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Improving prenatal healthcare has been a key tar-
get of healthcare professionals for many decades.
Most managed care organizations have developed

pregnancy programs designed to educate all pregnant
members and to identify high-risk patients for more
intensive case management interventions.1-4 The
primary goals of these programs are to provide
education and counseling to high-risk members
regarding modifiable risk factors and to educate
all pregnant members about the signs and symptoms
of preterm labor to enable earlier intervention.5,6

Members identified as high risk usually receive more
frequent contact.

The risk assessment methodology applied most
extensively in reported programs is based on a risk
scoring system devised by Papiernick and modified
by Creasy in the early 1980s.7-9 The primary goal
of these programs generally has been to prevent
preterm delivery or prolong the pregnancy by ear-
lier recognition of preterm labor and the need for
intervention. These risk scoring systems have
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been used with varying degrees of success to identify
women who will deliver preterm. Despite the pro-
motion of a number of approaches to prevention,
none has emerged as clearly effective in preventing
preterm labor.6,10-13

Preterm birth education programs are generally
considered inexpensive and low risk to the mem-
ber.11 Due to the very high cost of any increase in
morbidity or mortality of the mother or newborn
associated with preterm birth, any reproducible
effect, no matter how small, would likely be cost
beneficial. The difficulty encountered in currently
reported studies is that the sample size utilized does
not have adequate power to detect small differ-
ences.11 Individual managed care companies that
want to evaluate the effectiveness of an intervention
may be similarly limited by populations with a low
incidence of preterm delivery in addition to small
sample sizes. As an example, 1995 data from 11
health plans affiliated with UnitedHealth Group
showed an overall combined prematurity and low-
birth-weight rate of 3.9% (range = 2.7% to 6.5%). 

Educational programs may be a promising strate-
gy with measurable outcomes if the sample size is
large enough and if the focus is on modifiable behav-
iors. It has been established that certain maternal
behaviors have been linked to higher rates of
preterm delivery and adverse newborn outcomes.
Clearly, maternal smoking and cocaine use have
been linked with preterm delivery, as well as failing
to seek prenatal care, regardless of socioeconomic
background.14,15 Maternal alcohol consumption also
leads to significant permanent adverse effects in the
newborn, and nutrition during pregnancy has an
impact on both mother and baby.16-18

Although behavioral and lifestyle modification
may be generally difficult to achieve, several stud-
ies indicate that during pregnancy the mother is
more likely to make these changes.19-23 Modifiable
maternal behaviors include smoking, alcohol and
drug use, and nutrition—all of which have been
shown to be affected positively by programs of iden-
tification, education, and intervention. In addition,
these types of programs typically have been shown to
be well accepted by women participating in them.11,24

The UnitedHealth Group Healthy Pregnancy
Program (HPP) was initiated across all affiliated for-
mer MetraHealth managed care and indemnity plans
on January 1, 1996. This voluntary program was
designed to reduce the incidence of low-birth-weight
infants and the number of neonatal intensive care
unit days by improving prenatal education, promot-
ing safe health behaviors, and enhancing the man-

agement of maternity care, especially for women
identified as high risk for preterm labor and delivery.
During 1997, the HPP enrolled and sent educational
booklets and questionnaire surveys to 53,358 preg-
nant women throughout most of the UnitedHealth
Group system. These women were enrolled through
a total of more than 30 health plan sites and 7
indemnity/preferred provider organization care
management sites. A total of 15,235 women (29%)
participated by completing at least 1 high-risk ques-
tionnaire survey, either over the telephone or by
mailing it in. Of these, about 21% were classified as
high risk for preterm labor and delivery.

The intervention included providing to all newly
pregnant women a risk assessment survey, tele-
phone access to an obstetric nurse specialist, and
written educational materials, including a booklet
and a refrigerator magnet with the warning signs of
early labor. The risk assessment survey was given to
classify women as low or high risk for preterm or
low-birth-weight delivery. High-risk women were
identified by risk factors such as previous low-birth-
weight or preterm deliveries, smoking, substance
abuse, hypertension, and diabetes. High-risk women
were to get more intensive individual care manage-
ment by receiving telephone calls from the obstetric
nurse (outbound calls) once a month versus once a
trimester for low-risk women. All women could initi-
ate calls to the obstetric nurse (inbound calls) when
they felt the need. The 44-page booklet contained
information such as choosing a provider (physician
or midwife), protecting the baby (substance abuse),
maintaining general health (diet, exercise), aspects
of prenatal care including initial and follow-up
examinations, genetic counseling, prenatal testing,
possible problems and discomforts during pregnan-
cy and delivery, and taking care of the newborn and
oneself after delivery. The purpose of this study was
to evaluate satisfaction with the program and
changes in self-reported health behaviors as a result
of participation in the HPP.

