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Global Health

This dissertation includes 2 projects: a prospective evaluation of the Residency Training
Initiative in Miscarriage Management (RTI-MM) and a retrospective evaluation of a conditional
cash transfer program in Mexico, Oportunidades, and pregnancy and contraceptive use among
young women.

We conducted a pre-test/post-test impact evaluation to assess impacts of the RTI-MM on
knowledge, attitudes, and practice of office-based miscarriage management using manual
vacuum aspiration (MVA). We report that the RTI-MM is independently associated with self-
report management of miscarriage using MVA at follow-up compared with baseline, controlling
for other factors that may influence practice, and find evidence that support staff knowledge of
MVA may impact physician practice. Our qualitative process evaluation describes the

implementation process, focusing on facilitators and barriers to implementation, and revealed



that perceived characteristics of the innovation must be explicitly addressed in dissemination
strategies, support staff should be included in practice change initiatives, and raised questions
about how to best support champions and influence perceptions of the innovation. Integrating
MVA into family medicine settings has implications for access to evidence-based,
comprehensive care for women.

In Mexico, we used several years of data (1992, 2006, 2009) to 1) describe trends in
contraceptive use, education, and fertility outcomes among young women in Mexico and 2) to
assess the relationship of Oportunidades conditional cash transfer program exposure with these
outcomes. We developed a matched sample from the 2006 survey, used multivariable logistic
regression, and calculated predicted probabilities to estimate program impacts. We find no
evidence that Oportunidades reduced the probability of pregnancy among poor, rural adolescents
or increased the probability of using a modern contraceptive method among women 15-24.
Education was associated with an increased probability of contraceptive use and decreased
probability of reporting a pregnancy among adolescents; Oportunidades may delay fertility
among younger adolescents via the schooling component of the program. Health insurance had a
significant impact on contraceptive use in our sample, but the overall level of contraceptive use
remains very low compared to national averages. Mexico should focus on increasing the rate of
contraceptive use among rural women 15-24 overall, especially nulliparous women, regardless of

Oportunidades enrollment.
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Introduction

Program evaluation in reproductive health: Prospective and retrospective applications
This dissertation focuses on the evaluation of programs that aim to impact women’s reproductive
health services and behaviors. The motivation behind this work is to produce evidence about
clinical education and training, health service delivery, social policy, and other interventions in
reproductive health, with the ultimate goal of improving reproductive health service delivery and
health outcomes. The dissertation includes 2 projects: a prospective evaluation of an intervention
to improve services—office-based uterine aspiration for management of miscarriage, and a
retrospective evaluation focused on reproductive health behaviors and outcomes—pregnancy and
contraceptive among young participants of a conditional cash transfer program in rural Mexico.

Services: miscarriage management. Evidence supports the management of miscarriage in

the office setting, but operating-room based management remains common. Manual vacuum
aspiration (MVA) is a technique to empty the uterus that can be performed in an office setting
and is as safe as operating room-based management in stable patients. However, influencing
physician practice patterns has proven challenging; a body of literature on the diffusion of
innovations and implementation science suggest that multifaceted approaches hold promise. The
Residency Training Initiative in Miscarriage Management (RTI-MM) is designed to facilitate
implementation of office-based miscarriage management, with a focus on manual vacuum
aspiration, in family medicine residency settings. This impact and process evaluation study

addresses improving access to and the quality of women’s health care by moving miscarriage



management out of the operating room and into office-based family medicine settings when
appropriate.

Behaviors: fertility outcomes among young women in rural Mexico. Oportunidades is a

conditional cash transfer program that aims to reduce poverty and improve health outcomes by
providing incentives for families in rural Mexico to keep children, especially girls, in school and
to utilize of a package of primary health care services. This analysis triangulates available data to
strengthen our ability to make causal inference about observed results among Oportunidades
beneficiaries. Oportunidades has been in existence for 10 years, yet the impacts of
Oportunidades on key reproductive health behaviors and outcomes among young women who
grew up under the program are unknown. This study helps us to understand the relationship
between Oportunidades, education, contraceptive use and pregnancy among young Mexican
women, which will contribute to the body of evidence about the impacts of the largest
conditional cash transfer in existence.

