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ABSTRACT

Study Objective: Ultrasonography (USG) is vital in prenatal care. The American College of Obstetricians and Gy-
necologists (ACOG) guidelines aim to ensure judicious use of ultrasound in pregnancy to optimize perinatal out-
comes. Previously, patients seen at the Teen and Adolescent Pregnancy (TAP) clinic at a free-standing children’s
hospital were referred to nearby maternal-fetal units for pregnancy dating and Level II ultrasounds. In spring
2021, an institutional Fetal Center (FC) was established, offering in-house maternal fetal medicine services. This
study evaluates how this practice change affected referral patterns and ultrasound utilization.

Methods: A before-after observational study analyzed all patients referred to the TAP clinic between March 31,
2020, to March 31, 2022. Two groups were compared: Group 1 (pre-FC) from April 1, 2020, to March 31, 2021,
and Group 2 (post-FC) from April 1, 2021, to March 31, 2022. Variables assessed included gestational age at
first ultrasound, time from referral to ultrasound, exam reporting time, number of visits to complete anatomy
surveys, gestational age at survey completion, and missed appointments.

Results: Overall, 612 patients were included (447 pre-FC, 165 post-FC). Post-FC patients required significantly
fewer visits to complete anatomy surveys (6.5% vs. 34%, p < 0.001) and completed surveys earlier (20.8 weeks
vs. 22.3 weeks, p < 0.001).

Conclusion: Centralizing ultrasound services via an institutional Fetal Center improved efficiency in providing
prenatal care for adolescent patients, resulting in fewer visits, and earlier completion of anatomy surveys. These
findings highlight the importance of periodically reviewing referral practices to optimize resource utilization
and enhance perinatal outcomes.

Keywords: Pregnancy in Adolescence; Ultrasonography; Prenatal; Health Care Quality; Access; and Evaluation

Abbreviations: USG: Ultrasonography; ACOG: American College of Obstetricians and Gynecologists; TAP: Teen
and Adolescent Pregnancy; FC: Fetal Center; preFC: Pre-Fetal Center; GA: Gestational Age; IQR: Range, and In-
terquartile

Copyright@ : Oluseyi Ogunleye | Biomed ] Sci & Tech Res | BJSTR.MS.ID.009961. 56003



Volume 63- Issue 5

DOI: 10.26717/BJSTR.2025.63.009961

Introduction

The definition of “adequate prenatal care” varies based on na-
tional and international guidelines, encompassing factors such as the
timing and frequency of visits, fetal ultrasound examinations, mater-
nal outcomes, and neonatal health indicators [1]. Ultrasound is an
important tool in prenatal care as it provides information designed
to assist in providing optimal care and improved outcomes for both
mother and fetus. There are guidelines for the timing of ultrasounds
in pregnancy as to provide accurate diagnostic information of fetal
growth and anatomy and create the best managements options for
“monitoring, treatment and, for those who desire it, pregnancy termi-
nation” [2]. Frequency and indications of ultrasound in pregnancy is
determined by maternal and fetal risk factors but the standard clinical
recommendation for a single ultrasound examination is between 18-
22 weeks gestations. A first trimester ultrasound, defined as before 14
weeks gestation, is performed with the indication of unknown/unre-
liable LMP or aneuploidy screening [2,3]. These and other established
standards for accurate pregnancy dating are important as timely ul-
trasounds can be linked to reduction in misdiagnosis such as size/
dates discrepancy, and unwarranted interventions in pregnancy. With
these recommendations in mind, every medical practice providing
obstetric care should have a process in place for obtaining prenatal
ultrasounds for their patients. Beyond clinical guidelines, the delivery
of prenatal care should consider systemic factors that affect access,
especially among vulnerable populations. Socioeconomic disparities
can lead to gaps in healthcare utilization [3-7], with adolescents iden-
tified as particularly at risk for adverse pregnancy outcomes due to
inadequate prenatal care [4,7]. Factors such as pregnancy-induced
hypertension, fetal growth restriction, and low birth weight under-
score the importance of targeted interventions.

