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ABSTRACT
Objective. Little is known about how families’ experiences with immunization
visits within the medical home may affect children’s immunization status. We
assessed the association between families’ negative immunization experiences
within the medical home and underimmunization.
Methods. We surveyed parents (n5392) of children aged 2–36 months about
immunization experiences at community health centers, hospital-based clinics,
private practices, and community-based organizations in New York City. We
used Chi-square tests and odds ratios (ORs) to assess the relationship between
medical home elements and parental immunization experience ratings. We
used multivariable analysis to determine the association between negative
experiences during immunization visits and underimmunization, controlling for
insurance, maternal education, and receipt of benefits from the Special Supplemental Nutrition Program for Women, Infants, and Children.
Results. The majority of children were of Latino race/ethnicity and had Medicaid and a medical home. One-sixth (16.9%) of families reported a previous
negative immunization experience, primarily related to the child’s reaction,
waiting time, and attitudes of medical and office staff. Parents’ negative immunization experiences were associated with the absence of four components
of the medical home: continuity of care, family-centered care, compassionate
care, and comprehensive care. In addition, children in families who reported a
negative experience were more likely to have been underimmunized (adjusted
OR52.00; 95% confidence interval 1.12, 3.58).
Conclusions. In a community in New York City, underimmunization of young
children was associated with negative immunization experiences. Strategies to
improve family experiences with immunization visits within the medical home
(particularly around support for the family), medical and ancillary staff attitudes,
and reduced waiting time may lead to improved immunization delivery.
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For approximately one in four young children in the
United States, the immunization process is derailed
and they fail to complete their immunizations on
time.1 According to the social learning model, people
learn from their own and others’ experiences, and
these experiences may change subsequent behavior
through positive or negative reinforcement. Therefore, the entire immunization experience, including
the family’s interaction with health-care providers and
office staff, may color how families view immunizations. These experiences may then, in turn, affect
parents’ bringing their children in a timely fashion to
the multiple primary care visits needed to complete
the immunization process.2 Certain elements of the
medical home, especially related to family-centered
and compassionate care, may play an important role in
families’ immunization experiences. A medical home is
a comprehensive approach to medical care with seven
key elements: accessible, family-centered, continuous,
comprehensive, coordinated, compassionate, and culturally effective care.3
Although studies in the U.S. and elsewhere have
identified many factors associated with underimmunization, including satisfaction,1,4–14 relatively little is known
about how previous immunization experiences shape
immunization patterns. While it is expected that children with strong medical homes will return regularly
for well-child visits, completing their immunizations on
time, we do not know what aspect of the medical home
might be most influential in supporting this process.
Therefore, the objective of this study was to assess the
association among families’ immunization experiences,
the medical home, and underimmunization.
METHODS
Survey methodology
From May 2007 to June 2008, we conducted a bilingual cross-sectional survey of parents of children aged
2–36 months with a focus on understanding factors
that affected parental return for immunization visits.
Parents were interviewed in a variety of settings in
Northern Manhattan, a low-income community in
New York City with predominantly Latino and African
American families, as well as the adjacent neighborhoods of the Bronx, Upper East Side, and Upper West
Side. Parents were purposefully sampled through community health centers (n55), private practices (n58),
hospital-based clinics (n52), and community-based
organizations (n57), with a particular focus on those
who were members of racial/ethnic minority groups.
For health-care facilities and some community-based
organizations, parents were systematically approached
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in the waiting room at interview periods, which were
selected to cover the periods the site was open, including days, weekends, and evenings. Using a random
start, interviewers approached every third patient to
be interviewed based on seating location; if that person refused, then the next person was approached.
Parents were also recruited through parental groups
at community-based organizations. Of the families who
were approached, two-thirds agreed to be surveyed.
After interviewers obtained signed informed consent,
they verbally administered surveys in English or Spanish, depending on the family’s preference. Participants
received a $4 Metrocard for the New York City Transportation Authority (the value of a round-trip ride).
While the overall study focused on missed immunization visits, this analysis focused on factors affecting
underimmunization. To link parental experiences with
underimmunization, we asked parents for permission
to view the child’s immunization record, contained in
the parent handheld card, clinical chart, and/or the
immunization registry. Two-thirds (66.5%) of parents
gave permission to view their child’s immunization
record, and 87.2% of those records were available for
review (n5410).
In the analytic sample, we included immunization
records in which the first tetanus-containing vaccine
was given before six months of age (n5392) to reduce
the chance of miscounting diphtheria-tetanus-acellular
pertussis (DTaP) vaccine doses after age six months, if
the first dose had not been recorded. Children with
available immunization records were less likely to be
African American and more likely to have a mother
born in the U.S. than children without available
records. The analytic sample was distributed among
the sampling sites as follows: private practice (29.1%),
community health center (18.4%), hospital-based clinic
(29.1%), and community-based organization (23.4%).
The Columbia University Medical Center Institutional
Review Board approved the study.
Survey content
The survey tool designed for this study was based on
input from formative focus groups of parents and providers from the community (n522 participants), a previous survey used by the research team,15 the National
Survey of Children’s Health,16 and a literature review.
We conducted four focus groups using a semistructured
topic guide with parents from community-based organizations in Northern Manhattan, including Spanishspeaking and English-speaking parents of children who
were fully immunized and those who were not. One
focus group was conducted with pediatric providers.
Survey questions covered the topics of families’
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previous immunization experiences and the seven
elements of the medical home (continuous, familycentered, compassionate, culturally effective, coordinated, comprehensive, and accessible care). Most
questions were close-ended with four- or five-point
Likert scale or dichotomous yes/no responses; a few
open-ended questions with field-coded responses were
also included. The survey was pretested and translated
forward and backward into Spanish to ensure linguistic
and cultural equivalency.
Variables
The primary outcome variable was if the child was ever
underimmunized. For this study, we defined underimmunization as failure to receive the recommended
vaccinations within one month of due date, according
to the age-appropriate 4:3:1:3:3:1 series2—diphtheriatetanus-pertussis, diphtheria-tetanus, or DTaP vaccine;
polio vaccine; measles-containing vaccine; Haemophilus
influenzae type b (Hib) vaccine; hepatitis B vaccine; and
varicella vaccine. Due to the Hib shortage during the
survey period, children who were up-to-date (UTD)
except for Hib were considered UTD.
The main independent variable was at least one
negative previous immunization experience. Parents
were asked to rate their last two immunization visits
on a scale from 0 to 10, with 10 being the best possible experience. For either of those visits, if a parent
gave a rating from 0 to 5, the family was considered
to have had a previous negative immunization experience. Parents were also asked why they gave that rating.
In addition, parents were asked for their preferences
regarding immunization practices, such as who should
administer the immunization, and they were asked to
rate their perceived presence of the seven elements
of the medical home (continuous, accessible, comprehensive, coordinated, family-centered, compassionate,
and culturally effective care).3
Analysis
Focus group transcripts were analyzed using ATLAS.
ti software17 for content analysis. Categories were
generated inductively by the research assistant and
the principal investigator based on participants’ comments, and a codebook was created. Transcripts were
then coded and used both for survey design and to
provide parental examples of factors that were found
to be significant on statistical analysis.
The survey data were analyzed to assess parental reasons for immunization experience ratings and the relationship between medical home elements and parental
ratings, using frequency distributions, Chi-square tests,
and odds ratios (ORs) with 95% confidence intervals

