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Abstract
Introduction: Adequate maternal nutrition before pregnancy is important to reduce the risk of poor birth
outcomes. However, patients report suboptimal intake of multivitamins with folic acid (MVIs).
Methods: We conducted a quality improvement study to identify predictors of insuYcient multivitamin use in
women of childbearing age at Zve University of Pittsburgh Medical Center (UPMC) family health centers that
implemented the IMPLICIT interconception care (ICC) model of maternal health screenings during well-child
visits (WCVs). We derived this analysis from a retrospective chart review of patient-reported demographic
information and physician documented maternal behaviors of 758 women who accompanied their children to
2,706 total well-child visits. InsuYcient multivitamin use was deZned as having one or more visits where the
mother reported that she was not taking multivitamins.
Results: InsuYcient multivitamin use at these health centers was associated with younger age (OR 0.96, 95%
CI 0.92, 0.98), less than high school education (OR 3.3, 95% CI 1.56-6.80), public insurance (OR 1.56, 95% CI
1.05-2.34), and increased number of well-child visits attended (OR 1.46, 95% CI 1.31-1.61).
Conclusion: Among women who received screening, younger, low-income, and less educated women are likely
to beneZt from targeted interventions to improve multivitamin use during the interconception period. Findings
also suggest that WCVs are a viable access point to assess and address multivitamin use and other desired
maternal health behaviors.

Introduction
Optimal maternal health and nutrition before pregnancy is important to reduce the risk of poor birth outcomes.1,2
However, 45% of pregnancies in the United States are unintended and therefore women receive no preconception
care.3 The interval between pregnancies (the interconception period), can serve as a critical time for women to
rebuild nutrient resources.
The University of Pittsburgh Medical Center (UPMC) family health centers (FHCs) are members of the IMPLICIT
Network, and implemented an interconception care (ICC) model that delivers maternal screenings during well-child
visits (WCVs).4 Women regularly attend WCVs with their children and are receptive to inquiry from their child’s health
care provider.5,6 Clinicians can use this opportunity to address interconception health risks such as lack of
multivitamin with folic acid (MVIs) use.7
Regular use of MVIs can potentially reduce the risk of congenital anomalies, increase fetal growth, and beneZt infant
birth weight.1, 8-11 Despite the possible beneZts of MVIs, prevalence of consistent preconception use in US women is
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low and variable. The Pregnancy Risk Assessment Monitoring System estimated national prevalence of
preconception multivitamin use was 33.6% among women aged 18 to 44 years with a recent live birth, and the rate
was lowest in younger, Hispanic, non-Hispanic black, and uninsured women.12-13 Our study detected predictors of
insuYcient multivitamin use in women by examining their demographics, characteristics, and behaviors in order to
enable providers to identify those at high risk.

Methods
This study is a retrospective chart review of patient-reported demographic information and clinician-documented
maternal behavior, collected as part of IMPLICIT ICC screening from Zve UPMC FHCs distributed across the
metropolitan neighborhoods of Pittsburgh, Pennsylvania. These FHCs are staffed by an interdisciplinary team of
physicians and staff who assist in screenings. The UPMC Quality Review Committee (QRC) granted this project
exempt status.
Children attend WCVs at developmental milestones, speciZcally 1, 2, 4, 6, 9, 12, 15, 18, and 24 months, during the
Zrst 2 years of life. Standardized maternal demographic surveys were collected one time. At every WCV that mother
was present, health care providers attempted to inquire about current multivitamin use, along with other target risk
factors, and documented maternal responses until 26 months of age.
Information about related maternal characteristics including parity, methods of contraception chosen, documented
maternal intention and initiation of contraceptive methods and comorbid diagnoses (history of neural tube defects,
depression, obesity, seizure disorder, diabetes mellitus type I and II, eating disorders, anxiety disorder) was gathered
through chart review. The list of comorbidities included diagnoses already associated with decreased multivitamin
intake and conditions or medications that may decrease folate levels.14
We used only the Zrst WCV for each mother and baby dyad in statistical analysis to ensure the most complete data
set. We considered speciZc baseline characteristics and behavior risks independent variables. InsuYcient MVI use,
deZned as “having one or more WCVs with maternal report of no multivitamin use,” was the primary outcome
variable. SuYcient MVI use was deZned as “having all WCVs with maternal report of current multivitamin use.” We
used multiple logistic regression methods to examine the relationships between the independent variables and
insuYcient multivitamin use.
We tabulated frequencies of insuYcient and suYcient MVI use for each characteristic or behavior; we used odds
ratios and their 95% conZdence intervals to compare risk of insuYcient vitamin usage to the independent
characteristics. We used likelihood ratio 𝜒2 to obtain the P values with statistical signiZcance accepted at P<.05
level, and we adjusted all analyses for the total number of WCV visits.

Results
Between February 2012 and January 2015, 905 women had a total of 2,706 WCVs at the health centers; 147 women
did not report information about multivitamin intake at any WCVs and were excluded from analyses. Of the
remaining women, 65% had insuYcient MVI use as deZned by the study. We calculated the percentages of women
with insuYcient/suYcient MVI use for each characteristic or behavior and their risk of insuYcient use (Table 1).
WCV totals for each woman ranged from one to 11 visits. A large number (93%) of these women had Zve or fewer
screenings.

Discussion
We analyzed data from 758 women followed over 26 months at UPMC FHCs to identify characteristics and
behaviors of insuYcient MVI use. Women who receive ICC screenings have a slightly higher rate of multivitamin use
between pregnancies than the national average, and insuYcient use is associated with similar demographics as
prior studies.
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The strongest association with insuYcient multivitamin use is in patients with less than high school education.
When combined with education level, younger age (less than age 25 years) may represent a key target group. These
two factors are especially important since younger women (age 18-24 years) have high rates of unintended
pregnancy but are least knowledgeable (6%) of all age groups about the beneZts of folic acid.15 Women who qualify
for public insurance are also an important target group as a large part of the FHCs population.
InsuYcient multivitamin use is associated with more WCVs, due to the strict deZnition of insuYcient use in this
study. Women who attended more WCVs may report no MVIs use at least one time, thus become coded as
“insuYcient,” consistent with the clinical observation that patient behaviors change over time. Since 33% of women
reported learning about MVIs from their providers, every opportunity to educate and encourage continued use is
critical.15
No difference in MVIs use was noted between women with no contraception use versus women with any form of
contraception. Since most women stop taking folic acid because they did not intend on becoming pregnant again,
lack of MVI use among nonusers of contraception is concerning and deserves attention by clinicians.3, 16
Limitations of this study include incomplete demographic information, inability to access information from medical
records, and inconsistencies in performing and documenting ICC screening results. A limitation of the analysis is
the possible changes over time in maternal characteristics that were only assessed at the Zrst WCV. For example,
over the same visits that a mother reports not using multivitamins, she may also have changed her choice of
contraception.
In conclusion, WCVs are an excellent opportunity to encourage multivitamin use and other healthy behaviors before
pregnancy. Younger, less educated and women on public insurance are likely to beneZt from targeted interventions
to improve multivitamin use during the interconception period.

Tables and Figures
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