The long-term goal of this work is to contribute to the evidence base for programs
designed to improve women’s reproductive health services and outcomes. The specific aims of
this dissertation project were:

Paper 1: The Family Medicine Residency Training Initiative in Miscarriage Management
(RTI-MM): Impact on Practice in Washington State

This pre-test/post-test quasi-experimental impact evaluation employs primary gquantitative data to
assess impacts on knowledge, attitudes, and practice of office-based miscarriage management
using MVVA among family medicine physicians and support staff. Hypothesis: The RTI-MM is
significantly associated with increased odds of self-reported practice of MVA for miscarriage

among participants.



Paper 2: “One of those areas that people avoid”: A qualitative study of implementation in
miscarriage management

This qualitative process evaluation study assesses feasibility and identify facilitators and barriers
to implementing office-based miscarriage management using MVA at intervention sites. We will
describe the implementation process, and identify barriers and facilitators to implementation.
Qualitative research does not test hypotheses; results from this study will be generalizable via
contributions to the theory of practice change, will generate hypotheses for future research , and
will contribute to refining the intervention.

Paper 3: The Oportunidades conditional cash transfer program: Impacts on pregnancy
and contraceptive use in young rural women in Mexico

This analysis utilizes several data sources to 1) describe trends in contraceptive use, education,
and fertility outcomes among young women in Mexico and 2) to assess the relationship of
Oportunidades conditional cash transfer program exposure with these outcomes. Hypothesis:
Oportunidades exposure is positively associated with contraceptive use and negatively

associated with age at first birth and total number of births.
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Abstract
Purpose Non-complicated spontaneous abortion cases should be counseled about the full range
of management approaches, including uterine evacuation using manual vacuum aspiration
(MVA). The Residency Training Initiative in Miscarriage Management (RTI-MM) is an
intensive, multidimensional intervention designed to facilitate implementation of office-based
management of spontaneous abortion using MVA in family medicine residency settings. The
purpose of this study was to test the impact of the RTI-MM on self-reported use of MVA for
management of spontaneous abortion.
Methods We used a pre/post one group study design and a web-based, anonymous survey to
collect data on knowledge, attitudes, perceived barriers, and practice of office-based
management of spontaneous abortion. We used multivariable models to estimate incident relative
risks and accounted for data clustering at the residency site level.
Results Our sample included 441 residents and faculty from 10 family medicine residency sites.
Our findings show a positive association between the RTI-MM and self-reported use of MVVA for
management of spontaneous abortion (adjusted RR =9.11 [CI 4.20-19.78]) and robust to model
specification. Male gender, doing any type of management of spontaneous abortion (e.g.
expectant, medication), other on-site reproductive health training interventions, and support staff
knowledge scores were also significant correlates of physician practice of MVA.
Conclusions Our findings suggest that the RTI-MM was successful in influencing the practice of
management of spontaneous abortion using MVA in this population, and that support staff
knowledge may impact physician practice. Integrating MVA into family medicine settings would

potentially improve access to evidence-based, comprehensive care for women.
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INTRODUCTION

About 15% of recognized pregnancies end in miscarriage, or spontaneous abortion *'?;
the proportion increases with the sensitivity of pregnancy diagnosis to a range of 20%-62%
Using a conservative incidence estimate of 10%, there may be half a million spontaneous
abortions each year in the US*Comprehensive women’s health care includes access to office-
based uterine evacuation for spontaneous abortion *. Integrating office-based management of
spontaneous abortion using manual vacuum aspiration (MVA) into family medicine settings has
the potential to improve access to comprehensive women’s health care and the quality of and
satisfaction with care that women receive from their primary care providers °.

Concerns about hemorrhage and infection, which can both occur with spontaneous
abortion, have driven current practice for management of spontaneous abortion in the operating

78,910 indicate that

room *°. Physician preference may also play a role *. Available data
operating-room based surgery is still the default management strategy, although population-
based data are lacking. Alternative management strategies are expectant (wait and see),
medication (misoprostol), and office-based management via manual vacuum aspiration (MVA)
1 MVA is as safe as operating room-based care in samples of women presenting with

spontaneous abortion ? and seeking induced abortion, ** 3

may improve patient satisfaction with
care ', and avoids overtreatment, including the risks associated with general anesthesia. Office-
based MVA results in significant time and cost savings compared to operating room-based
management > Clinical evidence clearly indicates that non-complicated spontaneous
abortion cases should be counseled about the full range of treatment approaches, including

expectant, medication, office-based MVVA and operating room management. 4 *>1°.



