohort
to avoid excessive volume on 1 particular Saturday: parents of those aged
6 to 23 months starting in early October 2010; those aged 2 years to less than
5 years in mid-October; and those aged
5 to 18 years in early November. In
January 2011, the families of still unvaccinated children and adolescents received 2 text messages (one indicating
the recommendation of vaccination
from physicians and the other providing the remaining Saturday clinic dates).
The text messages were personalized and sent in English or Spanish
based on the parent’s language preference as specified in the EHR. The text
messages sent in English included an
option to automatically switch to SpanJAMA, April 25, 2012—Vol 307, No. 16 1703
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Figure. Study Flow Diagram
17 640 Children and adolescents
assessed for eligibility
2948 Aged 6-23 mo
4233 Aged 2-<5 y
10 459 Aged 5-18 y

8427 Excluded
3027 No cellular telephone number
available
480 Aged 6-23 mo
526 Aged 2-<5 y
2021 Aged 5-18 y
5400 Over clinic capacity a

9213 Randomized
2468 Aged 6-23 mo
3707 Aged 2-<5 y
3038 Aged 5-18 y

4607 Randomized to receive intervention b
3790 Received intervention as randomized
817 Did not receive intervention as
randomized (vaccinated prior to text
message initiation)

4606 Randomized to receive usual care
3784 Received usual care as randomized
822 Did not receive usual care as
randomized (vaccinated prior to text
message initiation)

3790 Included in primary analysis
817 Excluded from analysis (vaccinated prior
to text message initiation)

3784 Included in primary analysis
822 Excluded from analysis (vaccinated prior
to text message initiation)

a Excluded due to concerns that clinic capacity would be overwhelmed. All those excluded were aged 5 to 18 years
and were excluded randomly.
b The intervention was text message reminders for influenza vaccination.

ish. Information on how to decline further text messages was provided (eTable
1 at http://www.jama.com). The text
messages were discontinued once a
child or adolescent was vaccinated.
Children and adolescents in both study
groups also received the usual care from
the staff at the 4 clinics, which for the
2010-2011 season was an automated
telephone message in early November
2010 including information regarding
the seriousness of influenza infection,
indicating the existence of a safe vaccine, and providing information regarding the Saturday clinics. Flyers advertising the Saturday clinics were
posted at the 4 study sites.
The primary prespecified end point
was receipt of 1 or more influenza vaccine doses by the end of influenza season, March 31, 2011. We also assessed
timely vaccination based on the text message initiation date for each cohort and
indicated by vaccine receipt by a fall review date. The 2010 fall review date was
November 30 for those aged 6 to 23
months, December 15 for those aged 2
1704
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years to less than 5 years, and December 31 for those aged 5 to 18 years.
The fall review date was selected as a
secondary end point to reflect the
national recommendation to vaccinate
before influenza becomes widespread in
the community.1 Vaccination records
were retrieved from EzVac, including
vaccines from the New York Citywide
Immunization Registry. The baseline
characteristics including age, sex, selfreported race/ethnicity, type of insurance, parent language, and clinic site
were derived from the EHR registration
system. Staff at the clinics are instructed
to have families report the race/
ethnicity, but it is unknown what happens in each case on a day-to-day basis.
Statistical Analyses

All analyses used the individual child
or adolescent as the unit of analysis. For
the primary analysis, we excluded children and adolescents who received influenza vaccine prior to the first text
message being sent for their cohort. Differences in the proportions of end

points between randomized groups
were calculated using 2-sided 2 tests
at a significance level of P less than .05.
Asymptotic confidence limits on the differences and relative rate ratios (RRRs)
are reported.
We conducted an additional analysis
that included those children who received
influenza vaccine prior to the first text
message being sent for their cohort. Two
sensitivity analyses to address effects arising from randomization of multiple individual children in the same family also
were performed. First, we randomly
selected 1 child from each of those families and analyzed them together with the
children with no siblings in the study.
Second, we excluded families with children randomized to both study groups.
We conducted an additional subgroup
analysis comparing children and adolescents in the intervention group whose
parents could be contacted via text message (defined as no automated bounce
response or notification of wrong number) with all children and adolescents
randomized to usual care. The statistical analyses were conducted using SPSS
version 18.0 (SPSS Inc).
RESULTS
Of 17 640 children and adolescents who
met age and visit criteria, 9213 were
randomized (FIGURE). Of these, 7574
had not received the influenza vaccine
prior to the first text message being sent
for their cohort and were included in
the primary analysis. The intervention and usual care groups were similar with regard to baseline demographic factors (TABLE 1 and eTable 2).
Text messaging system configuration for this study required an estimated 160 hours at an estimated cost of
$7000 for programming time. The system was extensively modified from our
previous system.13 An additional 6 hours
per week were used for preparation and
monitoring, which cost approximately
$270 per week of messaging. Messaging
costs for the entire study were an estimated $165. More than 23 000 text messages were sent. Of the 4607 children and
adolescents in the intervention group,
text messages were undeliverable to 513
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parents (11.1%) and the cellular telephone number was no longer correct for
48 parents (1.0%); 205 parents (4.5%)
declined further text messages.
There were no significant differences in undeliverable or declined messages by age of the children and adolescents. The median number of text
messages sent before a child or adolescent in the intervention group received an influenza vaccine was 5 (interquartile range, 3-7).
Effect of Text Messaging
on Receipt of Influenza Vaccine