(CIs). Multivariable analysis was used to assess the
association between underimmunization and previous
negative experiences, controlling for factors known
to be associated with underimmunization, including
insurance and socioeconomic status, as measured by
maternal education and receipt of benefits from the
Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC). Adjusted ORs (AORs)
and 95% CIs are reported. All statistical analyses were
conducted using SPSS® version 17.0.18
RESULTS
Respondent characteristics
The mean age of the children of respondents was
15.9 (standard deviation [SD] 5 69.5) months. The
majority of children were Latino, were covered by
Medicaid or State Children’s Health Insurance Program (SCHIP), and were in excellent or very good
health. The majority of mothers had completed a high
school education, more than half were foreign-born,
and more than one-fourth had limited English proficiency. Almost all had a medical home, and the source
of care was split fairly evenly among private practices,
community health centers, and hospital-based clinics
(Table 1).
Previous negative immunization experiences
The mean rating parents assigned their last immunization experience was 8.5 (SD 5 62.3), ranging from
0 to 10 with an interquartile ratio of 2.0. One-sixth
(16.9%) of families had a previous negative immunization experience. The most common reasons for a poor
rating were the child’s negative physical or emotional
response to the immunization (39.4%) and discomfort
with the attitude of the health-care provider or medical staff (31.7%) (Figure). The majority (73.2%) of
the negative ratings due to the child’s reaction to the
immunization were because of the child’s emotional
reaction (e.g., crying). The same factors for a negative
experience were noted in the focus groups, where parents related how they were distressed by their child’s
reaction, which was further compounded by a lack of
support and information during and after immunizations, as illustrated by these comments:
The worst part . . . was a lot of shots . . . I thought
the nurse could have probably handled it a little bit
different . . . I felt like I had to be on their side more
than on his [my son’s] side, which . . . I felt real[ly]
bad that day when I went home . . . because I felt like
he felt like he was alone. Like I was with the doctors
with giving him this shot. . . .
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The baby was getting a fever and reacting to the immunization, and [we] went to the emergency room, and
they said, “Well there’s nothing wrong, go home.” So,
how does that influence you when you think about
going to the doctor the next time your baby needs
a shot?