. . .  METHODS . . .

Population
The HPP was evaluated through telephone inter-

views with participants at 3 of the largest commer-
cially insured former MetraHealth managed care
health plan sites, 1 each in the midwest, the south-
west, and the west. The objective of the telephone
survey was to determine how successful this pro-
gram would be if adopted in other locations and to
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obtain suggestions for program improvements.
Eligible women were those who delivered a viable
infant during a 1-year time period from April 1,
1997, through March 31, 1998, who completed at
least 1 risk assessment survey, who had a working
telephone number, and who were able to communi-
cate by telephone for completion of an interview. Of
the 1353 women who delivered during this time
period, 1155 were eligible to participate. Since vir-
tually all women who could be identified as being
pregnant and could be contacted were participants,
we were not able to study a comparison group.

Sample Size
The sample size was estimated based on a margin

of error of 4% at the 95% confidence interval. It was
calculated from the projected number of deliveries
per year at each of the 3 sites using the actual num-
ber of deliveries in December 1996. Each site con-
tributed equally in proportion to the total sample: no
additional weighting was applied. Given these
assumptions, the total number of completed inter-
views required was estimated to be 666 for a 4% mar-
gin of error. The sampling error was estimated to
range from 6% to 8.5% at each of the 3 sites inde-
pendently. Of the 684 women who completed the
survey, 267 (39%) were from the midwest, 268 from
the southwest (39%), and 149 (22%) from the west.
The overall response rate was 59%.

Telephone Survey
The satisfaction survey questionnaire was developed

by the Center for Health Care Policy and Evaluation in
consultation with others at UnitedHealth Group in
HealthCare Services, Optum®, and the Survey
Research Group of Ingenix. The survey instrument
consisted of a total of 19 questions. Eleven questions
referred to participation in and satisfaction with
each component of the program and requested spe-
cific recommendations for change(s). Eight ques-
tions were asked to get information about the moth-
er and the pregnancy (eg, age, trimester of HPP
entry, first child, birth weight). A committee of
physicians (authors MMH and RGH) and researchers
(authors CRD and MJH) developed the questions
with the goal of producing a practical instrument
with face validity to obtain feedback from partici-
pants for future program modifications. The final
draft of the questionnaire was pretested with 10 HPP
participants, and wording changes were made. The
telephone interviews were conducted by indepen-
dent contractors experienced in conducting
healthcare-related telephone interviews who were

sensitive to the nature of the study and the need for
confidentiality. The telephone interview took about
5 to 7 minutes to complete. 

Each month from April 1997 through March
1998, about 90 or more eligible women were identi-
fied for the evaluation study. In order to interview
the mothers within a window of 6 to 8 weeks after
delivery, the monthly lists were stratified by site and
included women who had delivered the previous
month. Random samples were selected from each of
the 3 lists to meet the estimated required sample
number from each site. About 1 week before the
interview telephone call, a prenotification letter was
mailed to potential respondents indicating that they
would be called to evaluate the HPP. We attempted to
exclude mothers who had a stillbirth or other unfor-
tunate outcome, such as an infant with a birth mal-
formation (estimated to be fewer than 5% of all
deliveries), in order to not cause further upset to
these mothers.

Women were asked to rate the helpfulness of the
booklet, satisfaction with the telephone contact(s),
and satisfaction with the HPP overall, including
whether or not they would recommend the program
to family and friends. In addition, women were
asked to self-report whether or not they had
improved their health behaviors (cigarette use, alco-
hol use, diet, stress), as applicable, because of their
participation in the HPP.