As of March 31, 2011, a higher proportion of children and adolescents in the

intervention group (43.6%) compared with the usual care group (39.9%)
received the influenza vaccine (difference, 3.7% [95% CI, 1.5%-5.9%]; RRR,
1.09 [95% CI, 1.04-1.15]; TABLE 2). Of
all children and adolescents vaccinated by March 31, 2011, 93.9% of the
intervention group were vaccinated outside of the Saturday clinics compared
with 97.2% of the usual care group
(P ⬍.001). Significant differences also
were seen at the cohort-based fall review date (TABLE 3). Tests for interactions between clinic site and intervention were not significant.
In the secondary analysis for the
March 31, 2011, deadline, 53.6% of the

intervention group vs 50.6% of the
usual care group were vaccinated (difference, 3.0% [95% CI, 0.94%5.10%]; RRR, 1.06 [95% CI, 1.021.10]); this analysis included the 1639
children and adolescents who received the influenza vaccine prior to the
first text message being sent for their
cohort. As of the cohort-based fall review date, 40.0% of the intervention
group vs 36.6% of the usual care group
were vaccinated (difference, 3.4% [95%
CI, 1.4%-5.4%]; RRR, 1.09 [95% CI,
1.04-1.15]).
In both sensitivity analyses, the findings were not materially different. When
1 child or adolescent was randomly se-

Table 1. Baseline Characteristics by Randomization Group
No. (%) of Children and Adolescents a
Primary Analytic Sample b
Characteristic
Age
6-23 mo
2-⬍5 y
5-18 y
Sex
Male
Female
Race/ethnicity
Black
Latino
White, non-Latino
Other e
Unknown
Insurance
None
Medicaid/SCHIP
Private
Language
English
Spanish
Other f
Unknown
Site
1
2
3
4

Intervention d
(n = 3790)

Usual Care
(n = 3784)

Total Sample c
P
Value

Intervention d
(n = 4607)

Usual Care
(n = 4606)

1234 (26.8)
1854 (40.2)
1519 (33.0)

1234 (26.8)
1853 (40.2)
1519 (33.0)

2272 (49.3)

2274 (49.4)

2335 (50.7)

2332 (50.6)

545 (11.8)
1968 (42.7)
63 (1.5)

545 (11.8)
1949 (42.3)
69 (1.5)

2028 (44.0)
3 (0.1)

2042 (44.3)
1 (⬍0.1)

300 (6.5)
4059 (88.1)
248 (5.4)

322 (7.0)
4053 (88.0)
231 (5.0)

1822 (39.5)
2691 (58.4)
67 (1.5)

1863 (40.4)
2667 (57.9)
58 (1.3)

17 (0.4)

27 (0.6)

18 (0.4)

1275 (33.7)
853 (22.5)
545 (14.4)
1111 (29.4)

1576 (34.2)
1042 (22.6)
674 (14.6)
1315 (28.5)

1577 (34.2)
1040 (22.6)
674 (14.6)
1315 (28.5)

1051 (27.7)
1525 (40.2)
1214 (32.0)

1088 (28.8)
1501 (39.7)
1195 (31.6)

.61

1858 (49.0)
1932 (51.0)

1859 (49.1)
1925 (50.9)

.93

464 (12.2)
1654 (43.6)
50 (1.3)

453 (12.0)
1628 (43.0)
56 (1.5)

1619 (42.7)
3 (0.1)

1646 (43.5)
1 (⬍0.1)

264 (7.0)
3310 (87.3)
216 (5.7)

291 (7.7)
3296 (87.1)
197 (5.2)

1486 (39.2)
2228 (58.8)
54 (1.4)

1544 (40.8)
2174 (57.5)
49 (1.3)

22 (0.6)
1279 (33.7)
853 (22.5)
549 (14.5)
1109 (29.3)