Parents identified specific immunization practices
that could improve the child’s immunization experience. For some, these practices included preferences
for immunization delivery: 68.7% of all parents
preferred the doctor to give the immunization, and
70.7% felt it was very important that whoever gave the
immunization gave it quickly. Others gave preferences
for how the person administering the vaccine followed
up after immunizations were given. Seventy percent felt
it was very important and 11.4% felt it was somewhat
important that the person giving the immunization also
help calm the child down afterward. Finally, 62.5% felt
it was important that the child be given some sort of
treat afterward, such as a sticker.
The next most common reason for a negative
immunization experience rating was the attitude of
the medical and administrative staff. The attitude of
doctors, nurses, or office staff or a lack of professionalism accounted for almost one-third of the reasons for
negative ratings. Among the parents’ comments were
the following:
Because there are some [providers] . . . that upon
entering, they cuddle them, they hug them, they give
them kisses, things like that. So, they create a nice
environment for the child. But there are others that
sit them down—BAM, BAM, BAM—and goodbye, we
will see you next time. That is no good.
Like, one day I couldn’t get off in time, so then they
[said], “You were supposed to be here at this time.” I
said, “Well, I had to work.” They had an attitude. . . .

Finally, about one-fourth of negative reasons were
attributed to waiting time in the office:
. . . but sometimes you don’t have the time to sit around
and wait . . . I had to go to work, so I still couldn’t wait
around for a shot.

Relationship between negative immunization
experiences and medical home elements
Parents’ negative immunization experiences were
associated with the absence of four components of the
medical home: continuity of care, family-centered care,
compassionate care, and comprehensive care (Table 2).
Families whose child sometimes, rarely, or never saw
the same provider for well-child checkups were more
likely to report a negative experience than those who
saw the same provider usually or always (OR54.66, 95%
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Table 1. Characteristics of participants (n=392)
in a study of parents’ experiences at children’s
immunization visits, New York City, 2007–2008
Characteristic

Percent (N)a

Age of child in months (mean SD)

15.9 69.5

Gender of child
Female
Male

47.7 (187)
52.3 (205)

Race/ethnicity of child
Black
Latino
White
Other

23.3
61.6
9.7
5.4

Insurance type
None
Medicaid/SCHIP
Private

3.5 (12)
75.8 (257)
20.7 (70)