Family medicine residents are not routinely trained in office-based uterine aspiration for
spontaneous abortion °, despite recommendations that residents who plan to practice in areas
without easy access to obstetrician/gynecologists learn this skill *’. In Washington State, family
medicine physicians are more likely to practice in areas that are rural, have a large proportion of
minority and poor residents, or are experiencing health professions shortages.'® Office-based
management of spontaneous abortion is within the scope of family medicine practice *°, allows
family medicine physicians to provide comprehensive care to female patients, and requires
intrauterine procedural skills many family medicine physicians already have *’. The skills
learned for MVA management of spontaneous abortion can be translated to other procedures:
uterine hemorrhage, 1UD insertion, endometrial biopsies, and induced abortion. Training family
medicine physicians to perform MVA in an office setting has the potential to expand access to
this procedure, especially for underserved women, and reduce costs.

The Residency Training Initiative in Miscarriage Management (RTI-MM) intervention
was aimed at family medicine residents, faculty, and key clinical and administrative support staff
at all 10 non-military family medicine residency programs in the State of Washington. The RTI-
MM is designed to facilitate implementation of office-based management of spontaneous
abortion, with a focus on manual vacuum aspiration, in family medicine residency settings. The
extensive literature on practice change suggests that passive approaches are ineffective 2*?!, but
highlight that interactive and mixed (passive and interactive) and multi-level (individual and
team) approaches can impact practice?® 2. Clinical evidence is necessary but not sufficient for

2

practice change to occur %, and interventions must also address barriers and facilitators to

22,24

change . Research to date points to the importance of tailored interventions , attention to

23,24

context , and commitment to change from the target population, opinion leaders, and the



organization % %. Systems change approaches % explicitly acknowledge the need for
comprehensive strategies to target multiple levels within a system to achieve change ** have also
demonstrated success. Development of the RTI-MM was guided by the practice change
literature; it combines passive and interactive sessions and outreach visits, adopts individual and
team approaches, addresses barriers and facilitators to change through participant feedback and
stakeholder input, is tailored to family medicine practices, and seeks commitment from opinion
leaders and champions %,

Individual residency sites recruited training intervention participants; sites were
encouraged to invite as many faculty, residents, and support staff as possible. Some sites selected
a core team who would be involved in miscarriage procedures while other sites chose to include
as many people as possible. The RTI-MM intervention includes a didactic session, a hands-on
papaya workshop 2, and participatory discussion. . The didactic session is a comprehensive
treatment of miscarriage management (medication and office-based surgical management using
manual vacuum aspiration (MVA)); the hands-on session includes a “papaya workshop” to
practice MV A technique. Participants use MVVA equipment on a ripe papaya, which mimics the
uterus and allows participants to practice uterine aspiration. The papaya model has the
advantages of being low-tech and relatively easy to implement, and permits participants to empty
the contents of the uterus (papaya seeds and fruit), which plastic pelvic models do not *’; the
participatory discussion session is focused on systems change and includes values clarification
and “hopes & hesitations” where participants are invited to share hopes and hesitations or

perceived barriers to implementing miscarriage management with MVA in their settings.
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This pre-/post-test one group evaluation study *® assessed the association of the
Residency Training Initiative in Miscarriage Management (RTI-MM) with changes in self-

reported use of MVA for management of spontaneous abortion.

METHODS
The Family Medicine Residency Network (FMRN), a coordinating organization of the family
medicine residency sites in Washington State, provided the sample denominator and contacted
potential study participants at both baseline and follow-up. An email cover letter explained the
purpose of the research and contained a link to a web-based survey. All survey data were fully
anonymous; baseline and follow-up surveys were not linked. Baseline data were collected at one
time point for all individuals at all sites prior to the RTI-MM training intervention. The RTI-MM
was implemented over two years; follow-up email recruitment targeted program participants at
each site six months after the intervention at the site.

Measures include demographics and an investigator-developed Knowledge, Attitudes,
and Practice (KAP) survey and demographics. At the time of this study, no measure existed to
measure knowledge, attitudes, and practice of spontaneous abortion management in family
medicine settings. The KAP survey was developed by the study team and is based upon the

O contraceptive technologies,? and women’s

literature in management of spontaneous abortion,*
health in family medicine.*® 3! The KAP survey was refined to improve face validity after expert
input from OB/Gyn and family medicine physicians and pilot-testing with 1 physician and 5 non-
physicians. Additional site-level variables come from the FMRN (e.g. religious affiliations of

hospital sites, other training activities currently in place). This study was approved by the

University of Washington Human Subjects Division.

