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The number of US family physicians who deliver 
babies continues to decrease.1-3 Factors affecting fam-
ily physicians’ decisions to provide pregnancy care 
include time demands, fear and cost of malpractice 
litigations, preference to locate in non-rural areas, and 
comfort level related to management of delivery room 
emergencies.4-6 Personal satisfaction appears to be the 
main reason motivating family physicians’ choice to 
deliver babies.7,8 The decline in the number of family 
physicians who deliver babies has implications for the 
health of pregnant women and their newborns, espe-
cially for the one in four Americans who reside in rural 
areas, where obstetricians constitute fewer than 1% of 
physicians.7,9,10

The attitudes of medical students toward including 
deliveries in their future practice may form early in 
their medical education.11-13 An early exposure to the 
positive, comprehensive care of a pregnant woman, 

coupled with increased knowledge about pregnancy 
care, could provide medical students with a strong, 
family-centered health care experience. Such positive 
experiences may encourage students to include deliver-
ies in a future family practice.

Curricular innovations such as games, problem-based 
learning cases, and community-based experiences have 
been shown to enhance medical students’ knowledge 
about pregnancy and deliveries.14-17 Although many 
skills necessary for successful family practice can 
be taught in the classroom or small-group settings, 
“They are unlikely to be transformed into long-term 
learning unless they are also modeled and reinforced 
in the setting of clinical medicine.”18 Medical school 
experiences that include interactions with community-
based physicians and exposure to continuity of care 
have been shown to improve the preparation of medi-
cal students for future clerkships and practice in rural 
areas.19-22 The contact of medical students during early 
clinical training to pregnancy care is usually limited 
to portions of prenatal care or parts of the labor and 
delivery process.

This paper describes the Obstetric Longitudinal 
Program (OLP) for first-year medical students at the 
University of Minnesota Medical School Duluth. The 
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goals of the program were to display pregnancy care 
practice management by family physicians and to 
encourage students to include pregnancy care in their 
future practice. 

Setting
Since its establishment in 1972, the University of 

Minnesota Medical School Duluth has emphasized 
family medicine and has sought to lessen gaps in geo-
graphic and specialty distribution of physicians. The 
Duluth campus has designed programs to increase the 
number of well-trained physicians in family medicine 
and primary care practicing in rural and American 
Indian communities. Among University of Minnesota 
Medical School graduates matriculating from the Du-
luth campus, 52.7% of practicing alumni physicians 
are in family medicine, with an additional 15.3% in 
the other primary care specialties. Currently, 40.6% 
of alumni physicians practice in communities of less 
than 20,000, and 61% practice in Minnesota.23 In 
2006, 35.9% of the graduates who matriculated at the 
Duluth campus selected family medicine residencies, 
compared to the national rate of 8.1%.24

Methods
OLP Curriculum

All Duluth campus first-year medical students par-
ticipate in the required longitudinal general family 
medicine preceptorship course. Each medical student 
is matched to a family physician preceptor and attends 
10 sessions in the physician’s office throughout the year. 
The OLP program described here is an additional com-
ponent in this preceptorship course. The OLP evalu-
ation was approved by the University of Minnesota 
Institutional Review Board.

Developed with support from family physician pre-
ceptors, the OLP contains two components. The first 
is the connection among a first-year medical student, 
a family physician preceptor, and a woman receiving 
pregnancy care from the preceptor. The second involves 
small-group sessions on the Duluth campus facilitated 
by the faculty from the Department of Family Medicine 
and Community Health Duluth. The core of the OLP is 
the continuity among the medical student, the family 
physician preceptor, and the pregnant patient. Family 
physicians included in the OLP are also experienced 
educators.

To aid in recruitment of patients, the faculty created 
a patient-oriented brochure about the OLP for distribu-
tion to family physician preceptors who deliver babies. 
All family physician preceptors participating in the 
OLP selected a pregnant woman from their practice 
who was willing to have a medical student involved 
in her care. All patients included in the program gave 
informed consent. 