Analysis
The results for each question were summarized

with frequencies and percentages. The chi-square
test was used to compare differences in proportions
for statistical significance. Logistic regression was
used to identify the most important predictors of
satisfaction and reported behavior changes in mul-
tivariate analyses. Appropriate predictors (including
age group, trimester of entry, number of telephone
contacts, read booklet, first child, and high-risk
pregnancy) were considered important for develop-
ing program improvement activities. A review of the
comments, as a qualitative summary of both posi-
tive and negative comments, is included in the
Results section.

. . .  RESULTS . . .

Overall Characteristics
All mothers reported having live-born births,

except for 1 mother who reported a stillbirth and 2
mothers who did not answer this question. There
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were a total of 19 multiple births (17 sets of twins
and 2 sets of triplets). Table 1 shows the character-
istics of the mothers participating in the survey. For
all 684 mothers, the mean age at delivery was 30.5
years (standard deviation [SD] = 5.1 years; range =
14-46 years). One mother was 14 years of age, 13
were between 15 and 19 years, and 17 were more
than 39 years old. We did not collect information on
race or ethnicity. This was the first child for 46% of
the mothers. Of 670 mothers responding to the
question, 23% reported being told that they had a
“high-risk” pregnancy according to the HPP risk
assessment survey.

The distribution of birth weights is shown in
Table 1. For the 663 singleton newborns for whom
birth weight was obtained (multiple births were
excluded), the mean birth weight was 3486 grams
(SD = 506 grams) or about 7.7 pounds. Twenty-two
newborns weighed less than 2500 grams for a low-
birth-weight rate of 3.3%. Compared with the 1993
national low-birth-weight rate of 7.2%,25 the differ-
ence was statistically significant (P < .01). Two new-
borns weighed less than 1500 grams, and 9 weighed

more than 4500 grams. Of all 684 mothers, 629
reported that this was a full-term pregnancy of at
least 37 weeks, for a preterm birth rate of 8.0%.
Compared with the 1993 national rate of 10.9%,25

this difference was also statistically significant (P =
.02). Since this population includes commercially
insured members only, it would be expected that the
low-birth-weight and preterm birth rates would be
lower than the national average. Ninety-one percent
of the newborns, excluding the multiple births, were
discharged from the hospital at the same time as
their mothers.

Of the 602 (88%) mothers responding to the ques-
tion of when they were first contacted by the HPP, 8
mothers reported not being contacted at all (Table
2). It also can be speculated that at least some of the
82 women who did not respond to this question may
not have been contacted. Overall, the majority of
the responders (57%) reported being first contacted
during the first trimester of pregnancy, while 33%
were first contacted in the second trimester, and the
remainder were first contacted in the third
trimester.

Satisfaction with Program
Components

Satisfaction with the Booklet. Of
all 684 respondents, 553 (81%)
reported that they had read the
booklet (Table 2). Those who read
the booklet were more likely to be
first-time mothers (P < .01), to
have entered the program earlier in
pregnancy (P = .015), and to have
improved their diet during this preg-
nancy (P < .01).

Of the 552 mothers responding to
the question about helpfulness of
the booklet, 510 (92%) found the
booklet very (39%) or somewhat
(53%) helpful (versus 8% reporting
that it was not helpful or was use-
less). Mothers who found the
booklet most helpful were those
who were having their first child
(P < .01), those who were younger
(P = .02), those who initiated calls (P
= .03), those who entered the HPP
early in their pregnancy (P = .04),
and those who reported changing
some of their health behaviors.
Changed health behaviors included
improving diet (P < .01), reducing
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Table 1. Characteristics Self-Reported by the Survey Mothers 

HPP = Healthy Pregnancy Program.

Characteristic (Total No. of Respondents) No. (%)

Mother’s age at delivery in years (n = 684)
<20 14 (2.0)
20—24 63 (9.2)
25—29 216 (31.6)
30—34 228 (33.3)
35+ 163 (23.8)

First child (n = 683) 311 (45.5)

Multiple gestation (n = 682)
Twins 17 (2.5)
Triplets 2 (0.3)

Identified by the HPP as having a high-risk pregnancy (n = 670) 155 (23.1)

Full-term pregnancy, at least 37 weeks (n = 684) 629 (92.0)

Infant home from hospital with mother, excluding 
multiple births (n = 663) 602 (90.8)

Weight of infant at birth in grams, excluding 
multiple births (n = 663)

<1500 2 (0.3)
1500-2499 20 (3.0)
2500-4499 632 (95.3)
4500+ 9 (1.4)



stress (P < .01), and quitting or decreasing alcoshol
use (P = .05). These findings suggest that the program
was most useful for those mothers who were recep-
tive to such an intervention. The results of multiple
logistic regression (data not shown) showed that the
best predictor of whether the booklet was helpful
or not was entry into the HPP program earlier in
the pregnancy (P = .01).