.76

.33

.45

⬎.99

P
Value

⬎.99

.96

.84

.50

.39

⬎.99

Abbreviation: SCHIP, State Children’s Health Insurance Program.
a Percentages may not equal 100% due to rounding.
b Made up of children and adolescents who had not received vaccination prior to intervention start date.
c Includes children and adolescents who had already received vaccination prior to intervention start date.
d The intervention was text message reminders for influenza vaccination.
e Includes Asian, American Indian, or other as indicated in the registration system. In this predominantly Latino community, in previous surveys, many Latinos, when asked about
race/ethnicity, responded with “other.”
f Includes any language other than English or Spanish as indicated in the registration system.
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Table 2. Influenza Vaccination Coverage by March 31, 2011 (Primary Analysis)
No. (%) of Children
and Adolescents

Age group
All ages
6-23 mo
2-⬍5 y
5-18 y

Intervention
(n = 3790) a

Usual Care
(n = 3784)

Difference
(95% CI), %

RRR (95% CI)

P
Value

1653 (43.6)
615 (58.5)
701 (46.0)
337 (27.8)

1509 (39.9)
569 (52.3)
633 (42.2)
307 (25.7)

3.7 (1.5 to 5.9)
6.2 (1.9 to 10.5)
3.8 (0.2 to 7.4)
2.1 (−1.5 to 5.7)

1.09 (1.04 to 1.15)
1.12 (1.04 to 1.21)
1.09 (1.01 to 1.18)
1.08 (0.95 to 1.23)

.001
.004
.04
.25

Abbreviation: RRR, relative rate ratio.
a The intervention was text message reminders for influenza vaccination.

Table 3. Influenza Vaccination Coverage at Cohort-Based Fall Review Date
No. (%) of Children
and Adolescents

Age group
All ages
6-23 mo
2-⬍5 y
5-18 y

Intervention a
(n = 3790)

Usual Care
(n = 3784)

Difference
(95% CI), %

RRR (95% CI)

P
Value

1026 (27.1)
406 (38.6)
434 (28.5)
186 (15.3)

864 (22.8)
348 (32.0)
358 (23.9)
158 (13.2)

4.3 (2.3 to 6.3)
6.6 (2.5 to 10.7)
4.6 (1.4 to 7.8)
2.1 (−0.8 to 5.0)

1.19 (1.10 to 1.28)
1.21 (1.08 to 1.36)
1.19 (1.06 to 1.35)
1.16 (0.95 to 1.41)

⬍.001
.001
.004
.14

Abbreviation: RRR, relative rate ratio.
a The intervention was text message reminders for influenza vaccination.

lected from each family (n = 3472 intervention; n=3477 usual care), as of
March 31, 2011, 43.1% of the intervention group vs 39.2% of the usual
care group were vaccinated (difference, 3.9% [95% CI, 1.6%-6.2%]; RRR,
1.10 [95% CI, 1.04-1.17]). As of the cohort-based fall review date, 26.4% of the
intervention group vs 22.5% of the
usual care group were vaccinated (difference, 3.9% [95% CI, 1.9%-5.9%];
RRR, 1.18 [95% CI, 1.08-1.28]). When
only families with children in 1 of the
study groups were assessed (n=3470 intervention; n=3471 usual care), as of
March 31, 2011, 42.8% of the intervention group vs 38.9% of the usual
care group were vaccinated (difference, 3.9% [95% CI, 1.6%-6.2%]; RRR,
1.10 [95% CI, 1.04-1.17]). As of the cohort-based fall review date, 26.4% of the
intervention group vs 22.2% of the
usual care group were vaccinated (difference, 4.2% [95% CI, 2.2%-6.2%];
RRR, 1.19 [95% CI, 1.10-1.30]).
When assessing the 3266 children
and adolescents with presumed delivered text messages (86%), as of March
31, 2011, 46.3% of the intervention
1706
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group vs 39.9% of the usual care group
were vaccinated (P⬍ .001). At the cohort-based fall review date, 29.3% of the
intervention group vs 22.8% of the
usual care group were vaccinated
(P ⬍.001).
COMMENT
To our knowledge, this is the first large,
population-based randomized controlled trial of the effectiveness of text
message vaccine reminders. It is also the
first to assess its effects on a universally recommended, time-critical vaccination. We found that a text messaging intervention increased the rate of
influenza vaccination compared with
usual care in a low-income population of children and adolescents with
low underlying rates of influenza vaccination. The intervention included a
linkage to an immunization registry and
EHR, both rapidly emerging approaches to population-based clinical
care delivery.18,19 The intervention effect was greater in the subgroup analysis accounting for delivery of text messages, lending support to the inference
that text messaging was effective in pro-