Child health status
Excellent
Very good
Good
Fair or poor

44.6
26.5
21.9
7.0

Parental limited English proficiency
Yes
No

28.4 (99)
71.6 (249)

Maternal education level
,High school
High school graduate/equivalent
.High school

34.1 (119)
22.1 (77)
43.8 (153)

Maternal foreign-born
Yes
No

62.4 (211)
37.6 (127)

Maternal age (in years)
,20
20–30
.30

4.8 (16)
51.2 (172)
44.0 (148)

Regular doctor
Yes
No

94.1 (364)
5.9 (23)

Usual immunization site
Private practice
Community health center
Hospital clinic

27.8 (107)
35.3 (136)
36.9 (142)

(82)
(217)
(34)
(19)

(153)
(91)
(75)
(24)

a
Numbers shown do not all total 392, as some respondents did
not answer all questions. Percentages are based on number of
responses.

SD 5 standard deviation
SCHIP 5 State Children’s Health Insurance Program

CI 2.12, 10.22). In the focus groups, parents remarked
on this lack of continuity:
I don’t like that. Because you cannot build up a relationship with a doctor if every time you go, you’re
seeing someone different.
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Figure. Reported primary reasons why families gave previous immunization experience a negative rating
in a study of parents’ experiences at children’s immunization visits, New York City, 2007–2008

Likewise, families whose child’s provider sometimes,
rarely, or never engaged them in discussions about the
pros and cons of health-care options had three times
greater odds of having a negative immunization experience compared with those whose provider usually or
always discussed options with them (OR53.16, 95%
CI 1.64, 6.08). Decreased levels of parental sharing
in decision-making, provider explanation to parents,
and providers’ listening to parents also had a significant effect on ratings of immunization experiences
(Table 2).
I think it’s when the doctor communicates [with] my
child, the reason for it, when he gets to understand
[that] there’s more than just that prick . . . [when the
doctor explains] it’s something that’s going to be good
for a while for you, that’s going to make you healthy.
So, the fact that he explains and talks to my child,
that’s important to me.

Relationship between negative immunization
experiences and underimmunization
Negative immunization experience and ever not being
UTD on immunizations were significantly related.
Multivariable analysis showed that children in families
who reported negative immunization experiences had
two times greater odds of ever being underimmunized
(AOR52.00, 95% CI 1.12, 3.58) compared with those
who had not reported a previous negative experience,
after controlling for insurance, maternal education,
and WIC (Table 3). This relationship may be mediated
through missed immunization visits, as parents who

had a negative immunization experience were also
more likely to report missing an immunization visit
than those who did not report a negative experience
(AOR52.19, 95% CI 1.07, 4.48), after controlling for
the same factors listed previously.
DISCUSSION
This study documents the association between negative
immunization experiences and childhood underimmunization. These negative immunization experiences
revolved around three main themes: a child’s negative
reaction to the immunization, the attitude of the medical and ancillary staff, and waiting time. Related to and
underlying these contributors to negative experiences
were perceived deficiencies in four specific medical home components—continuous, compassionate,
family-centered, and comprehensive care. Interventions
targeting these factors could improve families’ immunization experiences, which, in turn, could contribute
to increased timely immunization coverage rates.
Parents’ perceptions of their child’s emotional and
physical reaction to receiving immunizations largely
colored the immunization experience. Pain, or fear of
pain, was a key factor that affected how a child experiences immunizations. Therefore, using techniques that
decrease the pain associated with immunizations could
reduce these negative experiences. Such techniques
include the order in which vaccines are given, physical interventions such as positioning, psychological
interventions such as distraction, and pharmacologic
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Table 2. Relationship between medical home elements and negative immunization experiences
in a study of parents’ experiences at children’s immunization visits, New York City, 2007–2008