Satisfaction with Telephone Contact. Table 2
shows that of the 683 mothers responding to the
question of how many times during pregnancy
they had telephone contact with the HPP or
nurse, 82% reported having at least 1 telephone
contact (94% in the midwest, 76% in the south-
west, and 74% in the west; P < .01). Of those who
had telephone contact, 137 (20%) reported 4 or
more contacts (29% in the midwest, 11% in the
southwest, and 21% in the west; P < .01). This sug-
gests that the program was not uniformly imple-
mented across health plans and that telephone
contact was most complete and most intense in the
midwest health plan. Women were more likely to
have had at least 1 telephone contact (P < .01) and
to have had more telephone contacts (P < .01) if
they entered the program earlier in their pregnancy.
Women who had 4 or more contacts were more like-
ly to have initiated calls to the HPP (P < .01).

Although most mothers (62%) did not initiate
telephone calls to the HPP, 33% initiated from 1 to
3 calls, and 5% initiated 4 or more calls. Mothers
were more likely to initiate more calls if it was
their first child (P = .05) or if they reported hav-
ing reduced their stress (P < .01). Of 204 mothers
initiating telephone contacts, 87% did so during
daytime hours (5 AM to 8 PM).

Satisfaction (versus dissatisfaction) with the
telephone contact was reported by 96% of 550
respondents. Overall, 78% reported that they were
completely or very satisfied (versus somewhat sat-
isfied or dissatisfied), and these percentages dif-
fered by health plan (80% in the midwest, 72% in
the southwest, and 85% in the west; P = .03).
Women were more likely to have a higher level of
satisfaction (completely or very satisfied versus
somewhat satisfied) if they had more than 3 tele-
phone contacts with the HPP (P < .01) or if they
initiated more telephone calls (P < .01) (Figure 1).

Health Behavior Changes
At least half of the women in each of the 4

behavior categories reported changing their
behavior because of their participation in the
HPP (Table 2, Figure 2). Sixty-eight (10%) moth-

ers reported that they smoked, and 62% of those
reported that the HPP helped them quit or decrease
smoking. One hundred twenty-three (18%) mothers
reported using alcohol, and 72% of those reported
that the HPP helped them quit or decrease the use of
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Table 2. The Number and Percentage of Respondents by
Survey Item

HPP = Healthy Pregnancy Program.

Survey Item (Total No. of Respondents) No. (%)

First contact with the HPP (n = 602)
First trimester 345 (57.3)
Second trimester 197 (32.7)
Third trimester 52 (8.6)
Never 8 (1.3)

Read HPP booklet (n = 684) 553 (80.8)

Booklet helpful (n = 552)
Very 216 (39.1)
Somewhat 294 (53.3)
Not very 40 (7.2)
Useless 2 (0.4)

No. of HPP telephone contacts (n = 683)
None 120 (17.6)
1-3 426 (62.4)
4-6 111 (16.3)
>6 26 (3.8)

Mother-initiated telephone calls (n = 540)
None 336 (62.2)
1-3 177 (32.8)
4-6 19 (3.5)
>6 8 (1.5)

Satisfaction with telephone contact (n = 550)
Completely satisfied 218 (39.6)
Very satisfied 212 (38.5)
Somewhat satisfied 96 (17.5)
Somewhat dissatisfied 20 (3.6)
Very or completely dissatisfied 4 (0.7)

Overall satisfaction with the HPP (n = 637)
Completely satisfied 227 (35.6)
Very satisfied 260 (40.8)
Somewhat satisfied 127 (19.9)
Somewhat dissatisfied 21 (3.3)
Very or completely dissatisfied 2 (0.3)

Decreased or quit smoking (n = 68) 42 (61.8)

Decreased or quit alcohol use (n = 123) 89 (72.4)

Improved diet (n = 536) 394 (73.5)

Reduced stress level (n = 459) 227 (49.5)



alcohol. Of 536 mothers responding, 74% reported
that the HPP helped them improve their diet.
Finally, of 459 mothers responding, 50% (227)
reported that the HPP helped them reduce the
stress in their life. There were no statistically sig-
nificant differences found across health plans for
any of the behavior changes.