The main goal of this study was to evaluate the effectiveness of
a paradigm shift in delivery of ultrasound services, as well as iden-
tify potential opportunities for improvement in ultrasound utiliza-
tion among the select group of patients. The data from this study was
collected from the Teenage and Adolescent pregnancy (TAP) clinic
at a free-standing children’s hospital. Previously, TAP clinic patients
were referred to external facilities for ultrasound examinations in
early pregnancy for pregnancy dating as well as anatomy surveys.
Compliance with keeping these appointments was a challenge for
teen patients. To minimize logistics involved in this phase of care, this
practice was changed with the establishment of an institutional Fetal
Center (FC) in the spring of 2021.We hypothesized that with the new
paradigm, there would be less delays in scheduling and, completion of
anatomy survey [8,9].

Methods
Study Design

As part of a quality initiative study, a pre/post observational study
was conducted on all patients referred to the TAP clinic over a two-
year period. (04/01/2020-03/31/2022) (IRB: STUDY00004709).

Study Groups

The sample was categorized into two groups: The Pre-fetal
center (preFC), group comprised of patients seen in the clinic from
(04/01/2020-03/31/2021), prior to the establishment of in-house
ultrasound referrals. The post-fetal center (postFC)group consisted
of patients seen in the clinic from (04/01/2021-03/31/2022), after
the practice change of in-house prenatal ultrasounds was established.

Data Collection

The following data categories were evaluated for each patient:
gestational age (GA) at first ultrasound appointment, time interval
from ultrasound referral to scheduling of ultrasound appointment,
time interval from ultrasound referral to first ultrasound examina-
tion, time interval between ultrasound examination and the receipt
of ultrasound report by the TAP clinic, number of visits to complete
anatomy survey, GA at completion of anatomy survey, and number of
missed appointments.

Data Analysis

Descriptive statistics were used to summarize the data. Mean,
median, range, and interquartile (IQR) were calculated for continu-
ous variables such as patient age, GA, and time intervals. Categorical
variables such as gravidity/parity, race, ethnicity, number of visits,
number of missed appointments, and follow-up location (in-house
vs. external facility) were presented as frequencies and percentages.
To examine the association between groups (“preFC vs. postFC”) and
other data points, Chi-squared tests were employed for categorical
variables and t-tests were used for continuous variables. To control
for potential confounding factors, multiple linear regression models
were fitted for each continuous outcome of interest and multiple lo-
gistic regression models were utilized for binary response variables.
These regression models allowed for the assessment of the indepen-
dent effects of follow up location (“preFC” v. “postFC”) on the various
outcomes while considering the influence of covariates.

Results

A total of 612 patients were included in this study. Of these, 447
(73%) patients were in the “preFC” group, receiving ultrasounds at ex-
ternal facilities, while 165 (27%) patients were in the “postFC” group,
undergoing ultrasound examination in-house, following the change in
institutional policy. Both groups were well-matched in terms of age,
gravidity/parity, race, ethnicity, and gestational age (GA) at referral
(Table 1). In tests of association, postFC patients were significantly
less likely to require more than 2 visits to complete the anatomy scan
as compared to preFC patients (6.5% vs. 34%; p<0.001) (Table 2).
Additionally, the average gestational age at the time of anatomy scan
was significantly lower for postFC patients compared to preFC (20.8
weeks vs. 22.3 weeks; p < 0.001). Although the number of missed ap-
pointments within the preFC cohort was higher than within the post-
FC group, this finding did not approach statistical significance. After
controlling for potential confounders, regression analysis supported
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the findings from tests of association. We found that the odds of re-  average, 1.7 weeks lower for postFC patients compared to preFC pa-
quiring more than one visit to complete the anatomy scan was 88%  tients (p<0.001). No other significant differences were found between
lower for the postFC group compared to preFC group (p<0.001). Sim-  the postFC and preFC groups for the remaining outcomes assessed.
ilarly, the gestational age at completion of the anatomy scan was, on

Table 1: Patient demographics.

