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Abstract
This study compared TRICARE, the health care program of the United States Department of Defense Military Health System,
beneficiaries in CenteringPregnancy, an enhanced prenatal care model, to women in individual prenatal care within the same
military treatment facility. Maternity patient experience ratings from May 2014 to February 2016 were compiled from the
TRICARE Outpatient Satisfaction Survey. Centering patients had 1.91 higher odds of being satisfied with access to care (p < .01,
95% CI ¼ 1.2-3.1) than women in individual care. Specifically, the saw provider within 15 minutes of appointment measure found
Centering patients to have 2.00 higher odds of being satisfied than women in individual care (p < .01, 95% CI¼ 1.2-3.3). There
were no other statistically significant differences between cohorts. Qualitative responses indicate most Centering patients
surveyed had good experiences, appreciated the structure and communication with others, and would recommend the
program. Providers identified command/leadership support, dedicated space, and buy-in from all staff as important factors for
successful implementation. Enhanced prenatal care models may improve access to and experiences with care. Program
evaluation will be important as the military health system continues to implement such programs.
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Introduction

Military families face many stressors associated with

deployment, frequent moves, and the absence of loved ones

(1). This is of particular concern for active duty pregnant

service members and pregnant partners of service members

because stress has been found to be associated with preg-

nancy complications, including maternal morbidities, pre-

term births, decreased patient follow-up, and losses to

overall productivity (2–4). Strong social support may serve

as an important mediator on the impact of the stress experi-

enced by service members (5), and military families may

benefit from increased social support and services during

pregnancy. Assessing military patient’s obstetric (OB) care

experiences is important because in recent years, patient

satisfaction has become a meaningful and essential indicator

for quality of care, assisting health systems in identifying

gaps and potential action plans for quality improvement

(6). Satisfaction with childbirth experiences is a significant

outcome for women’s maternity care, as it impacts their

health and relationships with their infants (7).

Prenatal care in the United States typically consists of

individual encounters between a single patient and provider.

The current recommended practice for traditional prenatal

care includes a series of between 7 and 11 visits, typically

monthly for the first 28 weeks of gestation, every 2 to

3 weeks between 28 and 36 weeks, and then weekly after

36 weeks (8). Patients typically have a brief encounter with a

provider during each prenatal appointment, which limits

1 Altarum Institute, Ann Arbor, MI, USA
2 Defense Health Agency, Falls Church, VA, USA

Corresponding Author:

Tara Trudnak Fowler, Altarum Institute, Ann Arbor, MI, USA.

Email: tara.fowler@altarum.org

Journal of Patient Experience
2020, Vol. 7(6) 1234-1240
ª The Author(s) 2020
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/2374373520925275
journals.sagepub.com/home/jpx

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further
permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0001-7722-0501
https://orcid.org/0000-0001-7722-0501
mailto:tara.fowler@altarum.org
https://sagepub.com/journals-permissions
https://doi.org/10.1177/2374373520925275
http://journals.sagepub.com/home/jpx
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage


opportunities for education and dialogue. One alternative to

traditional one-on-one prenatal care is a group care model

known as CenteringPregnancy (Centering), developed by

midwife Sharon Rising (9). Compared to traditional one-

on-one care, women participating in Centering are assem-

bled by gestational age for group care. The benefits of

Centering extend beyond traditional care to include educa-

tion on nutrition, exercise, self-care, childbirth, relaxation

techniques, breastfeeding and infant care, and as the oppor-

tunity to develop social connections to and support from

other group members (9,10).

Previous research into the effects of Centering has shown

benefits for women in their mental health, prenatal knowl-

edge, level of involvement in their own care, adherence to

attending their postpartum visit (11), as well as meeting

social support needs and overall care satisfaction (11–16).

Centering’s effects on birth outcomes have been more

mixed. Carter et al (17) performed a systematic review and

meta-analysis of group prenatal care programs as compared

to traditional care and found mixed evidence in outcomes

related to low birth weight grouped by study type, and no

significant differences in intensive care unit admission or

breastfeeding initiation rate (17). However, recent studies

published in 2019 have shown decreased risk of preterm

birth and low birth rate in larger studies (18,19).