Women younger than 30 years of age versus 30
years or older were more likely to report improved
behaviors with respect to alcohol use (P < .01) and

cigarette use (P < .06). The results of multiple logis-
tic regression identified the best predictors for
behavioral changes (Table 3). Women were more
likely to quit or decrease alcohol use if they were
younger than 30 years or if they reported being told
they had a high-risk pregnancy. Women were more
likely to improve their diet if they read the booklet
or if this was their first child. Women were more
likely to decrease their level of stress if they report-
ed being told they had a high-risk pregnancy or if
this was their first child.

If mothers improved their behavior in 1 area,
they improved in at least 1 other area as well (chi
square for any combination, P < .01). Comments
referred to attention to healthy eating (fresh fruit,
vitamins), increased intake of water and fluids, more
exercise, and more rest. Many women commented
that the availability of a telephone contact provided
a source of emotional support and helped enable a
more relaxed pregnancy. However, a number of
women commented that they had not made any
behavioral changes as a result of participating in the
program.

Of 585 mothers responding, 496 (85%) reported
that they felt confident about being able to recog-
nize warning signs of early labor because of their
participation in the HPP (data not shown). There
were no statistically significant differences across
the 3 health plans.

Overall Program Satisfaction
Satisfaction (versus dissatisfaction)

with the HPP overall was reported by 96%
(614 of 637) of mothers (Table 2). The
results of multiple logistic regression (data
not shown) showed that satisfaction ver-
sus dissatisfaction overall was more likely
for mothers who had more telephone con-
tacts (P < .01) or who entered the program
earlier in their pregnancy (P < .01).

The highest ratings of satisfaction
(completely or very satisfied) were report-
ed by 76% of mothers. Among women
who were satisfied with the HPP overall,
higher levels of satisfaction (completely
or very satisfied versus somewhat satis-
fied) were found for women who reported
improving their diet (P < .01), who
reported decreasing their level of stress
(P = .01), who had more telephone con-
tacts (P < .01), or who initiated more
telephone phone calls to the HPP (P =
.02). The results of multiple logistic
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Figure 1. High Overall Satisfaction Versus Low
Satisfaction/Dissatisfaction Overall by the 
Number of Telephone Contacts
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Figure 2. Self-Reported Improvements in Health Behavior
Outcomes by Health Plan
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regression showed that the best predictors of high
levels of satisfaction (versus lower satisfaction or
dissatisfaction) were a higher number of telephone
contacts, reading the booklet, and earlier entry into
the program (Table 3).

Overall, 92% of mothers reported they would rec-
ommend (versus not recommend) the HPP to family
or friends for their prenatal care (Figure 3).  Mothers
who would recommend the program were more like-
ly to have reported improving their diet or reducing
their level of stress (both P < .01), or to have had
more telephone contacts (P = .01). Overall, 54% of
mothers reported they would definitely recommend
(versus probably recommend) the HPP. Mothers
who would definitely recommend the program were
those who had more telephone contacts and initiat-
ed more telephone calls to the HPP (both P < .01),
who were identified as a high-risk pregnancy (P < .01),
who reported decreasing
their level of stress (P < .01),
and who reported improving
their diet (P = .04). The
results of multiple logistic
regression (Table 3) showed
that the best predictors of
women who would definitely
recommend the program
were those who had a high-
er number of telephone
contacts and those who had
read the booklet.

A sampling of comments
that fall into patterns are
summarized as follows:

• The HPP was helpful
and should be contin-
ued. Many commented
on the usefulness of
the booklet and the
refrigerator magnet.
The telephone hotline
was especially appreci-
ated. Although a few
women were skeptical
of a program coming
from their insurance
company, several said
they appreciated having
the program because it
was not offered by other
companies.

• The booklet was easy to
understand and infor-
mative, especially for

first-time mothers (this was mentioned often by
those with a previous child). However, it also pro-
vided a good review for those who were more
knowledgeable. One mother used it to help her
8-year-old child understand her mother’s preg-
nancy. Some of the suggestions were to include
more information on issues after birth, such as
breast-feeding and circumcision. Some desired
to have the booklet in Spanish.