Overall External NCH
p-value
N =612 N =447 N =165
Age (Years) 17.47 (11.00, 22.00) 17.54 (11.00, 22.00) 17.39 (12.00, 22.00) 0.481
Gravida 0.427
1 281 (75%) 155 (73%) 126 (76%)
2 67 (18%) 42 (20%) 25 (15%)
3+ 28 (7.4%) 14 (6.6%) 14 (8.5%)
Para 0.074
0 315 (84%) 177 (84 %) 138 (84 %)
1 46 (12%) 29 (14%) 17 (10%)
2+ 14 (3.7%) 4 (1.9%) 10 (6.1%)
Race 0.311
Black 357 (58%) 267 (60%) 90 (55%)
Other 141 (23%) 96 (21%) 45 (27%)
White 114 (19%) 84 (19%) 30 (18%)
Ethnicity 0.893
American 522 (85%) 381 (85%) 141 (85%)
Hispanic or Latino 23 (3.8%) 16 (3.6%) 7 (4.2%)
other 67 (11%) 50 (11%) 17 (10%)
GA at referral 13 (6, 36) 14 (6, 36) 13 (6, 28) 0.310
Table 2: Comparison of outcome measures, Pre FC Vs Post FC.
Overall External NCH
p-value
N =612 N =447 N =165
GA at first ultrasound 17 (6, 47) 17 (6, 47) 16 (6, 34) 0.278
Time interval between referral and ultrasound exam (days) 15 (1, 87) 15 (1, 87) 16 (1, 44) 0.215
2.76 2.86 2.64
Time interval between ultrasound exam and report (days) 0.554
(0.00, 22.00) (0.00, 21.00) (0.00, 22.00)
Number of visits to complete anatomy scan <0.001
1 246 (80%) 103 (66%) 143 (93%)
2+ 62 (20%) 52 (34%) 10 (6.5%)
21.6 223 20.8
GA at anatomy scan (weeks) <0.001
(17.0, 35.7) (17.1,35.7) (17.0, 34.0)
Number of missed appointments >0.999
0 595 (97%) 435 (97%) 160 (97%)
1+ 17 (2.8%) 12 (2.7%) 5 (3.0%)
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Discussion

Prenatal care, originating in the late 19th century, and often initi-
ated following a positive pregnancy test, was established to identify
and prevent fetal abnormalities (1). Essentially, initial prenatal care
was designed for early and accurate pregnancy dating, complex clini-
cal assessments to identify baseline risks such as exposures to infec-
tions or toxins, mental health issues, barriers to care, early detection
of fetal anomalies and potential maternal-fetal complications (18).
Over time, the objectives of prenatal care shifted towards reducing
both maternal-fetal morbidity and mortality. Today, prenatal care is
one of the most frequently utilized preventive health service in the
United States. Due to many elements of routine prenatal care lacking
rigorous evidence, the effectiveness of prenatal care and best practic-
es remain subjects of considerable debate, which is reflected in the
significant variations in practice observed across different regions
(19). Research efforts in prenatal care are crucial to addressing sev-
eral key areas: the timing and frequency of visits, the components of
medical assessments, the role of ancillary services, and the function-
ality of the prenatal care provider system (1). A nuanced understand-
ing of health provision systems, with a focus on interactions between
patients, providers, and organizations, is essential to optimizing the
quality, accessibility, and efficacy of prenatal care. A critical factor in
assessing the quality and efficacy of prenatal care is the adherence to
guideline-based care, which emphasizes the importance of receiving
the right care at the right time (2).

There are notable variations in the administration of guide-
line-based care across different regions and patient demographics.
These variations highlight the need to design prenatal care systems
that effectively addresses the diverse medical and psychosocial needs
of patients (2). Standardizing care practices informed by established
guidelines have the potential to reduce health disparities and im-
prove overall care quality and efficacy. Addressing barriers to acquir-
ing guideline-based prenatal care is vital to increasing accessibility
and reducing disparities in care utilization and outcomes. Personal
challenges such as financial constraints and lack of transportation are
significant barriers, but systemic issues also play a critical role (3).
Provider shortages, long travel distances, extended wait times, and
brief appointment durations are commonly faced obstacles that must
be addressed at a systems level. Potential solutions to enhance access
and overcome these barriers include better geographic coverage, flex-
ible scheduling, and appointment reminders (3). Tailoring prenatal
care to meet the specific needs of vulnerable demographics, such as
the teenage population-a focus of our study, thereby improving con-
venience and access to care, are essential steps in facilitating better
outcomes for pregnant people and infants. Globally, approximately
11% of births occur among adolescents aged 15 to 19 years old, with
a substantial decrease in this metric having been witnessed over the
past two and a half decades (4). Extensive research has demonstrated
that the benefits of and barriers to prenatal care are not equal across

population subgroups. Adolescent pregnant people are uniquely vul-
nerable to risks including pregnancy-induced hypertension, anemia,
obesity, low birth weight, and perinatal mortality (5).