The OLP students attended seven small-group ses-
sions throughout their first year. The sessions addressed 
topics about pregnancy care (Table 1). Recommended 
readings for each topic were available on the OLP 
Web site. 

Patients were selected with due dates in late spring 
of the students’ first year, with the OLP beginning in 
October. This improved the continuity experience and 
enhanced the students’ knowledge of prenatal care by 
timing the educational sessions prior to the prenatal 
visits. 

Study Sample
The study population consisted of 163 first-year 

medical students enrolled between 2001 and 2003 at the 
Duluth campus of the University of Minnesota Medical 
School (Table 2). Inclusion in the OLP was based on a 
random selection of students from the entire first year 
class in 2001 and a lottery from students interested in 
participating in subsequent years. There were about 30 
students each year from a class of 54–55 students who 
participated in the lottery. 

The number of students participating in the OLP was 
limited by the number of family physician preceptors 
with OB patients in their practice. Since the number 
of students interested in the program but not chosen 
through the lottery in the last 2 years of the program 
was small, the control group consisted of all students 
who did not participate in the program.

Data Sources and Variables
All first-year students responded to questionnaires at 

the beginning (pretest) and at the end (posttest) of the 
academic year. The pretest and posttest questionnaires 
were identical and included an evaluation of knowledge 
about pregnancy care and attitudes toward the inclusion 
of pregnancy care in family medicine practice. In ad-
dition, all OLP participants (students, preceptors, and 
patients) were asked to evaluate the program, providing 
their experiences and comments.

Knowledge of pregnancy-related topics was mea-
sured by a test consisting of 20 multiple-choice ques-
tions.25 The knowledge score was expressed as a percent 
of correct answers. The attitude toward pregnancy care 
was measured in a number of ways. The intent of pursu-
ing family medicine was evaluated by asking, “Do you 
plan to go into family medicine?” The intent to include 
deliveries in a future practice was measured by asking, 
“Do you foresee yourself including obstetrics when 
you practice medicine?” The attitude about the role of 
gender toward inclusion of deliveries in practice was 
measured by asking, “Are female doctors predisposed 
to have obstetrics as a more significant part of their 
practice?” 

All attitude questions were measured on the Likert 
scale from 1 (not likely) to 5 (very likely). Since the 
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Table 1 

Obstetric (OB) Longitudinal Program Curriculum

Small-group Sessions
OB Program Activities With 

Patients and Preceptors

Session 1 (1 hour)—Introduction to OB Prenatal Care

Goals
• To orient the students to the OB Program
• To discuss connection expectations between 
the family physician and OB patient
• To provide an overview of normal OB 
prenatal care

Objectives
• To acquaint the medical students to the OB 
Program Web site
• To discuss the prenatal history and OB office 
notes
• To identify OB terms such as EDD, gravity, 
and parity

Student expected to:
• Keep the lines of communication open with the 
patient
• Be available for office visits, labor, and delivery
• Keep journal of all events
• Log contact information into the computer

Session 2 (1 hour)—First-trimester OB Care

Goals
• To provide an overview of first-trimester 
OB care

Objectives
• To present the initial prenatal exam and 
laboratory testing
• To identify the physical exam findings of 
normal first-trimester pregnancy
• To discuss first-trimester symptoms of 
pregnancy

Student expected to:
• Conduct a prenatal history on their patient during 
the first trimester (at home, office, or school) or as 
soon as the patient is assigned
• Be present at patient’s office visits (at least five 
overall)
• Follow the OB patient with the preceptor through 
to delivery 
• Complete written prenatal history and SOAP notes 
(five overall)

Session 3 (1 hour)—Second-trimester OB Care

Goals
• To provide an overview of second-trimester 
OB care

Objectives
• To identify the normal exam findings and labs 
during the second trimester
• To discuss maternal genetic testing 
• To discuss Rh factor and treatment
• To address potential complications in the 
second trimester

Student expected to:
• Be present at patient’s office visits (at least five 
overall)
• Follow the OB patient with the preceptor through 
to delivery 
• Complete written SOAP notes (five overall)