moting the behavioral changes leading to increased vaccination. Using text
messaging (especially when linked with
EHRs or registries) to identify and notify large patient populations in need
of vaccination could be an efficient
means for improving influenza vaccination rates in adults as well as children and adolescents.
The effect sizes seen in our study
were similar to the most recent influenza reminder/recall study in those aged
6 to 23 months in 2003-2004,20 and a
2008-2009 state registry–based letter recall for children aged 2 to 5 years who
were publicly insured and had highrisk medical conditions.19 Our study
was conducted in an unselected lowincome, urban pediatric and adolescent population, for whom traditional
mail and telephone reminders for routine vaccines have had limited to no efficacy.9,10,21,22 While overall influenza
vaccination rates remained low, these
families, and the clinics serving them,
often face many other competing priorities and barriers.7,23,24 The intervention did not address these other barriers to vaccination; a multipronged
approach may be more expensive and
difficult to disseminate. One of this
study’s strengths is that it was conducted in a pragmatic fashion and therefore may be more reflective of what
could occur in most practices.
One possible factor contributing to
the effectiveness of text message reminders in our study was the incorporation of education targeting common
vaccine misperceptions. The changing recommendations by the Advisory
Committee on Immunization Practices over recent years may be confusing for parents who still believe that
only young children or those with certain medical conditions (eg, asthma)
need vaccination. Additionally, many
families may have misperceptions regarding the severity of influenza infection or their child’s or adolescent’s risk
for disease.25,26 Families also may have
vaccine safety fears or believe the vaccine can cause influenza.25,27 Our text
messages attempted to target these common vaccine misperceptions. Of note,
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text messages also may be particularly
useful in lower-literacy populations because they are limited to 160 characters and therefore usually use short, uncomplicated words.
Text messaging to increase vaccination coverage has numerous strengths.
It can reach large populations, and for
vaccines like influenza recommended
for the majority of the population,
even small increases in vaccination
rates can lead to large numbers of protected individuals. It may also be costeffective. Once the system is set up,
the only variable cost is the sending of
the text messages, which, even using
commercial platforms, usually cost
pennies per message. Therefore,
depending on the size of the population, even amortizing upfront and
monitoring costs, text messaging is
inexpensive on a per-individual basis.
Text messaging can be linked to
immunization registries or EHRs via
standardized software interfaces. By
using such linkages, patients needing
vaccination can be rapidly identified
and automatically notified. Text messages also may be targeted to selected
populations as well as tailored based
on age or risk factors such as asthma.
In addition, text messaging may be
particularly useful for notifications
that are more urgent because unlike
postal mailings, they are received
immediately after being sent.
Our study had several limitations.
First, vaccine administrations may have
been underreported. However, all vaccinations at the 4 study sites were ordered through the EHR, and documentation occurred automatically when the
nurse signed the order as given; this information was then pulled into the
EzVac immunization registry. Therefore, underreporting for vaccines administered at the practice sites should
have been negligible. Information regarding vaccines administered to clinic
patients outside the study sites was obtained through the EzVac registry from
the New York City registry, which has
an excellent capture rate. Therefore, underreporting of vaccinations outside the
study sites was likely low. Underre-

porting in either setting would have affected the intervention and usual care
groups similarly.
Second, due to the need for a staggered start, 18% of children and adolescents were already vaccinated by
the time of the initiation of the intervention for their cohort and thus were
not included in the primary analysis.
Equal numbers of intervention and
usual care children and adolescents
were vaccinated before the start of the
intervention, which is consistent with
the interpretation that those groups
were similar at baseline in regard to
unmeasured factors affecting influenza
vaccination. Third, the subgroup
analysis comparing the 86% of children and adolescents in the intervention group for whom text messages
were deliverable compared with children and adolescents in the usual care
group was only confirmatory because
the usual care group may not be fully
comparable with this intervention
subgroup.
Fourth, while randomization and
analysis were performed at the individual child and adolescent level, the
intervention was directed at parents,
and some families had more than 1
child or adolescent randomized in our
study. Because a small number of children and adolescents (8%) had a sibling in the opposite study group, the observed intervention effect may have
been diminished. The main finding that
the text messaging intervention increased the rate of influenza vaccination was not materially different in the
sensitivity analyses accounting for a
child or adolescent from the same family being assigned to both groups.
Fifth, we may have underestimated
the effects of the intervention in other
ways. All parents received 1 telephone
call reminder. Additionally, due to concerns regarding potential overcrowding of Saturday clinics by text message
intervention families, not every family
was made aware of every clinic date; intervention families also were not referred to their clinic sites for vaccination during regular office hours. In
addition, this study took place in a
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single medical system that serves a primarily low-income, urban community. Findings may not be generalizable to other settings.
In conclusion, immunization registry–linked text messaging with education-related messages increased influenza vaccination coverage compared
with usual care in a traditionally hardto-reach, low-income, urban, minority population. Underlying vaccination coverage overall remained low, as
they do nationally,1,6,28 and further studies are recommended to identify ways
to maximize the potential of text messaging.
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