Medical home element
Continuous care
Continuity of care for well-child visits
Always/usually
Sometimes/rarely/never
Family-centered care
Shared decision-making
Always/usually
Sometimes/rarely/never
Spent adequate time
Always/usually
Sometimes/rarely/never
Explains things well
Always/usually
Sometimes/rarely/never
Discusses pros and cons
Always/usually
Sometimes/rarely/never
Compassionate care
Doctor listens
Always/usually
Sometimes/rarely/never
Can tell doctor anything
Always/usually
Sometimes/rarely/never

Percent (N)
(among those reporting a negative
immunization experience)

Odds ratio (95% CI)

P-value

4.66 (2.12, 10.22)

,0.001a

2.09 (1.06, 4.12)

,0.05a

2.61 (1.28, 5.32)

,0.01a

2.72 (1.15, 6.43)

,0.05a

3.16 (1.64, 6.08)

,0.01a

7.76 (1.27, 47.54)

,0.05a

1.68 (0.44, 6.41)

0.45

2.42 (0.93, 6.30)

0.07

3.94 (1.18, 13.21)

,0.05a

3.51 (0.89, 13.75)

0.07

1.55 (0.45, 5.42)

0.49

14.1 (46)
43.3 (13)

14.6 (39)
26.3 (15)
14.7 (42)
31.1 (14)
15.5 (47)
33.3 (9)
13.4 (35)
32.8 (19)

16.2 (53)
60.0 (3)
16.6 (53)
25.0 (3)

Accessible care
Got needed care right away
Always/usually
Sometimes/rarely/never

12.5 (13)
25.7 (9)

Comprehensive care
Problems getting needed services
No/small problem
Moderate/large problem

15.3 (31)
41.7 (5)

Coordinated care
Problems getting needed specialist care
No/small problem
Moderate/large problem

11.3 (9)
30.8 (4)

Culturally effective care
Got interpreter if needed one
Always/usually
Sometimes/rarely/never

19.4 (7)
27.3 (6)

Statistically significant

a

CI 5 confidence interval

interventions such as topical anesthetics.19–21 The use
of non-injectable vaccines, such as oral and intranasal preparations, may also be helpful. How a child
copes with immunizations can also be influenced.
Child coping and distress are related in large part
to maternal anxiety and parent and staff behavior, as
well as to a child’s previous medical experiences.22,23

Therefore, support for the parent is imperative. Our
study showed that parents did not want to feel responsible for restraining their child for an immunization.
Although parents may need to help hold their child
for immunization, interventions designed to reframe
this holding from restraining to providing a parental
comforting touch may improve both the parental and
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Table 3. Multivariable analysis of relationship between negative immunization experiences and underimmunization
in a study of parents’ experiences at children’s immunization visits, New York City, 2007–2008
AOR (95% CI)
(among those reporting ever having a child underimmunized a)

Experience/characteristic
Negative previous immunization experience (reference: no)
Yes

2.00 (1.12, 3.58)b

Maternal education level (reference: high school)
#High school

1.77 (1.05, 2.98)b

Insurance status (reference: private)
Uninsured
Medicaid/SCHIP

0.45 (0.10, 1.99)
0.81 (0.38, 1.72)

Have WIC (reference: no)
Yes

0.73 (0.37, 1.44)

a
Underimmunized was defined as failure to receive the recommended vaccinations within one month of due date, according to the ageappropriate 4:3:1:3:3:1 series—diphtheria-tetanus-pertussis, diphtheria-tetanus, or diphtheria-tetanus-acellular pertussis vaccine; polio vaccine;
measles-containing vaccine; Haemophilus influenzae type b vaccine; hepatitis B vaccine; and varicella vaccine. Source: Centers for Disease
Control and Prevention (US). Recommended immunization schedule for persons aged 0 through 6 years—United States 2010 [cited 2010 Nov
11]. Available from: URL: http://www.cdc.gov/vaccines/recs/schedules/child-schedule.htm
b