Session 4 (1 hour)—Third-trimester OB Care

Goals
• To provide an overview of third-trimester 
OB care

Objectives
• To discuss potential complications during 
pregnancy in the third trimester
• To identify measurements of fetal well-being
• To discuss the delivery plan and patient wishes

Student expected to:
• Be present at patient’s office visits (at least five 
overall for prenatal, postpartum, and infant care)
• Follow the OB patient with the preceptor through 
to delivery 
• Complete written SOAP notes (five overall)

Session 5 (1 hour)—Labor and Delivery

Goals
• To provide an overview of normal labor and 
delivery

Objectives
• To discuss the stages of labor
• To identify the presentation of the infant with 
the use of simulation tools
• To practice a “mock delivery” with the use of 
simulation tools
• To present pain management during labor and 
delivery

Student expected to:
• Receive a beeper when a patient is near term to 
attend the delivery
• Keep journal of all events
• Log contact information into the computer
• Complete written L&D Form

Session 6 (1 hour)—Newborn and Postpartum Care

Goals
• To provide an overview of postpartum care
• To provide an overview of newborn care

Objectives
• To discuss postpartum bleeding and postpartum 
depression
• To identify benefits of breast-feeding
• To present the normal newborn exam and 
newborn nursery orders/tests

Student expected to:
• Be present at patient’s office visits (at least five 
overall)
• Follow the OB patient with the preceptor 4–6 
months for postpartum and infant care
• Complete written SOAP notes (five overall)

Session 7 (1 hour)—Infant Care and Postpartum Care

Goals
• To provide an overview of infant care
• To provide a further overview of postpartum 
care

Objectives
• To identify normal infant growth and 
development to age 4 months
• To present immunizations for infants up to age 
4 months
• To discuss feeding for infants up to age 4 
months
• To discuss contraception options

Student expected to:
• Be present at patients’ office visits (at least five 
overall)
• Follow the OB patient with the preceptor 4–6 
months for postpartum and infant care
• Complete written SOAP notes (five overall)

EDD—expected date of delivery, SOAP—subjective, objective, assessment and plan, L&D—labor and delivery
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objective was to identify those students who intended 
to pursue family medicine and include pregnancy care 
as part of their practice, the response categories were 
collapsed (1–3—not likely/neutral) and (4–5—likely/
very likely) for the analysis. In addition to OLP partici-
pation, other explanatory variables were chosen on the 
basis of their potential relevance: gender and an ordinal 
variable reflecting three separate cohorts of first-year 
medical students (1=2001–2002, 2=2002–2003, and 
3=2003–2004). 

Statistical Analysis
A univariate analysis of variance (ANOVA) was 

used to examine the effect of explanatory variables 
on knowledge scores, while a chi-square test was per-

formed to examine the effect of explanatory variables 
on attitude outcomes. The effects of OLP participation 
on knowledge and attitude responses were examined 
using general linear models adjusted for pretest re-
sponse, gender, and cohort. Any inequity resulting 
from the choice of the control group was adjusted by 
including pretest scores in the models. Analyses were 
performed using SPSS for Windows (version 12.0, 
SPSS Inc, Chicago). 

Results
Subjects

Data for both pretest and posttest evaluations were 
available for 149 students (96% of OLP participants 
and 89% of controls). The OLP group had a higher 
proportion of female students compared to controls 
(54% versus 38%, Table 2).

Pretest Evaluation
There was no effect of program inclusion or gender 

on knowledge at pretest. However, students in cohort 3 
had higher pretest scores compared to the other cohorts 
(Table 3). Analyses of the relationships between the 
attitude outcome variables and explanatory variables 
at pretest are given in Table 4. There were no differ-
ences between OLP and control groups in inclusion 
of obstetrics and possible role of gender. However, a 
higher proportion of OLP students expressed likelihood 
to pursue family medicine. There were no differences 
between female and male students in attitude questions, 
or cohort effect on intention to pursue family medicine 
and on the role of gender. A lower proportion of students 
in cohort 3 expressed likelihood of inclusion of preg-

nancy care in the future practice.

