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OBJECTIVE: To determine whether a provider-focused
reminder improved vaccination rates as compared with
no reminder.
STUDY DESIGN: This was a retrospective cohort study
comparing vaccination rates
among pregnant patients
seen in October and Novem-
ber 2003 (no reminder) and
October and November 2005
(provider-focused reminder).
Charts of all patients pre-
senting for prenatal care 
during those months were 
reviewed for vaccination order. Vaccination rates were
calculated and compared by year, provider, age, race, ed-
ucation, primary language, insurance type, and presence
or absence of medical risk factors.
RESULTS: A total of 1,367 records were reviewed: 504
from 2003 and 863 from 2005. Overall vaccination rate
increased from 15–52% with a provider-focused re-
minder in place. In our study population medical risk 
factors were identified in 396 patients (29%). Vaccina-
tion rates for patients with medical risk factors increased
from 18–47%. All provider groups demonstrated signif-
icant increases in the rates of vaccination with a re-
minder, however, there were no differences in age, race,
education, primary language, or insurance.

CONCLUSION: Although a low-cost, provider-focused
reminder improved vaccination rates to 52%, additional
measures including patient and provider education, ded-
icated vaccination clinics, and standing orders will be

needed to achieve the ACOG
goal of 100% vaccination. (J
Reprod Med 2012;57:371–
376)
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Influenza vaccination is
recommended for all women who will be pregnant
during influenza season. Although the ideal time
for vaccination is October-November, pregnant 
patients may receive the vaccine throughout the in-
fluenza season.1,2 Despite both Centers for Disease
Control and Prevention (CDC) and American Con-
gress of Obstetricians and Gynecologists (ACOG)
recommendations for universal vaccination for
pregnant women, the vaccination rate remained
< 15% until the H1N1 pandemic of 2009; subsequent
survey data showed an increase to 51%, but still less
than the Healthy People 2020 goal of 80% vaccina-
tion and the ACOG goal of 100%.2

The advent of antibiotics and increased access to
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…providers themselves may 
have the most potential to 

influence vaccination rates in 
our prenatal clinics.
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supportive care have dramatically decreased the 
influenza-related mortality rate in pregnancy from
30–50% to < 1%; however, influenza continues to
cause significant morbidity. Pregnant women with
influenza use outpatient and inpatient health care
services at a much higher rate than their non-
pregnant counterparts,3 and women in their third
trimester are 3–4 times more likely to be hos-
pitalized than their nonpregnant counterparts for 
influenza-related complications.4 In women with
medical complications such as asthma, the rates of
hospitalization for influenza-like illness increase up
to tenfold.5 With the advent of the H1N1 virus there
is increased concern for severe morbidity and mor-
tality related to influenza infection.6

Many types of interventions to increase influenza
vaccination have been evaluated in nonpregnant
populations.7 Reminders, educational initiatives,
and standing orders have all demonstrated modest
success in improving vaccination rates.7,8 In preg-
nancy, although many studies have evaluated pa-
tient and provider behavior,9-13 there are few data
on the effectiveness of interventions to increase 
vaccination. One study evaluated a comprehensive
plan including provider education, protocols for
screening, and standing orders but did not evaluate
the components individually.14 Another study has
shown that patient education with an information
pamphlet can increase vaccination rates.15

To evaluate whether a single low-cost interven-
tion would have an impact on the rates of influenza
vaccination, we evaluated a provider-focused re-
minder that was instituted in 2005 in a large tertiary
care clinic. The purpose of this study was to deter-
mine whether the provider reminder increased the
rate of influenza vaccination during October and
November, the ideal time for vaccination, com-
pared with a prior influenza season. Our hypothe-
sis was that a reminder would increase the overall
rate of vaccination for all patients, and that women
with chronic disease would be vaccinated at a high-
er rate than the general obstetric population.