11



Our primary outcome is self reported practice of management of spontaneous abortion
using MV A, a binary response to the question “Do you currently offer outpatient miscarriage
management using MVA?” The key independent variable is the RTI-MM intervention. We
assessed intervention effect as a binary (baseline vs follow-up) and as a categorical (baseline vs.
follow-up reported attending a training vs. follow-up did not attend) variable. The categorical
treatment variable captures RTI-MM dose and allows us to see site-level or diffusion effects
versus individual-level changes associated with the RTI-MM.

Other covariates include role (resident/faculty), gender, doing any management of
spontaneous abortion (e.g. expectant or medication), knowledge, attitudes, and perceived barriers
scores of both physicians and support staff at the physician’s residency site, and whether the site
participates in the RHEDI program (Reproductive Health EDucation In Family Medicine, a
program that includes MVA training for induced abortion). The doing any miscarriage variable is
intended to isolate change in MVVA practice by controlling for predisposition to manage
spontaneous abortion at all and other management patterns. Knowledge is measured using a
summary score that includes a set of true/false and multiple choice items and nine patient
scenarios, where respondents are asked to indicate if MVVA and/or medication management
would be appropriate for a given type of patient. We assigned individual physicians the site level
mean clinical and administrative support staff knowledge, attitudes and perceived barriers scores
at follow-up to test the impact of support staff views about implementing MVA for miscarriage
on physician practice. We controlled for testing effects with a dummy indicator of whether at
follow-up a respondent reported completing the baseline survey.

We used descriptive statistics to characterize the sample and examined bivariate

relationships between our outcome and key variables. We used t-tests to assess differences
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between baseline and follow-up sample characteristics, and summary knowledge, attitudes, and
perceived barriers scores and individual items. We used a multivariable “modified Poisson” *
generalized linear model (GLM) to test the association of the RTI-MM and self-reported use of
MVA among physicians. A modified Poisson approach for binary outcomes allows us to

32,33

estimate relative risks (RR) instead of odds ratios (OR) and produces reliable RRs and

confidence intervals. ** Observations from the same site may be correlated; we accounted for

data clustering at the site level *°

. We estimated two models for the intervention effect: 1) binary
and 2) dose-response. We performed sensitivity analyses by varying model specifications, tested
for interactions and assessed model fits by examining residuals. All analyses were conducted
using statal0 (Version 10.0. College Station, TX: StataCorp LP; 2010).

RESULTS
Our sample included 441 residents and faculty from the 10 family medicine residency sites. At
follow-up, the sample was significantly more likely to be from a RHEDI site (2 of the 10 sites
were RHEDI sites), report doing any miscarriage management, and report using MVA for
miscarriage management. We do not have individual-level linked data and therefore cannot
assess loss to follow-up, but the follow-up sample is smaller than the baseline sample and we can
determine overlap at follow-up. Some loss to follow-up occurred through resident graduation
(third year residents at the time of the baseline survey were lost to follow-up). We had a very
good response rate at both baseline (75%) and follow-up (69%), especially in a clinician sample
%.37 Table 1 describes the sample characteristics.

Table 2 depicts summary knowledge, attitudes and perceived barriers scores and

highlights individual items that showed significant change over time. Overall, knowledge and
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attitudes scores increased slightly post-RTI-MM, and perceived barriers to implementing MVA
for SAB decreased slightly. However, significant change was not observed on all scale items.

In bivariate analyses (not shown), RTI-MM training was strongly associated with
reporting use of MVA for SAB management (RR = 17.88; CI 7.5-42.44), accounting for data
clustering at the site level. In the fully adjusted model (table 3), the relative risk remained large
and significant (RR =9.11; CI 4.20-19.78). Significant covariates positively associated with
MVA practice include male gender, doing any type of spontaneous abortion management, being
at a RHEDI site, physician attitudes, and support staff knowledge, attitudes and perceived
barriers. Higher perceived barriers among physicians were negatively correlated with the
outcome and statistically significant in one model but the effect was small. RHEDI site status
appears to modify the effects of gender; male gender is positively associated with using MVA
for SAB, as is being from a RHEDI site, but the interaction of gender and RHEDI site is
negatively associated with the outcome, indicating that the difference between genders does not
exist at RHEDI sites. Physician knowledge was not associated with self-reported MVA practice.

There is evidence to suggest a dose-response or diffusion effect (model 2): those who
reported attending a training were most likely to report MV A practice compared to baseline (RR
=9.62 (4.52-20.48), but those who reported not attending a training were still more likely to
report MV A practice than those at baseline (RR = 6.72; Cl 2.31-19.55).

