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Objective: Immunization rates are static in the United States. Risk factors for not being up to date
(UTD) include ethnicity and lower socioeconomic status. Reminder cards increase immunization rates
in urban settings. Their effect in poor, Latino, and rural children is unknown.

Background: Language-appropriate reminder cards were sent to active patients not UTD listing the
vaccines missing; the card served as the physician order for the vaccine. Missed opportunities were ad-
dressed through discussion with staff and posters in patient care rooms. UTD rates before and after
intervention were measured.

Results: Dual-purpose reminder/order cards increased the rate of UTD from 61.3% to 73.4%; chil-
dren living near the clinic, patients who speak only Spanish, and Latinos overall showed preferential
effectiveness. Children eligible to participate in the Vaccines for Children program had similar in-
creases in UTD rates but had lower baseline and final UTD rates than did children not eligible for the
Vaccines for Children program. The rate of missed opportunities did not change. The number of chil-
dren to whom reminder cards needed to be sent for them to become fully immunized is 8 (number
needed to treat).

Conclusions: In poor, rural, and Latino populations, language-appropriate reminder/order cards
increase immunization rates. (J Am Board Fam Med 2007;20:581–586.)

Immunization rates in the United States have
reached a plateau in the last several years; several
states, including Colorado, show rates far below
national averages.1,2 After steadily rising through
the 1980s, minimal improvement was seen in the
1990s. There are many theories as to why this glass
ceiling exists. Among them are parental concerns
about vaccine side effects and safety, the increasing
complexity of the recommended immunization
schedule, and competing demands in a busy office
setting. Missed opportunities represent a special
concern because they occur with high frequency
and account for much of the immunization delay
seen in practice, specifically for at-risk children.3,4

It is clear, however, that for some populations,
the ceiling is lower than for others. Minorities and
the poor have higher rates of not being up to date

than do wealthier or white children.5–11 The con-
sequence of incomplete immunization is the persis-
tent occurrence of vaccine-preventable diseases.

Many strategies have been recommended to im-
prove immunization rates.12–19 The Vaccine for
Children (VFC) program was developed to help
ameliorate the inequities in vaccinations inherent
in people living in poverty and to increase minor-
ities’ access to free vaccines.20,21 The use of com-
puter-based vaccine registries is increasing in the
United States, with over half of all children
younger than 6 years of age enrolled in 2005.22

These registries provide the benefits of accessibility
in many patient care settings, thereby decreasing
chances that one site will inappropriately vaccinate
a child. These and other arguments in their favor
have been extensively published.12,23–26 Arguments
against these registries include the large labor costs
of data entry and inconsistent or incomplete data
entry leading to the assessment of lower UTD rates
using the registries compared with chart re-
views.27–30

Recall and reminder cards seem to have an over-
all positive effect on immunization rates in both
children and adults.31–33 The effect is less in lower-
income populations. Previous work in our institu-
tion revealed that reminder cards were ineffective
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in increasing the frequency of getting laboratory
tests performed among adult patients with diabetes
(unpublished data, Hicks, 2001). However, the ef-
fectiveness of recall and reminder cards in the im-
munization rates of healthy children was not eval-
uated in that study. Our intention with the current
study was to determine whether the use of patient
reminder cards and a simple office-based interven-
tion to decrease missed opportunities would im-
prove the number of children UTD with recom-
mended immunizations in a low-income, rural, and
Latino population.

Methods
Salud Family Health Center (Salud) is a nonprofit
community health center serving Latinos and the
poor in rural Northeastern Colorado. The center
in Fort Morgan serves a population of which 75%
are Latino and 75% of these are monolingual Span-
ish speakers. Thirty-five percent of patients seen in
the clinic are at or below federal limits for poverty
and 90% are living below 200% of the poverty
level. The Continuous Quality Improvement Com-
mittee at Salud commissioned and monitored this
project.

The intervention took place from February to
November 2002 and had 2 arms: (1) the use of
reminder/order cards sent in the primary language
of the patient, and (2) placement of posters in the
examination rooms reminding patients and physi-
cians to vaccinate the children while they were in
the clinic for unrelated reasons. The aims of these
were to address UTD rates by increasing the ac-
cessing of vaccine services as well as decreasing
missed opportunities.