Statistically significant

AOR 5 adjusted odds ratio
CI 5 confidence interval
SCHIP 5 State Children’s Health Insurance Program
WIC 5 Special Supplemental Nutrition Program for Women, Infants, and Children

child experience.19,24 Small gestures such as giving stickers also seemed to improve parental perceptions and
should be considered.
Parents also felt that staff behavior and attitude contributed to their immunization experience; lack of staff
support for the parent or child made the immunization
experience more difficult. This finding is consistent
with a previous study that showed when staff kept a
running commentary for children, during which the
staff remarked on the child being brave and let the
child know how soon they would be finished with the
immunization, these children showed less stress than
children for whom this commentary was not provided.25
Parental concern about staff attitudes encompassed
the entire immunization experience, including interactions with office staff, not just the actual immunization process. Improving general parental satisfaction
with primary care visits may, therefore, have a positive
impact on immunizations, as has been suggested in
previous studies linking parent satisfaction to healthcare utilization, including immunizations.10,26 Satisfaction may have also been affected by waiting time, as
many parents reported frustrations with waiting time.
Previous studies have shown an association between
waiting time and underimmunization.27
Parents’ distress over the immunization process,
and, specifically, perceptions of the lack of support and

understanding they receive from their child’s medical
providers, is related to the underlying nature of the
medical home. Our study documented that families
whose medical home lacked continuity, compassionate,
family-centered, and/or comprehensive care elements
were more likely to have negative immunization experiences. Having a medical home has been recommended
because of its associations with various improved health
outcomes,3,28,29 including immunization coverage.30,31
This study shows how perceived absence of these
medical home elements may influence the immunization process. Of note, the absence of these medical
home elements may act through indirect processes,
coloring how parents experience their child’s visit
rather than being an overt, attributable cause in the
parents’ minds. For example, while parents who had
negative immunization experiences also reported that
the provider did not spend adequate time or explain
things well, these failures of communication were not
common reasons why families gave an immunization
experience a negative rating.
Limitations
This study had several limitations. First, parents were
asked to rate their last two immunization visits retrospectively, and this may have introduced recall bias.
Future studies could ask parents to rate their visit
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immediately after its conclusion. Second, the association between negative experiences and underimmunization is not necessarily causal, as we do not know
the temporal sequencing of these events. Third, the
assessment of the relationship between medical home
components and immunization experiences was limited
by the small sample sizes of parents who did or did
not experience certain elements. For example, one
measure of access is the ability to get needed care
urgently, but many parents never needed to get urgent
care for their child.
Fourth, although we were able to obtain immunization records from the majority of families, immunization records were not available for all families, and
children with unavailable records were more likely
to be African American or have U.S.-born mothers.
We found no significant relationship between race/
ethnicity and/or maternal nativity and either previous
negative experiences or prior immunization status. We
also did not collect income information, due to the
sensitivity of that question, but used insurance status,
maternal education, and receipt of WIC benefits as
indicators of socioeconomic status. Most respondents
were publicly insured and had Medicaid or SCHIP, and,
therefore, would be considered low-income. Finally,
the study population was mostly from minority and
low-income communities; thus, their experiences may
differ from those in other populations. Yet, children’s
reaction to vaccination, poor attitudes of medical and
ancillary staff, and waiting time can be experienced in
a variety of care settings.

tion at the Eastern Society for Pediatric Research annual meeting
held in Philadelphia in March 2009 and at the Pediatric Academic Societies annual meeting held in Baltimore in May 2009.

CONCLUSIONS

13.

In this study, we found that previous negative immunization experiences were associated with underimmunization, suggesting a potential impact on children
returning for immunizations. Strategies to improve
family satisfaction with immunization visits, particularly
around support for the family, attitudes of medical and
ancillary staff, waiting time, and provision of a medical
home, may lead to improved immunization delivery.
The authors thank Holly Groom and Gary Edgar, project officers
from the Centers for Disease Control and Prevention (CDC),
National Center for Immunization and Respiratory Diseases
(NCIRD), for their support; and Benjamin Ortiz, Oscar Peña,
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