Materials and Methods

We conducted a retrospective cohort study to eval-
uate the rate of vaccination in 2003, when no re-
minder was present, and in 2005, when a reminder
was placed on each patient’s chart. The year 2004
was excluded due to vaccine shortage. All women
who presented for prenatal care at the Women and
Infants Hospital Women’s Primary Care Center in
October or November of 2003 and in October or 

November of 2005 were eligible for vaccination. 
Exclusion criteria were egg allergy and vaccine al-
lergy. For 2005, outpatient medical records were
readily available for review in the clinic; for 2003,
however, they had to be retrieved from storage and
a total of 132 medical outpatient charts were not
available for review. Medical records were re-
viewed for nursing or provider documentation of
vaccination. We also reviewed prenatal intake notes
to record demographic information (age, race, lan-
guage spoken, insurance, level of education), pro-
vider type (nurse practitioner, resident, or high-risk
clinic), and presence of chronic medical illness.
Chronic illness was defined as any illness that
would lead to increased morbidity from influenza,
such as asthma, diabetes, or immunosuppressive
disease. This study was approved by the Women
and Infants Hospital Institutional Review Board
(IRB # 06-0075).

Assuming α = 0.05, β = 0.20, and a baseline vacci-
nation rate of 15%, the power analysis demonstrat-
ed that we would require at least 134 patients per
cohort to demonstrate a twofold increase in vacci-
nation rates. Categorical variables were compared
by Fisher’s exact test. Continuous variables were
compared by Student’s t test or the Wilcoxon rank-
sum test as appropriate. The proportions vaccinat-
ed in each cohort were compared by the relative
risk (RR), risk difference (RD), and their corre-
sponding 95% confidence intervals (95% CIs). The
change in vaccination rates between cohorts was
also examined separately by provider type, trimes-
ter of pregnancy, presence or absence of chronic
medical illness, age, race, language spoken, insur-
ance type, and level of education. Data analysis was
conducted with SAS 9.2 (SAS Institute, Cary, North
Carolina).

Results

A total of 1,367 prenatal patient medical records
were reviewed: 504 from 2003 and 863 from 2005.
No egg or vaccine allergies were identified. No sig-
nificant difference was noted between cohorts in
terms of age, race, language, insurance, education,
or presence of chronic illness (Table I). Median age
was 24 years, the majority of patients spoke English,
and the majority received public insurance. Ap-
proximately one-third of patients were identified as
having a chronic medical illness.

Overall vaccination rates improved from 15% in
2003 to 52% in 2005, an absolute increase of 37%
(p < 0.0001, RR 3.51) (Table II). In 2003 a patient was
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less likely to be vaccinated if she was of Hispanic 
or Asian ethnicity or did not speak English. After
introduction of the reminder, vaccination rates 
improved significantly in all categories (Table III).
Vaccination for those of Hispanic ethnicity in-
creased from 12–51% and for Asian ethnicity in-
creased from 9–72%. In Spanish-speaking patients
vaccination increased from 3–45% and for other
non-English speakers increased from 12–59%. Vac-
cination rates in 2005 also improved across all edu-
cation categories. No significant differences in vac-
cination rates were noted based on insurance type
in either cohort.

For patients with chronic illness, vaccination
rates did not differ significantly from the rest of the
cohort. Vaccination rates increased from 18–48%

with a reminder present (Table IV). Asthma and 
diabetes were the most common identified chronic
illnesses. Vaccination increased by 37% in patients
with asthma and by 32% in patients with diabetes.
Patients with renal disease, chronic anemia, cardiac
disease, malignancy, and other pulmonary disease
were identified during data collection, but there
were not enough patients in these categories for
meaningful statistical analysis.

When we reviewed provider data, we found that
nurse practitioners had the highest vaccination rate
in both cohort years, increasing from 16–56% with a
reminder present (Table V). Obstetrics and gyne-
cology residents improved from 13–52%. High-risk
clinic providers had the lowest vaccination rates,
vaccinating 13% of patients in 2003 and 33% of pa-
tients in 2005.

Women were primarily immunized during the
second and third trimesters during both influenza
seasons. The proportion of women vaccinated in
the first trimester increased from 1% in 2003 to 
20% in 2005 (Table VI). Of note, > 80% of those who
presented for their prenatal intake in October or
November of 2005 received the vaccine at that first
prenatal visit (data not shown).

Discussion

This evaluation demonstrates that a provider-
oriented reminder placed directly on the patient
chart is an effective intervention to improve vacci-
nation rates in pregnancy. The reminder used in the
Women and Infants Hospital Women’s Primary
Care Center focused on increasing provider aware-
ness of vaccination guidelines and contained a 
simple outline of recommendations for vaccination
in pregnancy, answers to common questions, and a
list of high-risk groups. It is a simple, inexpensive
intervention that was easily implemented.