Up to 3 reminder cards were sent by first-class
mail in Spanish or English (depending on the pri-
mary language listed in the chart of the patient) to
all children not UTD. They were sent to the ad-
dress the patient’s family had supplied at the most
recent visit to the clinic. These cards included an
introduction from the clinic and specified the type
and number of vaccines that the child did not ap-
pear to have had. It invited the family to bring the
child and present the card to the staff, which would
serve as a physician order for the nursing staff to
give the vaccine. Staff was instructed that patients
presenting with cards would receive the immuniza-
tions without a physician visit. Missed opportuni-
ties were addressed by a presentation given to clinic

staff and placing bilingual posters in patient rooms
to remind parents, nurses, and physicians to immu-
nize the children during that same visit.

One of the authors (GM) performed chart re-
views on all children 35 months of age or younger
who had been seen at the clinic. Demographic
information collected included age, payer status,
primary language, place of birth, and distance of
the patient’s home from the clinic (3 cutoff values
were used for this: within the same rural town, from
a nearby town 9 miles away, or from a further
distance). Quality and consistency of the review was
confirmed with regular follow up with another au-
thor (PH). Uncertain or unclear issues were re-
solved by consensus of all 3 of the authors. Reasons
for exclusion included patients who had moved and
had not left a forwarding address, patients who had
transferred to other care providers outside of the
Salud system, patients who had received 3 reminder
cards but had not responded, and patients consid-
ered inactive (defined as no visit in more than 1
year). In addition, the charts of 3 patients had been
lost or had expired. For the historical controls to be
comparable by age to the postintervention group,
only children aged 13 to 35 months at either the
beginning or end of the intervention were ana-
lyzed. This yielded 240 patients at baseline and 263
patients after intervention.

Children were considered UTD if they had
completed the series according to adjusted Na-
tional Immunization Program standards. During
the time of the study, significant shortages existed
for the diphtheria/tetanus/acellular pertussis vac-
cine (DTaP) and national recommendations were
that children receive only 3 doses of DTaP. As
such, the standard of 4 DTaP, 3 polio vaccines, 3
Haemophilus influenzae type B vaccines, 3 hepatitis
B vaccines, 1 measles/mumps/rubella vaccine, and
1 varicella vaccine by 19 months of age was modi-
fied to include only 3 DTaP doses. The goal for 13-
to 18-month-olds of 3 DTaP, 2 polio vaccines, 2
hepatitis B vaccines, and 2 H. influenzae type B
vaccines was unaffected by the DTaP shortage.

Children were considered to have a missed op-
portunity if the child visited the clinic during or
after the recommended age range for a vaccine, did
not have a fever of 102°F or greater, and did not
receive the vaccine in that visit or during the rec-
ommended time interval of the Recommended
Childhood Immunization Schedule from the Cen-
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ters for Disease Control, which was updated in
2002.

A Fisher exact test was used to determine
whether the recall card intervention affected over-
all and individual UTD rates. This test was also
used to examine the comparability of the pre- and
postintervention groups and to stratify the change
in UTD rates by potential confounders. Potential
confounders were obtained during the chart review
and included age, primary language, race and eth-
nicity, socioeconomic status (for which the type of
health insurance was used as a surrogate), the dis-
tance from the family’s home to the clinic, and
place of birth. The second arm of the project was
evaluated by comparing missed opportunities per
child-month before and after intervention. Inter-
cooled Stata 8.2 (StataCorp, LP, College Station,
TX) was used for all statistical analyses.

Results
Reminder cards successfully increased immuniza-
tion rates from 61.3% UTD on all 6 vaccines at the
start of intervention to 73.4% UTD at termination
(P � .004; Table 1). This is an absolute increase of
12.1% and a relative increase of 19.7%. Increases
were seen in almost all individual antigen types
(Table 1), but the only statistically significant in-
crease was in H. influenzae type B vaccination rates
(P � .023). Considering the number needed to treat,
this increase translates into 8 children to whom recall
cards would need to be sent for 1 to become fully
immunized. The number of missed opportunities per
child-month did not change (z � 0.073; P � .944).