We stratified by RHEDI site status to assess differences in RTI-MM intervention effects
(model not shown). The RTI-MM effect was stronger in the subsample of RHEDI observations
(n=78; RR = 11.6; Cl 2.75-49.22) than in the sample of non-RHEDI observations (n=363; RR=

7.3; C1 2.77-19.34), and the effect of gender disappeared among the RHEDI observations,
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consistent with our gender and RHEDI interaction results, above. Support staff at RHEDI sites
have higher knowledge and perceive fewer barriers to implementation than at other sites.

Individual residency site does not appear to be an independent driver of implementing
MVA,; in a model where we directly modeled individual site dummy variables or site fixed
effects (data not shown), we used the median outcome as the referent group (each site compared
to the site with the median proportion of self-reported MVA practice), and only one site was an
independent correlate of MV A practice.

DISCUSSION

We report a positive, robust association of the RTI-MM intervention with self-reported use of
MVA to manage spontaneous abortion. Our findings suggest that the RTI-MM was successful in
influencing practice patterns for management of spontaneous abortion using MVA in this
population of family medicine faculty and residents. Further, we were able to isolate impacts on
use of MVA from a proclivity to manage spontaneous abortion using any technique; other
technique was a strong correlate of use of MVA, but the RTI-MM retained an independent
impact. We also have evidence that diffusion®® is occurring; we modeled impacts on those who
reported attending an RTI-MM session and those who reported not attending a session and found
positive associations for both groups relative to baseline.

In our sample, physician barriers score was not a strong correlate of practice, although
overall, perceived barriers decreased. Our barriers scale focused on systems or organizational-
level barriers and the social context in which implementation occurs (e.g. residency policy,
support from hospital administration), which the practice change literature suggests may be more
important than individual-level attitudes or barriers 2. The RTI-MM was designed to impact

systems within a residency clinic, but addressing larger systemic barriers was beyond the scope
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of the intervention. Physician attitudes score, which measured individual-level concepts, had a
small association with self-reported practice. Physician knowledge was not correlated with self-
reported practice of MVA in our sample. Knowledge was quite high at baseline and there may
not be enough variation in knowledge to see effects. Knowledge is also recognized to be
necessary but not sufficient to implementing practice change %% *?: our results appear to
support this conclusion.

Our results provide empirical evidence for the relationship of support staff knowledge,
attitudes, and perceived barriers and physician self-reported practice. Our findings support
previous qualitative work in reproductive health service implementation that has identified the
importance of including clinical and administrative support staff in practice change initiatives **
' Residency site level mean clinical and administrative support staff knowledge, attitudes, and
barriers at follow-up were all independently associated with physician self-reported use of MVA.
However, the positive direction of the barriers score was unexpected; we expected higher
perceived barriers to be negatively associated with practice of MVA. Although site level mean
support staff barriers scores decreased at follow-up overall, 2 sites had larger barriers scores
following the RTI-MM intervention. Support staff may be familiar with logistical and systems
barriers to implementing new services; it is possible that following the RTI-MM, these types of
barriers became more apparent.

In our sample, residents and faculty from sites participating in an ongoing training program
in induced abortion (RHEDI sites) were more likely to implement MV A for spontaneous
abortion. This is not surprising — physician and support staff RHEDI trainees are learning the
same skills the RTI-MM is designed to teach and have familiarity and probably a comfort level

with uterine evacuation beyond that of the other residency sites. Our results support recent
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findings about office management of spontaneous abortion among obstetrician-gynecologists*
and may indicate comfort with the MV A procedure due to prior experience in induced abortion.
Our results should be interpreted with the following limitations in mind. First, we have a
limited ability to make causal inference given our one-group study design. However, our
findings were robust to several multivariable modeling approaches that allowed us to control for
other potential influences of practice change. Second, our outcome is self-reported practice of
MVA. This outcome may in fact more accurately measure intent to use MVVA than actual
practice. It is possible that not all RTI-MM participants have had the opportunity to use MVA for
miscarriage management, but would if given the opportunity. The RTI-MM was not designed to
train residents and faculty to competency in MVA for spontaneous abortion and our survey data
do not capture actual implementation. Common challenges to procedural training in family
medicine, such as sufficient volume and scheduling difficulties *® likely apply to MVA, and
competence using MVVA must be measured by faculty in the same way other procedural skills
are. Future research should examine ways to measure MVA skills.
Third, as with all anonymous pre/post survey data, we do not have individual level linked data.
The results are potentially subject to bias when there is a turnover across time periods, although
we maintained a credible response rate. It is possible that individuals most motivated to
implement MV A for miscarriage responded to the post survey and not the pre survey and those
least motivated responded to the presurvey and not to the postsurvey, which would overestimate
intervention effects. Our effect size is large, however, and even under these circumstances would
be substantial. It is also possible that the non-response reflects normal turnover and was