Several military treatment facilities (MTFs) offer Center-

ing to help improve outcomes and the maternity care experi-

ence. Although many MTFs have been offering Centering for

several years, Army Medicine implemented a 3-year initiative

to start new programs that began in March 2017 (20). There

have been a few studies that have examined the effects of

implementing Centering at MTFs; however, they have been

limited on assessments of patient perception and experience

of care. Foster et al (21) revealed multiple advantages for

women who participated in Centering within an MTF, includ-

ing increased continuity of care between women and their

providers, the opportunity for women to feel connected to

others at the same stage of pregnancy, and decreased anxiety

about appointments, since group care sessions were presched-

uled (21). Challenges identified included reports of inade-

quately trained personnel for group care sessions, a transient

patient population due to the demands of military life, no

access to child care during appointments, poor program con-

tinuity and maintenance due to program funding challenges

and staff turnover, and low levels of operational support from

decision makers. Kennedy et al (22) completed 234 qualita-

tive interviews with women as part of a clinical trial that

enrolled 322 women randomized into Centering or traditional

prenatal care at MTFs. Researchers performed a narrative and

thematic analysis and found that women in Centering groups

felt respected, believed they learned a lot about their bodies,

felt that they were not alone, and that they had gained power

as a health care consumer (22). Tubay et al (23) conducted a

randomized controlled study of 129 women in prenatal care in

MTFs and found women in Centering were less likely to

deliver a small for gestational age or large for gestational age

newborn and were more likely to be satisfied with their access

to care as compared to women in individual care. They also

found that group prenatal care is well received by patients and

may positively influence neonatal metabolic status.

Assessing the perception of women who have completed

Centering compared to traditional prenatal care is crucial to

understanding the full effect of the program. Improving

patient care experience has been shown to be a key compo-

nent of enhanced health outcomes (24–29). Better patient

experience has also been associated with higher levels of

adherence to recommended prevention and treatment pro-

cesses, improved clinical outcomes, healthier patient safety

culture, and more efficient health care service utilization

(24). The purpose of this study is to understand the experi-

ence of care of maternity patients who completed Centering

compared to maternity patients who completed traditional

prenatal care within the same MTF from the same mix of

providers (doctors, nurse practitioners, midwives).

Method

Quantitative Analysis

Sample. This analysis included data from the TRICARE

Outpatient Satisfaction Survey (TROSS) supplemented

with administrative data from the Comprehensive Ambula-

tory/Professional Encounter Record (CAPER) data set. The

TROSS was a Consumer Assessment of Healthcare Provi-

ders and Systems (CAHPS)–based survey that assessed the

ambulatory care experiences of MHS beneficiaries with an

identified outpatient health care encounter. The TROSS

survey was based on the CAHPS C&G 12-month Adult

survey, using a 4-point response scale. The TROSS survey

was replaced with the Joint Outpatient Experience Survey-

CAHPS, which is described on the Defense Health Agency

patient experience website (30). This analysis includes

the access to care, communication with provider, and satis-

faction with staff composite questions from the survey

(Figure 1). The TROSS used a stratified random sample

consisting of active-duty service members, military retir-

ees, and their families, aged 18 years or older, with a recent

ambulatory visit.

The study population was comprised of female, adult

maternity patients of all military beneficiary types, service

branch affiliation, education attainment and age, who com-

pleted OB care at 1 of 16 clinics identified as having the

Centering program. Preliminary analysis of OB respondents

indicated that around 10% participated in the Centering pro-

gram. To achieve a minimum of 80% power with 95% con-

fidence (p < 0.05) in detecting a statistically significant

differenence of 15% or greater in satisfaction between the

Centering and traditional care groups, the sample included the

May 2014 to February 2016 time frame to obtain a minimum

of 1100 total nonduplicated respondents. This study employed

the existence of the Centering intervention to assess propor-

tion and odds of satisfaction for those who received the
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program. In cases where an individual was sampled and

responded more than once, only the most recent survey

response was retained and included in our analysis. Women

were categorized as part of the intervention group if their most

recent visit was as part of a Centering session. Questions

asked of the interview participants can be seen in Figure 2.