The before intervention and after intervention
groups did not differ in demographic characteris-
tics, including age, distance of home from the
clinic, primary language, ethnicity, insurance, and
place of birth (data not shown). Stratifying UTD
rates by each of these factors before and after in-
tervention shows considerable differences in sub-
groups (Tables 2 and 3). An age of 13 to 18 months
(P � .011); living within 10 miles of the clinic (P �
.021); speaking Spanish (P � .013); being Hispanic

Table 1. Number of Children Up to Date

Shot Type

Number at
Baseline
�n (%)�

Number After
Intervention

�n (%)�

Completely Immunized 147 (61.3) 193 (73.4)*
Per Antigen

DTaP 211 (87.9) 239 (91.2)
IPV 211 (87.9) 239 (91.2)
Hib 169 (70.4) 205 (79.5)*
HepB 195 (81.3) 223 (86.4)
MMR 149 (86.6) 163 (85.3)
Varicella 138 (80.2) 157 (82.2)

*Postintervention rate is significantly different from baseline,
P � .05.
DTaP, diphtheria/tetanus/acellular pertussis vaccine; IPV, polio
vaccine; Hib, Haemophilus influenzae type B vaccine; HepB, hep-
atitis B vaccine; MMR, measles, mumps, and rubella vaccine.

Table 2. Number of Children Up to Date per National
Institute of Standards

Age

Number at
Baseline
�n (%)�

Number After
Intervention

�n (%)�

13 to 18 months 38 (55.9) 55 (77.5)*
19 to 35 months 109 (63.4) 138 (71.9)

*Postintervention rate is significantly different from baseline,
P � .05.

Table 3. Children Up to Date Based on Other Factors

Factor

Number at
Baseline
�n (%)�

Number After
Intervention

�n (%)�

Ethnicity
Hispanic 119 (60.1) 157 (73.4)*
Non-Hispanic 25 (69.4) 31 (72.1)

Language preference
Spanish 83 (58.5) 109 (72.7)*
English 64 (65.3) 84 (74.3)

Distance from clinic
Near to clinic (0–10 miles) 131 (59.5) 174 (72.8)*
Far from clinic (�10 miles) 16 (84.2) 16 (80)

Place of birth
Morgan County 110 (63.2) 152 (75.6)*
Other Colorado 24 (60.0) 26 (63.4)
Other United States 8 (47.1) 12 (75.0)
Foreign 2 (66.7) 2 (66.7)

Health insurance status
Uninsured 20 (69.0) 27 (71.1)
Medicaid/CHP � program 72 (55.0) 104 (68.9)*
Private insurance 55 (68.8) 62 (83.8)*

VFC program coverage
Covered by VFC 131 (60.4) 172 (71.4)*
Not covered by VFC 16 (69.6) 21 (95.5)*

*Postintervention rate is significantly different from baseline,
P � .05.
CHP�, Child Health Plan Plus (insurance plan for low income
patients who do not qualify for Medicaid); VFC, Vaccine for
Children.
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(P � .005); having Medicaid or Child Health Plan
� (another insurance plan for children of lower
socioeconomic status) (P � .042) or private (P �
.047) insurance; and being born in Morgan County
(P � .010) were all associated with significant in-
creases in UTD rates at the end of the intervention.

Discussion
The evaluation of our intervention shows that, in a
primarily Latino population in a rural community
health center setting, sending reminder cards,
which also serve as a physician order and are writ-
ten in the language of the patient, are an effective
tool to increase immunization rates. It is reassuring
that immunization rates for individual vaccines
were high at baseline, with 70.4% to 87.9% of
children UTD. Even with such comparatively high
levels of immunization, though, recall cards still
served to augment those rates.

Considering National Immunization Program
recommendations, this evaluation serves to show
the complexity of the interaction between being
UTD for individual vaccines and being UTD for
the full series of vaccines. UTD rates after inter-
vention for the 19- to 35-month-old group were
71.9%; rates were 77.5% for the 13- to 18-month-
old group. However, as seen in Table 1, the UTD
rates for the component vaccines were substantially
higher. This suggests that the pool of children who
are not UTD contains many children missing dif-
ferent vaccines instead of just a few children miss-
ing all them. If children are indeed missing only
one or a few vaccines, the high number of missed
opportunities could be responsible for the low
overall UTD rates.

It was initially unclear why the intervention was
not significant in the 19- to 35-month-old popula-
tion. To help clarify, we stratified the UTD rates
by age ranges and specific vaccines (data not
shown). It was found that UTD rates for H. influ-
enzae type B and hepatitis B vaccinations were sig-
nificantly affected at lower age ranges but not at
higher ones. At these higher ages, UTD rates for
individual vaccines were approximately 90% for all
but 1 vaccine (of 6). It is possible that the relative
change in being UTD would not be so great in this
group, given a higher baseline UTD rate.