unrelated to motivation to perform MVA.
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Finally, it is possible that 6 months is not enough time to see practice change. With a longer
follow-up period, we might see the effect of the RTI-MM disappear, or we might see a larger
effect as diffusion occurs.

In conclusion, this study reports a positive, robust association between the Residency
Training Initiative in Miscarriage Management (RTI-MM) and use of MVVA for management of
spontaneous abortion. Non-complicated spontaneous abortion cases should be counseled about
the full range of management options, including uterine evacuation using MVA. Integrating
MVA into family medicine settings would potentially improve access to evidence-based, quality

care for women.

18



References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Dalton VK, Harris LH, Weisman CS, Guire K, Castleman L, Lebovic D. Patient
preferences, satisfaction, and resource use in office evacuation of early pregnancy failure.
Obstet Gynecol. 2006;108(1):103-110.

Edwards S, Tureck R, Frederick M, Huang X, Zhang j, Barnhardt K. Patient acceptability
of manual versus electric vacuum aspiration for early pregnancy loss. Journal of
Women's Health. 2007;16(10):1429-1436.

Rocconi RP, Chiang S, Richter hE, Straughn JM, Jr. Management strategies for abnormal
early pregnancy. The Journal of Reproductive Medicine. 2005;50:486-490.

Harris LH, Dalton VK, Johnson TRB. Surgical management of early pregnancy failure:
History, politics, and safe, cost-effective care. Am J Obstet Gynecol. 2007;196:445.e441-
445.e445.,

Nothnagle M, Prine L, Goodman S. Benefits of comprehensive reproductive health
education in family medicine residency. Fam Med. 2008;40(3):204-207.

Nanda K, Peloggia A, Grimes D, Lopez L, Nanda G. Expectant care versus surgical
treatment for miscarriage. Cochrane Database of Systematic Reviews. 2006;2:Art.
No.:CD003518.

Hemminki E. Treatment of miscarriage: Current practice and rationale. Obstet Gynecol.
1998;91:247-253.

Wiebe E, Janssen P. Management of spontaneous abortion in family practices and
hospitals. Fam Med. 1998;30(4):293-296.

Dalton VK, Harris LH, Clark SJ, Cohn L, Guire K, Fendrick AM. Treatment patterns for
early pregnancy failure in Michigan. Journal of Women's Health. 2009;18(6):787-793.
Dalton VK, Harris LH, Gold KJ, et al. Provider knowledge, attitudes, and treatment
preferences for early pregnancy failure. Am J Obstet Gynecol. 2010;202:531.e531-538.
Creinin MD, Schwartz JL, Guido RS, Pymar HC. Early pregnancy failure--Current
managment concepts. Obstet Gynecol Surv. 2001;56(2):105-113.

Bird ST, Harvey SM, Beckman LJ, Nichols MD, Rogers K, Blumenthal PD. Similarities
in women's perceptions and acceptability of manual vacuum aspiration and electric
vacuum aspiration for first trimester abortion. Contraception. 2003;67:207-212.
Goldberg AB, Dean G, Kang M-S, Youssouf S, Darney PD. Manual versus electric
vacuum aspiration for early first-trimester abortion: A controlled study of complication
rates. Obstet Gynecol. 2004;103(1):101-107.

Blumenthal PD, Remsburg RE. A time and cost analysis of the management of
incomplete abortion with manual vacuum aspiration. International Journal of
Gynecology and Obstetrics. 1994;45:261-267.

Prine L, Macnaughton H. Office management of early pregnancy loss. Am Fam
Physician. 2011;84(1):75-82.

Wallace RR, Goodman S, Freedman LR, Dalton VK, Harris LH. Counseling women with
early pregnancy failure: Utilizing evidence, preserving preference. Patient Educ Couns.
2010;81(3):454-461.