Effect of OB Program Participation
After adjustment for pretest scores, 

gender, and cohort, OLP participants 
had higher knowledge scores at post-
test compared to controls (Table 3). 
The number of students who were 
likely to pursue family medicine in 
the future, however, decreased in 
both groups, but there was no effect 
of OLP participation on this outcome 
in multivariate analysis (Table 4). The 
number of students who were likely 
to include pregnancy care in a future 
practice increased in the OLP group 
and decreased in the control group. 
After adjustment for baseline response, 
OLP students were more likely to ex-
press intention to include pregnancy 
care in their practice compared to con-
trols (Table 4). The number of students 
who thought that female physicians 

Table 2

Study Population and Selection Method 
for Inclusion in the OB Program by Year

Academic 
Year

Selection 
Method

OB Program Control

# (# Female) # (# Female)

2001–2002 Random 18 (9) 36 (10)

2002–2003 Lottery 19 (14) 35 (16)

2003–2004 Lottery 20 (8) 35 (14)

Total 57 (31) 106 (40)

Complete data 55 (29) 94 (38)

Table 3

Medical Students’ Knowledge About Obstetrics: 
Univariate and Multivariate Analyses

Pretest Posttest Multivariate Analysis

Unadjusted 
Score P Value

Unadjusted 
Score P Value

Adjusted 
Score* P Value

Group

OB Program 44.7 .544 56.5 .001 56.4 .003

Control 43.4 49.9 50.3

Gender

Female 45.4 .172 54.1 .115 54.4 .257

Male 42.7 50.9 52.2

Cohort

2001–2002 41.4 .003 52.4 .527 53.9 .727

2002–2003 41.6 51.0 52.2

2003–2004 48.6 53.7 53.8

* From general linear model with posttest knowledge score as the dependent variable and Obstetric 
Longitudinal Program participation, gender, cohort and baseline score as covariates
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were more likely to include deliveries in their practice 
increased in both groups. There was no effect of OLP 
participation on this outcome in multivariate analysis 
(Table 4).

Effect of Gender
At posttest, there was no effect of gender on inten-

tion to pursue family medicine. However, the number 
of female students who expressed intention to include 
deliveries in the future practice increased, while the 

number of male students expressing this intention 
decreased. An independent effect of gender was also 
observed in the multivariate analysis; female students 
were more likely than male students to express intention 
to include deliveries in their future practice (Table 4). 
Similar results were observed for the question on the 
role of gender in inclusion of pregnancy care in family 
medicine (Table 4). In multivariate analysis, female 
students were more likely than male students to feel that 
gender affected the inclusion of deliveries (Table 4).

Table 4

Effects of Covariates on Medical Students’ Attitudes: Univariate and Multivariate Analyses

Pretest Posttest Multivariate Analysis

Percent* P Value Percent* P Value Adjusted Percent† P Value

Likely to pursue family medicine

Group

OB Program 89.1 .044 69.1 .570 66.0 .796

Control 75.5 64.5 68.0

Gender

Female 80.6 .987 71.6 .204 72.5 .148

Male 80.5 61.7 61.5

Cohort

2001–2002 88.6 .053 76.7 .187 74.6 .374

2002–2003 70.4 59.3 62.1

2003–2004 84.3 64.7 64.2

Likely to include obstetrics

Group

OB Program 74.5 .273 81.8 .001 80.0 .003

Control 66.0 54.8 58.9

Gender

Female 73.1 .339 82.1 <.001 83.1 <.001

Male 65.9 50.6 55.8

Cohort

2001–2002 79.5 .021 76.7 .052 79.2 .141

2002–2003 74.1 66.7 66.7

2003–2004 54.9 52.9 6.24

Role of gender in OB practice

Group

OB Program 43.6 .759 47.3 .140 47.0 .051

Control 46.2 59.8 62.9

Gender

Female 46.3 .824 65.7 .018 66.6 .004

Male 44.4 46.3 43.3

Cohort

2001–2002 56.8 .118 60.5 .063 58.8 .042

2002–2003 35.8 42.6 41.5

2003–2004 45.1 64.0 64.6

* Percent of “likely/very likely” responses 
† From general linear model with posttest outcome measure as the dependent variable and OB Program participation, gender, cohort, and baseline response 
as covariates
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Evaluation of the OB Program by Participants
Students’ evaluations of OLP have been positive. 