• There were many comments on the value of the
telephone contact with the HPP nurse. Women
especially commented on the reassurance provid-
ed by the fact that a nurse contact was available
at all times. Appreciation of the one-on-one nurse
contact and of the caring personal attention was
noted (some even mentioned and complimented
their nurse by name). Many, however, comment-
ed that they were called too little, too late, or not
at all, or they were told to expect calls that they
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Table 3. Statistically Significant or Marginally Statistically Significant
Predictors of Satisfaction and Improvements in Health Behaviors

HPP = Healthy Pregnancy Program.
*Variables included in the model were age groups (<25, 25-29, 30-34, or 35+ years), trimester
of entry (first, second, or third), number of telephone contacts (none, <4, or 4+ calls), read
booklet (yes/no), identified as high-risk pregnancy (yes/no), and first child (yes/no).
†The same variables were included in the model, but they were reduced to 2 levels. 

Questionnaire Items Predictor(s) P

Satisfaction*
Completely or very satisfied Four or more telephone contacts <.01

with telephone contact Not the first child .05

Completely or very satisfied overall Higher no. of telephone contacts <.01
with the HPP Read booklet .03

Earlier trimester of entry .05

Definitely recommend the HPP Higher no. of telephone contacts <.01
Read booklet .01
Identified as high-risk pregnancy .08

Behavioral†

Quit/decreased smoking Identified as high-risk pregnancy .10

Quit/decreased alcohol Less than 30 years of age .01
Identified as high-risk pregnancy .02

Improved diet Read booklet .01
First child .03
Less than 30 years of age .06
Identified as high-risk pregnancy .10

Reduced stress Identified as high-risk pregnancy <.01
First child .01



never received. At least 1 woman spoke little
English, underscoring the need for spoken lan-
guages other than English.

• Several women mentioned that they received a
letter telling them they had a “high-risk” preg-
nancy without much additional explanation.
They were upset to get such a letter by mail and
would have preferred to get that message via a
phone call with further explanations or to receive
the information from their doctor.

• Many commented on wanting or needing more
information and more help after the baby was born
and home from the hospital. Some mothers appre-
ciated receiving a postpartum house call. Others
suggested that a home visit would be a good exten-
sion of the HPP. Some said they were expecting a
telephone call or a home visit after going home
with a new baby, but did not receive one.

• Some women got no call about the HPP or got a
call late in their pregnancy. It was suggested by
many women that potential participants be made
more aware of the program. Although a few
women found the phone calls annoying, some
wanted more telephone contacts, with the nurse
initiating calls more often. One good suggestion
was to have the HPP telephone number on the
refrigerator magnet or on a wallet card and/or in
the booklet for easy access (some found it difficult
to find the HPP number either in written materi-
als or by calling the health plan).

. . .  DISCUSSION . . .

Overall, women who participated in the HPP were
highly satisfied with the program. Reports of satis-
faction were more likely for women who entered the
program early in their pregnancy, who read the
booklet, and who had more telephone contacts. This
underscores the importance of actual program
implementation—specifically, the importance of
making the program known to potentially eligible
women, having a process to enroll them early in
their pregnancy, getting the booklet to them, and
initiating the first telephone call. These findings are
consistent with a recent study reporting satisfaction
with a prenatal healthcare program in a health
maintenance organization (HMO) setting.3

The current study included 3 geographically
diverse managed healthcare plans operating under
an independent practice association (IPA) model.
While staff or group model HMOs are more likely to
have a direct interest and the structure to provide
preventive health services, implementation of pre-
ventive efforts may be more challenging in an IPA
model. Since IPAs are comprised of networks of
physician practices, it may be difficult logistically to
work across such varied settings. It would be more
difficult to identify women who are likely to become
pregnant and to provide intervention in a timely
manner.