American Academy of Family Physicians. Recommneded Curriculum Guidelines for
Family Medicine residents. Maternity and Gynecologic Care. AAFP Reprint No. 261
[http://www.aafp.org/online/etc/medialib/aafp _org/documents/about/rap/curriculum/mate
rnitycare.Par.0001.File.tmp/Reprint261.pdf. Accessed May 18, 2011.

19


http://www.aafp.org/online/etc/medialib/aafp_org/documents/about/rap/curriculum/maternitycare.Par.0001.File.tmp/Reprint261.pdf
http://www.aafp.org/online/etc/medialib/aafp_org/documents/about/rap/curriculum/maternitycare.Par.0001.File.tmp/Reprint261.pdf

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Grumbach K, Hart LG, Mertz E, Coffman J, Palazzo L. Who is caring for the
underserved? A comparison of primary care physicians and nonphysician clinicians in
California and Washington. Annals of Family Medicine. 2003;1(2):97-104.

Nothnagle M, Sicilia JM, Forman S, et al. Required procedural training in family
medicine residency: A consensus statement. Fam Med. 2008;40(4):248-252.

Davis D, O'Brien MAT, Freemantle N, Wolf FM, Mazmanian P, Taylor-Vaisey A.
Impact of formal continuing medical education. Do conferences, workshops, rounds, and
other traditional continuing education activities change physician behavior or health care
outcomes? JAMA. 1999;282:867-874.

Grimshaw JM, Shirran L, Thomas R, et al. Changing provider behavior. An overview of
systematic reviews of interventions. Med Care. 2001;39(8(supplement 2)):112-1145.

Grol R, Grimshaw JM. From best evidence to best practice: Effective implementation of
change in patients' care. Lancet. 2003;362:1225-1230.

Dopson S, FitzGerald L, Ferlie E, Gabbay J, Locock L. No magic targets! Changing
clinical practice to become more evidence based. Health Care Manage Rev.
2002;27(3):35-47.

Ruhe MC, Weyer SM, Zronek S, Wilkinson A, Wilkinson PS, Stange KC. Facilitating
practice change: Lessons from the STEP-UP clinical trial. Prev Med. 2005;40:729-734.
Dopson S, Locock L, Chambers D, Gabbay J. Implmentation of evidence-based
medicine: Evaluation of the Promoting Action on Clinical Effectiveness programme.
Journal of Heath Services Research and Policy. 2001;6(1):23-31.

Foster-Fishman PG, Behrens TR. Systems change reborn: Rethinking our theories,
methods, and efforts in human services reform and community-based change. Am J
Community Psychol. 2007;39:191-196.

Paul M, Nobel K. Papaya: A simulation model for training in uterine aspiration. Fam
Med. April 2005;37(4):242-244.

Shadish WR, Cook TD, Campbell DT. Experimental and quasi-experimental designs for
generalized causal inference. Boston: Houghton Mifflin; 2002.

Callegari L, Darney BG, Sementi O, Dunsmoor-Smith R, Prager S. Correlates of
evidence-based provision of intrauterine contraception among physicians in Seattle
Obstet Gynecol. Under review.

Brahmi D, Dehlendorf C, Engel D, Grumbach K, Joffe C, Gold M. A descriptive analysis
of abortion training in family medicine residency programs. Fam Med. 2007;39(3):399-
403.

Dehlendorf C, Brahmi D, Engel D, Grumbach K, Joffe C, Gold M. Integrating abortion
training into family medicine residency programs. Fam Med. 2007;39(5):337-342.

Zou G. A modified poisson regression approach to prospective studies with binary data.
American Journal of Epidemiology. 2004;159(7):702-706.

McNutt L-A, Wu C, Xue X, Hafner J-P. Estimating the relative risk in cohort studies and
clinical trials of common outcomes. American Journal of Epidemiology.
2003;157(10):940-943.

Greenland S. Model-based estimation of relative risks and other epidemiologic measures
in studies of common outcomes and in case-control studies. American Journal of
Epidemiology. 2004;160(4):301-305.

Diggle PJ, Heagerty P, Liang K-Y, Zeger SL. Analysis of longitudinal data. New York:
Oxford Univerity Press; 2002.

20



36.
37.
38.
39.
40.
41.
42.

43.

Cull WL, O'Connor KG, Sharp S, Tang S-fS. Response rates and response bias for 50
surveys of pediatricians. HSR: Health Services Research. 2005;40(1):213-226.

Dillman DA, Smyth JD, Christian LM. Internet, mail, and mixed-mode surveys. The
tailored design method. 3rd edition. Hoboken, NJ: Wiley 2009.