It is interesting to note the increased effective-
ness among Latinos and monolingual Spanish
speakers more than in other populations. It may be

that more recent immigrants are more likely to
follow a physician’s advice. Whether this is a func-
tion of ethnicity or other variables is unclear. It
would be interesting to assess levels of accultura-
tion and the degree of adherence to recommenda-
tions from health care providers in future studies.
Lastly, the fact that the card itself served as a
physician order authorizing the staff to provide the
vaccine, thereby eliminating some wait time in the
clinic, may have had some effect. It is theorized that
Latinos in the community were more likely to be in
potentially lower paying jobs, making time off to
come to the doctor more of a hardship. Limiting
the time off needed may have preferentially bene-
fited this group.

This study also supports both the effectiveness
and limitations of the VFC program. Designed to
decrease barriers and increase immunization rates
for the poor, children eligible for VFC vaccine had
statistically significant increases in UTD rates.
They did not, however, reach the same level of
complete immunization as did the cohort that was
not eligible for the VFC program, suggesting that
factors other than free vaccinations contribute to
children not being fully immunized. Similarly,
when stratified by insurance coverage (a proxy for
socioeconomic status), children who were privately
insured or covered by Medicaid and the Child
Health Plan � had significant increases in UTD
rates, with the former showing higher rates of im-
munization both before and after the intervention.

Despite the significant increases in immuniza-
tion rates seen in this study, there is still much work
to be done. The overall UTD rates were similar to
other places in Colorado, which, at the time of this
study, ranked 50th in the nation for vaccination
rates. A significant portion of this may be attributed
to missed opportunities. Although an argument
may be made that 9 to 10 months is insufficient to
change the culture of a busy outpatient clinic, the
lack of any downward trend in the rate of missed
opportunities would argue against that theory.
More work is needed to identify low-cost, effective
strategies to eliminate missed opportunities that are
easy to implement in a busy outpatient setting.

There are several limitations to the study above.
One of these is the lack of a prospective, blinded
design. This was considered before implementing
the program. But given previous successes with the
use of reminder cards in UTD rates31,32 and the
expected similarity in the groups, a historical con-
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trol seemed sufficient. Further, the lack of blinding
did not seem to play a significant role in immuni-
zation-related behavior because the rate of missed
opportunities did not change appreciably. Further
justification for the use of historical controls is the
demographic stability of the target population,
making the populations similar. Lastly, we wanted
to have sufficient sample size in the groups to
maintain statistical power, which we felt would
have been threatened by the use of more traditional
models.

Other limitations include the 10% of individuals
excluded from consideration because they had
moved and not left forwarding addresses. This is a
common finding in reminder card studies24 and the
rates found here are within the range of those seen
in other studies. Also important is the exclusion of
patients who had not been seen in the previous 12
months and those who had been seen in this time
frame but who did not respond to the 3 mailings.
This practice of excluding nonresponders after 3
mailings (listing them as “missing or going else-
where”) is standard for data entry in the prominent
immunization programs in current use. Although it
does not follow outcomes for the patients nor the
principle of intention to treat, it is the standard for
this body of work23,27,34,35 and our compliance with
this practice allows our data to be compared with
other published works.

As successful as the intervention was in increas-
ing UTD rates in children, the chart review and
reminder cards had to be generated manually. This
required a large commitment of time and re-
sources, which are often scarce in rural and com-
munity health center settings. As many offices turn
to electronic medical records, incomplete records
will decrease in frequency. Considering the cost of
electronic medical records, the Centers for Disease
Control has created the Comprehensive Clinic As-
sessment Software Application immunization reg-
istry36 to serve as an intermediate step, which also
can generate reminder cards. This free immuniza-
tion program, if maintained, will probably have the
same effect as the above intervention.

Conclusions
Reminder cards have been previously shown to be
effective at increasing immunization rates in urban
settings with patients of various socioeconomic sta-
tus. Such interventions had not been studied in

rural populations or in people with limited profi-
ciency in speaking English. This study confirms
that in a community with the majority of people
being poor and Latino, language-appropriate re-
minder cards that also serve as a physician order
increased UTD rates.
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