Dependent variables. Six domains of patient satisfaction

were assessed using individual questions from the TROSS.

Following CAHPS methodological guidelines, dependent

variables were created for the domains of access to care,

provider communication, courtesy and respectfulness of

office staff, overall provider and health care rating, and

overall health care satisfaction. Two rating and 4 composite

measures were constructed for patient care measures follow-

ing CAHPS Clinician and Group Survey version 2.0 guide-

lines. Rating measures consisted of patient ratings of their

provider and their health care on a scale of 0 to 10. For these

2 ratings, patient responses were rescaled to a binary, with

scores of 9 or 10 indicating satisfaction. Composite measures

combined results for closely related items. Following meth-

ods detailed by the Agency for Healthcare Research and

Quality for analyzing CAHPS-CG data, questions incorpo-

rated into composite measures were top coded and binary

indicators were created with the top-rated response repre-

senting patient satisfaction.

Analysis. Descriptive statistics illustrated proportion differ-

ences of the analytic population who received either tradi-

tional individual prenatal care or prenatal care as part of the

Centering program. Linear combinations compared propor-

tions of our analytic population that were part of the Center-

ing group to those receiving traditional prenatal care by

independent variable to identify significant differences.

Logistic regression models were estimated for the analyzed

patient experience measures and controlled using covariate

variables identified previously. Centering group effects were

assessed using a single difference approach, which com-

pared changes in the Centering group to changes in the com-

parison group. We utilized this design as it was not possible

to assess a pretime. We implemented this approach using a

multilevel multivariable logistic regression at the service and

facility levels to consider the characteristics of the military

health system (MHS). Statistical analyses were conducted

using Stata SE, version 13.

Qualitative Analysis

There were two qualitative assessments that were included in

this study. First, a portion of the TROSS sample included

questions specific to the Centering program as well as an

open-ended question asking about the patient’s general care

experience. Because this question was added to the survey

after the program had started, it was only sent to a limited

sample of 320 women who had encounters between Decem-

ber 2015 and February 2016. Second, we conducted 45- to

60-minute semistructured interviews with providers and

Command Centering directors at 3 facilities (2 navy and 1

army) with current CenteringPregnancy programs to discuss

implementation strategies, program successes, and program

challenges. These interviews were conducted with 1 or 2 rep-

resentatives from each facility and provided more in-depth

insights on current program challenges, as well as the tools

and institutional support necessary for program success.

Qualitative data from the open-ended surveys and the

interviews were transcribed and coded by 2 independent

coders using Nvivo 10 software. Codes were organized and

used to assess for themes across each of the areas assessed.

This study included a secondary analysis of survey results

and included less than 9 human participants for interviews.

The Paperwork Reduction Act of 1980, amended in 1995,

only requires federal agencies to obtain Office of Manage-

ment and Budget approval if they intend to collect identical

Access to Health Care
Composite

Q8: Saw provider within 15 minutes of appt time
Q10: Received appt as soon as needed for urgent

care
Q13: Received appt as soon as needed for routine

care
Q15: Answer to medical question same day (calls

during office hours)
Q16: Answer to medical question as soon as

needed (calls after office hours)
Communication with

Provider Composite
Q17: Provider explained clearly
Q18: Provider listened carefully to you
Q20: Provider gave easy to understand

instructions
Q21: Provider knew important medical history
Q22: Provider showed respect
Q23: Provider spent enough time with you

Satisfaction with Office
Staff

Q28: Staff Helpful
Q29: Staff treated with courtesy and respect

Qualitative question
(included in only a
portion of surveys)

Please tell us about your overall experience with
CenteringPregnancy prenatal care.