Results of this study showed that the highest lev-
els of overall satisfaction were associated with a
higher number of telephone contacts with an obstet-
ric nurse, which suggests that this is an important,
and perhaps unique, component of the HPP. A num-
ber of women commented that they especially
appreciated the caring personal attention from their
obstetric nurse and noted the reassurance they felt
knowing that a nurse contact was available at all
times. Many women felt the need for more help after
the baby was born and went home and suggested
that this part of the program be extended postdeliv-
ery, perhaps with the addition of home visit(s).
These comments prompted subsequent revisions to
the program, which included retaining the postpar-
tum outbound call and improving the outbound call
capability with more staffing and expanded hours.
The booklet was made more interactive (space for
notes and questions to ask) and expanded with a
special section devoted to postpartum issues. More
recently, a new 22-page healthy baby booklet has
been developed (using the healthy pregnancy book-
let model) to describe growth and development for
the first 2 years of life.
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Figure 3. Percentage of Respondents (n = 633) by
Health Plan Who Would Recommend the Healthy
Pregnancy Program to Their Family or Friends
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Most women reported improving their health
behaviors, including the 4 targeted behaviors of cig-
arette use, alcohol use, diet, and stress reduction,
because of their participation in the HPP. Because
women are more likely to be motivated to change
behaviors during pregnancy, this is an opportune
time to initiate improved health behaviors for the
sake of both their infant’s health and their own.
Since women may find it difficult to sustain the
improved behaviors over time, the HPP may have
another reason to be continued, as the respondents
suggested, which is to reinforce any behavioral
changes and especially to reduce postpartum relapses
in smoking.26

The results of this evaluation study were a sig-
nificant factor in a decision to continue and
expand the HPP to all United HealthCare health
plan and care management sites in 1999, even
though it was not possible to detect improvements
in low-birth-weight or preterm rates. Based on a
review of the maternity education literature, the
questionnaire survey was shortened and outbound
telephone calls were reduced to 1 prenatal and 1
postpartum call per non-high-risk woman. High-
risk women receive additional outbound calls, and
all participants are encouraged to call in as
often as desired. Call center operations were cen-
tralized to a single division of UnitedHealth Group,
Optum®‚ NurseLine, to improve standardization, to
promote efficiency, and to expand hours (until 9 PM

on weekdays).
An advantage of this study was the availability of

large, geographically diverse, nationwide popula-
tions of both low-risk and high-risk women under-
going obstetrical care who could participate in a
prenatal preventive program and be contacted with-
in 2 months after delivery. In addition, program
evaluation included behavioral outcomes as well as
satisfaction, although self-reported responses were
not validated. Although this study was not designed
to compare managed healthcare with other types of
healthcare delivery, the results showed that there
was a high level of satisfaction with a pregnancy pro-
gram initiated by a managed care organization. A
recent study that did compare different types of
healthcare delivery found that HMOs had better
outcomes (in emergency room care for acute
myocardial infarction) attributable in part to the
availability of 24-hour telephone lines.27 The HPP
was initiated and managed by a managed care orga-
nization through their organizational structure. It
would be difficult, if not impossible, for a fee-for-ser-
vice system to carry out such a program. This high-

lights a positive aspect that managed care systems
can bring to the quality of healthcare delivery
through prevention efforts.

A limitation of this study was the relatively low
response rate of 59%. Of the total eligible population,
only 27 women (2%) refused to participate. The
majority of nonrespondents (38%) could not be con-
tacted by phone, even after repeated attempts.
Although the results may not be representative of
the entire study population, a previous study in a
similar population that evaluated the quality of
obstetrical care suggested that the group of initial
responders (49% of the total cohort) represented an
accurate estimation of outcome indicator preva-
lences for the entire intended cohort.28 Another lim-
itation was that financial information for a cost-ben-
efit analysis of the HPP was not available to better
understand the value of the program, although that
may be the subject of a future study. The current
rationale of the program is that improved education
will promote improvement in health behavior for
mothers and, consequently, their babies.

In summary, each component of the HPP was
important in promoting satisfaction or improving
behavioral outcomes, or both. Although we were not
able to determine whether the HPP reduced either
the rate of low-birth-weight infants or the number of
days spent in neonatal intensive care, women were
overwhelmingly and highly satisfied with the pro-
gram. The HPP has demonstrated that women can
enhance their newborns’ start in life in ways for
which outcomes are not easily measured. This eval-
uation also suggests that it is possible for a national
managed care organization to implement prevention
measures for prenatal healthcare and to facilitate
improved health behaviors during pregnancy. Even
given increasing technological and pharmaceutical
interventions to improve healthcare, the implemen-
tation of behavioral and communication-focused
measures to improve healthcare remains important.
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