According to the majority of students, the OLP helped 
them learn about pregnancy care and relate to care and 
concerns of a pregnant woman. Students’ comments 
included statements such as “It was a great intro to the 
world of obstetrics,” “It was an amazing and fulfilling 
experience,” “It solidified my interest in obstetrics,” 
“I learned a great deal about the care an OB patient 
required from my preceptor, and I learned the thoughts, 
concerns, emotions of pregnancy from my OB patient.” 
Comments from family physicians included “Keep do-
ing the program” and “It shows the medical students 
the family practice way of obstetrics care.” Patients’ 
comments included “I would gladly do it again,” and 
“Great program.”

Discussion
For most medical students entering family medicine, 

the longitudinal experience with pregnancy care does 
not occur until residency training. The OLP provided 
such an experience for first-year medical students. The 
OLP established a learning relationship with family 
physician preceptors and OB patients, providing a 
family-centered health experience. Through this longi-
tudinal interaction both in the classroom and a clinical 
setting, the students gained knowledge about manage-
ment of pregnancy. The students were positive about 
maintaining the connection with their pregnant patients 
throughout the first year of medical school.

The intent toward including pregnancy in their future 
practice increased among OLP participants, but we do 
not know if this intention will translate into a deci-
sion to actively include pregnancy care in their future 
practice. Students who participated in the program 
are still in residencies, so it is difficult at this time to 
establish the long-term effect of the OLP on future 
practice patterns. 

Similar to other studies,12,26,27 female students were 
more likely to express intention to include deliveries in 
their future practice. Moreover, students in our study 
also thought that female physicians were more predis-
posed to provide pregnancy care in a future practice. 
Medical student gender in career decision is clearly 
important. Therefore, understanding specific gender 
factors that influence the decision to include pregnancy 
care in future practice may help medical educators to 
influence career choice decisions in both male and 
female students.27,28

The intention to pursue family medicine in the future 
decreased in all students by the end of the first year, 
regardless of the program participation. Although the 
Duluth campus admission policies are focused on se-
lecting individuals most likely to have an interest in the 
practice of family medicine, students, once admitted, 
may change their intentions and interest. The number of 

students choosing residencies in obstetrics-gynecology 
from the Duluth campus matriculates has not changed 
since introduction of the OLP.

The most difficult part of OLP curricular organiza-
tion was patient recruitment. Similar to trends reported 
in the literature,1-3 over the course of the program we 
noticed a decrease in the number of family physician 
preceptors who were including deliveries in their prac-
tice. This created a challenge for matching medical 
students to family physician preceptors and decreased 
the number of students who could participate in the 
program.

Limitations
This study has several limitations. Changes in the 

student recruitment strategy between the first cohort 
and subsequent cohorts (random versus lottery) and a 
greater proportion of female students through self-
selection may have caused a selection bias. Inclusion 
of baseline outcomes, gender, and cohort in the models 
helped to statistically adjust the study outcomes for pos-
sible differences in the comparison groups. However, 
these statistical adjustments do not entirely eliminate 
the bias. Since all medical students were involved with 
family physician preceptors, the enthusiasm of the fam-
ily physician preceptors and the inclusion of deliveries 
in their practice may have also confounded our results. 
Students who did not participate in the OLP may also 
have gained some knowledge about pregnancy care 
through the interactions with their family physician pre-
ceptors. However, such experiences were episodic.

Conclusions
The OLP provides a supportive atmosphere for stu-

dents during the first year of their medical education, 
with a focus on continuity of pregnancy care. OLP 
participants demonstrated increased knowledge and 
reported a higher likelihood of including pregnancy 
care in their future practice compared to the control 
group. Further studies are needed to determine if the 
OLP experience is associated with an increase in inclu-
sion and retention of pregnancy care in future family 
medicine practices.
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