Figure 1. TRICARE Outpatient Satisfaction Survey composite
questions included in analysis.

Question # Question Text

1 How do you think women in CenteringPregnancy
(CP) view the program overall?

2 What are some barriers you’ve faced with trying to
implement or maintain CP at your MTF?

3 How do your clinic staff and colleagues feel about CP
at your MTF?

4 Do you feel like there are any institutional challenges
to maintaining CP?

5 Has there been any changes in perceptions of CP from
clinic staff or patients over time since you started
the program?

6 How do you measure success for CP at your MTF?

Figure 2. Qualitative Interview Questions.

1236 Journal of Patient Experience 7(6)



information from more than 9 respondents. Thus, this was

excluded from a requirement to obtain approval by an insti-

tutional review board approval. In addition, the questions

asked on the TROSS instrument were approved by the Sur-

vey Licensure and Clearance division, which provides direc-

tion, development, implementation, and oversight of survey

research for MHS. The department develops policies, stra-

tegic plans, and operational guidance for survey research and

interfaces with other key Department of Defense activities to

ensure appropriate approval and licensing of all MHS

surveys.

Results

Table 1 provides summary statistics of the sampled Center-

ing and individual care participants included in this study.

Among participants, those participating in the Centering pro-

gram differed from those in individual care across active

duty and active duty family member levels of beneficiary

category as well as across age categories. In general, parti-

cipants in the Centering program were more likely to be

active duty and younger as compared to participants who

received individual care.

Ratings for the access to care composite were signifi-

cantly higher for women in Centering than individual care,

with women in Centering reporting a 50.5% satisfaction rat-

ing compared to 33.8% for individual care, showing women

in Centering had 1.91 higher odds of being satisfied with

access to care (p < 0.01, 95% CI ¼ 1.2-3.1; Table 2). Spe-

cifically, when this composite measure was broken out and

examined by individual question, we found that the measure

saw provider within 15 minutes of appointment was driving

statistical significance in access, with women in Centering

having a 2.00 higher odds of being satisfied than women in

individual care (p < 0.01, 95% CI ¼ 1.2-3.3; not shown). No

other ratings for questions within the composite measure

were statistically significantly different between the groups.

The odds ratios for the other measures regarding differences

between the CenteringPregnancy and individual care groups

(Communication with Provider Composite, Office Staff

Composite, Overall Satisfaction with Health care, Overall

Provider Rating, and Rating of Health Care) ranged from

0.84 to 2.09 but did not achieve statistical significance with

a 95% CI. Women in Centering programs and women in

individual care showed similar satisfaction ratings for the

Communication with Provider and the Office Staff Compo-

sites. There were differences in those in Centering programs

and individual care for Overall Satisfaction with Health

care, Rating of Provider, and Rating of Health Care overall,

but these differences were not statistically significant.

Open-Ended Survey Comments

Seventeen women responded with qualitative feedback on

the CenteringPregnancy program. The majority (88%) of

women who responded indicated that they had positive

experiences with the Centering program overall. Patients

were happy with the structure of the program, appreciated

the opportunity to communicate with other mothers, and

indicated that they would recommend the program to others.

Comments on the overall experience of Centering included

feedback that the program was resourceful and helpful and

that the program and format was informative and engaging.

One participant commented that it was really helpful as a

first-time mom to go through this experience with others at

the same time. Program participants indicated that they

developed strong connections with each other, as well as

bonds with the Centering staff. There was negative feedback

present in 4 comments from women, which related to pri-

vacy concerns and a lack of individual relationships with

doctors and midwives (both regarding lack of one-on-one

time and to practitioners’ inability to remember or address

patients’ specific, individualized concerns). One woman

indicated that certain providers had trouble keeping track

of patient details, recalling that their doctor could never

remember me or the issues I was having.