It was encouraging to find that in 2005 there 
was little difference in vaccination rates based on
age, race, insurance, or educational level. In Rhode
Island most women qualify for state insurance in
pregnancy, and all insurance providers reimburse
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Table I Demographic Characteristics of Study Cohorts

2003 Cohort 2005 Cohort
Characteristic No. (%) No. (%) p Value*

Total patients 504 863
Age (yrs): median 

(range) 24 (14–44) 24 (13–45) 0.2*
Race/ethnicity

Hispanic 168 (33) 314 (36) 0.2
White 162 (32) 288 (33)
Black 127 (25) 192 (22)
Asian 35 (7) 39 (5)
Other 11 (2) 25 (3)
Unknown 1 5

Primary language
English 450 (89) 744 (86) 0.3
Spanish 38 (8) 84 (10)
Other 16 (3) 32 (4)
Unknown 0 3

Insurance
Public 432 (86) 807 (93) < 0.0001
Private 53 (11) 24 (3)
Other 17 (3) 32 (4)
Unknown 2 0

Education
Junior high school

or less 20 (5) 40 (6) 0.05
Some high school 114 (29) 183 (27)
High school/GED 160 (40) 257 (39)
College 1–3 yrs 80 (15) 111 (13)
4–Yr college 

graduate or 
more 24 (5) 74 (9)

Unknown 106 198
Chronic illness

Yes 158 (31) 238 (28) 0.2
No 346 (69) 621 (72)
Unknown 0 4

*p Value by Wilcoxon rank-sum test. Otherwise, by χ2 test for categorical
data.

Table II Vaccination Rate by Cohort

Total Vaccinated RR RD
Cohort no. No. (%) p Value* (95% CI) (95% CI)

2003 504 74 (15) < 0.0001 Referent Referent
2005 863 445 (52) 3.51 37.0

(2.82–4.37) (32.5–41.6)

*p Value by χ2 test.



for vaccination during pregnancy, so there are no
direct patient costs for vaccination. There was a 
significant difference in 2003 vaccination rates be-
tween English- and Spanish-speaking patients; in
2005, however, that difference shrunk by 50% and
the overall vaccination rate in Spanish-speaking 
patients improved by 42%.

In this study vaccination rates improved univer-
sally, suggesting that providers themselves may

have the most potential to influence vaccination
rates in our prenatal clinics. Although provider rec-
ommendation is a significant component of vacci-
nation uptake in adults,12,16 providers overestimate
how often they recommend vaccination. In one
study 75% of obstetric providers stated they offered
vaccine, but only 22% of patients recalled being 
offered vaccine while pregnant.17 Other provider
barriers often exist to vaccination, including erro-
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Table III Vaccination Rates by Socio-Demographic Characteristics

2003 Cohort 2005 Cohort

Total Vaccinated Total Vaccinated RR (95% CI)
Characteristic no. No. (%) no. No. (%) p Value* 2005 vs. 2003

Age (yrs)
< 20 98 12 (12) 170 97 (57) < 0.0001 4.66 (2.70–8.04)
20–24 171 29 (17) 309 160 (52) < 0.0001 3.05 (2.15–4.33)
25–29 96 14 (15) 205 107 (52) < 0.0001 3.58 (2.17–5.91)
≥ 30 134 18 (13) 176 81 (46) < 0.0001 3.43 (2.17–5.42)

Race
Hispanic 168 2 (12) 312 159 (51) < 0.0001 4.08 (2.69–6.17)
White 161 29 (18) 288 142 (49) < 0.0001 2.74 (1.93–3.88)
Black 126 20 (16) 191 97 (51) < 0.0001 3.20 (2.09–4.90)
Asian 35 3 (9) 39 28 (72) < 0.0001 8.38 (2.79–25.16)
Other 11 1 (9) 25 18 (72) 0.001 7.92 (1.20–52.15)

Primary language
English 448 71 (16) 742 386 (52) < 0.0001 3.28 (2.62–4.11)
Spanish 38 1 (3) 83 37 (45) < 0.0001 16.94 (2.41–118.92)
Other 16 2 (12) 32 19 (59) 0.002 4.75 (1.26–17.92)