Adolescents also typically experience higher exposure to poor
nutrition, recreational drugs, tobacco, alcohol, and stress (5). Studies
have demonstrated that teenage pregnant patients are more likely to
smoke, be unemployed, and have higher rates of anemia and chorio-
amnionitis as compared to their adult counterparts (6). The delete-
rious effects of these risk factors are likely exacerbated by biological
immaturity, lifestyle choices, and suboptimal prenatal care. Notably,
adolescents are more likely to initiate prenatal care later in pregnan-
cy compared to older pregnant individuals and are twice as likely to
receive no prenatal care atall (6). Adolescents are particularly vulner-
able to receiving suboptimal prenatal care due, in large part, to a char-
acteristic higher likelihood of delays in initiating care. Recommenda-
tions for the care of pregnant adolescents includes a first trimester
ultrasound, anatomy scan between 16 to 20 weeks, and assessment
for fetal well-being and growth at 32 to 34 weeks (7). However, teens
are among the subgroups most likely to initiate care after the 1st tri-
mester which in turn negatively impacts guideline adherence in this
population (3). A study by Gourevitch et.al. found that patients aged
12 to 24 were least likely to receive timely care with only 83% receiv-
ing anatomy scans at the recommended time compared to 90-92% of
older patients (2).

This trend highlights a significant gap in the provision of guide-
line-based care for younger patients. Ultrasound provides significant
clinical benefit. However, there remains a potential for unrecognized
risk therefore best practices should be in accordance with “as low as
reasonably achievable” (ALARA) principles (7). The potential for ad-
verse biological effects secondary to fetal ultrasound exposure occurs
due to thermal effects and mechanical effects (8). Animal studies per-
formed in fetuses have demonstrated that absorption of ultrasound
beams causes tissue heating of < 1.5° C and, although there is little ev-
idence regarding the clinical significance of this, it is believed that the
potential for harm increases with exposure time (8). Ultrasound also
has the potential for mechanical effects via radiation force, stream-
ing, and cavitation which create the potential for tissue breakdown
(8). The fragile fetal tissue may be particularly vulnerable to these
adverse effects, especially with the use of Doppler due to the higher
intensity of the ultrasound beam (8). Although the adverse effects of
fetal ultrasound have not been completely defined, there have been
reports linking fetal ultrasound exposure to a variety outcome includ-
ing growth restriction, speech delays, dyslexia, and left-handedness
(9). Hence, efficient completion of anatomy scans is not only essential
for the timely detection of fetal anomalies and pregnancy complica-
tions but also to minimize ultrasound exposure as much as possible.

Our study focused on the impact of shifting from external ultra-
sound referrals to in-house examinations at our institutional teenage
and adolescent pregnancy. This change aimed to streamline care co-
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ordination and improve access to timely care for adolescent patients.
Our findings demonstrate that performing ultrasounds in-house re-
sulted in earlier completion of anatomy scans and fewer visits needed
to complete anatomy surveys-thereby minimizing potential for unrec-
ognized risks, compared to “external” referrals. These improvements
are crucial for timely counseling and informed decision-making, par-
ticularly regarding pregnancy termination when medically indicated
or desired by the patient before the age of viability. Limitations of our
study include variability in practices and skill levels across “external”
provider facilities which may confound the number of ultrasounds
needed to achieve a complete anatomy scan. Additionally, limited ac-
cess to external records restricted our ability to fully explore barriers
to timely care access. In conclusion, our findings highlight the im-
portant relationship between healthcare provision systems and the
care that patients receive. By transitioning from external to in-house
ultrasound services, we not only enhanced access to care but also
improved the efficiency and effectiveness of prenatal services. These
outcomes have significant implications for patient counseling, shared
decision-making, and ultimately, the health outcomes of adolescent
pregnant patients.
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