Interviews With CenteringPregnancy Providers/
Implementers

Providers in the Centering program offered feedback in sev-

eral areas, including implementation, program successes, and

challenges. Two topics that were frequently raised by most

providers were the importance of having a dedicated space for

the programs within the clinic or hospital and of having sup-

port from leadership. Programs without a dedicated space had

Table 1. Demographics of Centering Participants and Women in
Individual Prenatal Care.

Category

Centering Individual care

N % N %

Total 100 7 1241 93
Beneficiary category

Active dutya 44 44 389 31
Active duty family memberb 54 54 837 67
Retiree/retiree family member 2 2 17 2

Patient service branch affiliation
Army 55 55 676 54
Air force 12 12 210 17
Marines 15 15 134 11
Navy 11 11 196 16
Other/unknown 7 7 25 2

Education
Up to high school graduate 5 5 120 10
Some college 40 43 445 37
College graduate 43 52 627 53

Age (years)
18-24 27 27 230 19
25-34 62 62 794 64
35-44a 11 11 217 17

ap < .05.
bp < .01.
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to perform additional administrative work to continue holding

group sessions, as their locations would change, or rooms

would become unavailable. One administrator reported this

as a significant obstacle for the continuity of their program:

Space [was] very hard to come by—we had a classroom space

initially and a lot of work went into getting this classroom as a

designated space, but it had to be shared with other educational

programs. Eventually we lost the space for Centering to other

programs.

Buy-in from leadership and other staff was also discussed as an

important aspect, as providers indicated it was critical that all

staff be supportive and promote the program to continue suc-

cessfully recruiting participants. Some reported initial chal-

lenges with doctors who “Rebuffed [them] because

Centering was ‘not a good use of their time,’” whereas more

successful programs had multiple staff members from varied

staff categories on board including doctors, midwives, and

support staff. Speaking of their program success, one adminis-

trator reported, “We have command and physician support—

we’re the happy unicorn because every MTF isn’t like this.”

Discussion

The military population is unique, with specific social risk

factors for family disruption and adverse pregnancy out-

comes. In addition, receiving care in MTFs allows for oppor-

tunities for a more tailored set of care delivery specific to

these beneficiaries. The Centering program offers a model

for prenatal care that can be implemented in MTFs and can

provide a stable network for women and families. The Cen-

teringPregnancy program has been shown in this study to

produce higher patient experience scores among women

regarding accessing care in a timely manner compared to

women in individual care at the same clinic. Improved

access, represented by the measure “saw provider within

15 minutes of appointment,” is a particularly important mea-

sure examined within the MHS, because Access to Care has

historically had low ratings for military care settings as

related to other quality-of-care measures (31,32). This find-

ing indicates a potential area of significant improvement for

the MHS in terms of improving patients’ experience of care.

Previous studies have shown lower satisfaction with care

among patients who experience longer wait times, as well

Table 2. TROSS Composite Satisfaction Ratings by Type of Prenatal Care, FY14Q3 to FY16Q2 Adjusted Odd Ratios.a

Category

Access to
health care

Communication
with provider

Satisfaction
with office staff

Rating of
provider

Overall satisfaction
with health care

Rating of
health care

AOR/se AOR/se AOR/se AOR/se AOR/se AOR/se

Number of
respondents

1145 1145 1143 1141 1142 1271

CenteringPregnancy 74 77 76 76 77 93
Standard care 1068 1068 1067 1065 1065 1178

CenteringPregnancy 1.91c 0.93 1.18 1.54 2.09 0.84
Reference standard

care
0.47 0.23 0.30 0.44 1.01 0.19

Age (cont.) 25-34 years 0.97 1.79c 1.00 1.61c 1.17 1.37
Reference 18-24

years old
0.18 0.31 0.18 0.29 0.30 0.23

35-44 years 2.00c 2.23b 1.10 1.93c 1.60 1.94c

0.46 0.19 0.25 0.46 0.55 0.42
Education Some college 1.20 1.08 1.02 0.63 0.84 0.69
Reference up to high

school graduate
0.28 0.24 0.23 0.16 0.28 0.15

College graduate 0.84 0.81 0.77 0.47c 0.75 0.51c

0.21 0.09 0.18 0.12 0.26 0.12
Self-rated health Good 0.58c 0.55b 0.55b 0.54b 0.48c 0.42b