Insurance
Private 69 11 (16) 56 26 (46) 0.001 3.71 (1.67–8.24)
Public 431 62 (14) 804 419 (52) < 0.0001 3.62 (2.85–4.60)

Education
≤ Junior high school 20 4 (20) 40 17 (43) 0.2 2.13 (0.82–5.48)
Some high school 113 13 (11) 181 104 (57) < 0.0001 4.99 (2.95–8.46)
High school graduate/GED 159 21 (13) 256 130 (51) < 0.0001 3.84 (2.54–5.83)
College 1–3 yrs 80 17 (21) 111 59 (53) < 0.0001 2.50 (1.58–3.95)
≥ 4-Yr college graduate 24 4 (17) 74 32 (43) 0.03 2.59 (1.02–6.59)

RR = relative risk with 2003 as the reference cohort.
*p Value by Fisher’s exact test.

Table IV Vaccination Rates by Medical Condition

2003 Cohort 2005 Cohort

Total Vaccinated Total Vaccinated RR (95% CI)
Chronic condition no. No. (%) no. No. (%) p Value* 2005 vs. 2003

Any 158 29 (18) 237 113 (48) < 0.0001 2.60 (1.82–3.70)
Specific disorders

Asthma 73 14 (19) 141 79 (56) < 0.0001 2.92 (1.78–4.78)
Diabetes 36 4 (11) 35 15 (43) 0.003 3.86 (1.42–10.48)
HIV 0 0 (0) 4 2 (50) –– ––

Immunosuppressive disease 2 0 (0) 8 4 (50) 0.5 __

RR = relative risk with 2003 as the reference cohort.
*p Value by Fisher’s exact test.



neous beliefs about the indications, safety, or effi-
cacy of vaccine; not stocking vaccine in the practice;
or believing that patients are being offered vaccine
elsewhere.13 In providing pertinent information on
the reminder about vaccination recommendations,
safety, side effects, and answers to common ques-
tions, we may have both improved our providers’
knowledge base and facilitated their ability to ad-
dress common patient concerns.

Few data exist regarding the efficacy of interven-
tions to improve influenza vaccination in pregnan-
cy. We demonstrated that even a single interven-
tion can have a significant impact on vaccination
rate. In addition to improving the overall rate of
vaccination, the reminders dramatically improved
vaccination rates for non–English-speaking pa-
tients.

A limitation of this study is that, as a retrospec-
tive review, we relied on documentation in the 
clinical record. Although vaccination was reliably
documented, provider recommendation and vacci-
nation refusal generally were not. We decided not
to use consecutive years for comparison due to a
vaccine shortage in 2004. Also in 2004, ACOG rec-
ommendations changed from recommending vac-
cination in the second and third trimesters to rec-
ommending universal vaccination in any trimester
in pregnancy. Although it is possible that a rebound
effect and ACOG changes led to increased vaccina-
tion with increased supply in 2005, the CDC data do

not demonstrate a significant increase in vaccina-
tion (12.8% in 2003 and 15.6% in 2005).18 In this
study the proportion of those vaccinated in the first
trimester increased in 2005; however, this increase
alone does not account for the overall difference in
vaccination, and the majority of vaccinations were
in the second and third trimesters. Finally, high-risk
patients may have been vaccinated prior to transfer
to Maternal-Fetal Medicine by another provider,
which was not recorded in the charts.

Although this study demonstrated that a passive
intervention increased the rate of vaccination by
37%, total vaccination rate still fell short of ACOG
recommendations for 100% vaccination. This study
was completed prior to the H1N1 pandemic; al-
though that event increased awareness of morbidi-
ty and mortality related to influenza and vaccina-
tion rates subsequently have risen, we still need
further interventions to achieve universal vaccina-
tion. As prenatal care providers we have the unique
advantage of regularly scheduled visits during 
influenza season and multiple opportunities for
vaccination. Not only can we protect our patients
but also the high-risk groups that often reside in
their homes: children under the age of 2, adults
older than 65, and people with chronic illness. Re-
minders are a good initial effort, but achieving uni-
versal vaccination will require a multifaceted ap-
proach, including reminders, patient and provider
education, and standing orders.
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