Reference excellent 0.10 0.09 0.09 0.09 0.11 0.06
Fair/poor 0.37d 0.21b 0.55 0.28c 0.13b 0.25c

0.18 0.09 0.22 0.11 0.05 0.10
Beneficiary category Active duty family 0.92 0.82 0.46 0.76 0.59 0.80
Reference active

duty
0.52 0.44 0.25 0.42 0.39 0.43

Retiree/retiree
family

1.20 1.16 1.22 1.02 1.14 1.07
0.17 0.16 0.17 0.15 0.24 0.14

Abbreviation: TROSS, TRICARE Outpatient Satisfaction Survey.
aAnalyses performed using multilevel logistic regression to take into account clustering at the facility level.
bp < 0.001.
cp < 0.01.
dp < 0.05.
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as better treatment adherence and patient outcomes among

those who waited shorter periods for care (31,32). Therefore,

MHS investments in improving wait times can potentially be

beneficial not just for patients but also for physicians in

improving patient adherence and outcomes overall.

All other patient experience measures showed no differ-

ences between the 2 groups assessed. This may indicate that

there are no other differences beyond access to care for

women who completed Centering compared to those in indi-

vidual care. However, because the TROSS instrument was

not administered specifically about the Centering program

and rather asked questions about a specific outpatient visit

additional, more targeted research is needed.

Qualitative responses indicate that most women surveyed

in Centering had positive experiences and received interac-

tive learning opportunities, structure, social support, and

meaningful communication with other women, and they

would recommend the program to others. Providers identi-

fied command/leadership support, dedicated program space,

and buy-in from staff as important success factors for imple-

mentation. These results indicate that Centering programs

have had a positive impact on patient experience in military

facilities, particularly regarding access to care ratings, and

that sustained proper structural and command support is an

essential component to successful programs. Assessment of

these barriers or facilitators to successful integration is

important conduct before implementing the program.

Although previous studies have found an increase in satis-

faction with care, our study population showed no significant

differences between women in Centering and women in indi-

vidual care with regard to overall satisfaction as a single

measure of care. However, our findings regarding improved

patient experience with Access to Care, driven by their abil-

ity to see their provider quickly (“saw provider within

15 minutes of appointment”) reflects previous research cit-

ing the importance of the amount of time saved waiting for

care for women in Centering (22). Similarly, the results of

the qualitative analysis are consistent with previous findings

reporting improvements in social support for women in Cen-

tering programs in military health settings (13,22). Our find-

ings from interviews with providers and implementation

staff also reflect those of previous research demonstrating

the challenges of finding dedicated program space as well as

the importance of support from MTF leadership (21).

Conclusion

This study adds to the literature a mixed-methods analysis of

patient experience in CenteringPregnancy unique to the mil-

itary population in which CenteringPregnancy is expanding.

Although our findings are promising, in that they suggest

potential for CenteringPregnancy to improve access to care

among expectant mothers, there are limitations to the data

utilized in this study. Satisfaction questions on TROSS do

not fully capture the experience of Centering patients within

their specific programs. For example, provider

communication questions are specific to satisfaction with

provider; however, much of the learning and interaction in

the Centering program is with the group facilitator and other

women. The sample size used for this study was also small

for a few reasons: (1) We retrospectively selected women

who completed Centering who happened to be sampled for

the TROSS, (2) only a select sample of women received the

open-ended question relating to their Centering experience,

and (3) we were limited in the number of providers who

participated in the interview. Additional qualitative analysis

or case studies may be needed to explore in greater depth the

effectiveness of particular programs, which vary from facil-

ity to facility. Further studies could also be useful in asses-

sing other aspects of the patient experience, prenatal

outcomes, and birth outcomes associated with attending

Centering compared to individual care.
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