Rogers EM. Diffusion of innovations, 5th edition. New York: Free Press; 2003.

Grol R. Beliefs and evidence in changing clinical practice. BMJ. 1997;315:418-421.
Goodman S, Gordon R, Eckhardt C, Osborne S, Grossman D, Spiedel JJ. Beyond
education and training: making change stick. Contraception. 2009;79:331-333.

Leeman L, Espey E. "You can't do that 'round here": A case study of the introduction of
medical abortion care at a Univeristy Medical Center. Contraception. 2005;71:84-88.
Dalton VK, Harris LH, Bell JD, et al. Treatment of early pregnancy failure: Does induced
abortion training affect later practice? Am J Obstet Gynecol. 2011;204:preview.
Sierpina VS, Volk RJ. Teaching outpatient procedures: Most common settings,
evaluation methods, and training barriers in family practice. Fam Med. 1998;30(6):421-
423.

21



22

Table 1. Sample characteristics: Physician residents and faculty (N=443)

n (%) Baseline (n=277) Follow-up (n=166)
Residents 183 (66) 103 (62)
Female 157 (57) 96 (58)
At a RHEDI site?* 40 (14) 38 (23)
Doing any miscarriage 119 (43) 101 (60)
management***

Using MV A for miscarriage 7(3) 76 (46)
management***

Reported completing baseline L 106 (63)
survey

Reported attending RTI-MM L 144 (86)

session

Notes. *p<.05, ***p<.001 for 2 sample t-test difference between baseline and follow-up; RHEDI

= Reproductive Health EDucation In Family Medicine; RTI-MM = Residency Training Initiative

in Miscarriage Management
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Table 2. Knowledge, Attitudes and Barriers: Summary scores and select individual items

Mean scores (SD)

Summary scores baseline follow-up
Knowledge

T/F, multiple choice items (9 possible) 7.7(1.1) 8.2 (0.9)***
Patient scenario score (27 possible) 23.4 (1.8) 22.9(3.1) *

Attitudes (15 items, 75 possible; higher score indicates more 56.2 (6.6) 60.4 (7.7) ***
positive attitude)

Barriers (19 items; 95 possible; higher score indicates more 58.0 (9.7) 55.0 (11.8) **
perceived barriers)

Select individual items that showed significant change

Knowledge; proportion answering correctly

Patient satisfaction is highest when women are offered all .80 9QF**

treatment options

| am aware of an oral pain regimen for miscarriage management | .73 95F*x*

Attitudes: likert scale, 5=strongly agree

MVA is appropriate for MM 4.0 4.4>%**
Nursing staff support MM via MVA 3.4 3.8***

MVA will save time for me and my patients 3.7 4.0***

Women experiencing SAB can tolerate MVA with local 3.9 4.2%**

anesthesia

MVA requires skills similar to those | already have 3.5 4. 1%**

Barriers: likert scale, 5=strongly agree




Equipment not available

3.6

3.1

Lack of residency policy/philosophy on office-based MM

3.1

2.7

Notes. *p<.05, **p< .01, ***p <.001 for difference between baseline and follow-up; SAB=

spontaneous abortion; MM=miscarriage management; MVA= manual vacuum aspiration
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Table 3: Associations with self-reported MV A practice. Multivariable regression results (N=441

for all models)

GLM Modified Poisson models (RR; CI)

model 1

model 2

Intervention: RTI-MM

binary: Follow-up

9.11 (4.20-19.78);

p<.001

Categorical (baseline is referent group)

Follow-up, reported not attending a RTI-

MM training

6.72 (2.31-19.55);

p<.001

Follow-up, reported attending a RTI-MM

training

9.62 (4.52-20.48);

p<.001

Covariates

Resident (vs faculty)

1.06 (.67-1.66)

1.04 (.68-1.60)

Male gender 1.44 (1.15-1.81); 1.44 (1.16-1.80);p=.001
p=.001
RHEDI site? 1.87 (1.58-2.23); 1.91 (1.57-2.34);

p<.001

p<.001

Gender RHEDI interaction

0.77 (.59-1.00); p=.05

0.73 (51-1.03); p=.08

Follow-up respondent completed baseline

survey

1.59 (1.00 — 2.54);

p=.05

1.57 (1.01-2.46); p=.05

Doing any type of MM

3.16 (1.85-5.38);

p<.001

3.11 (1.83-5.30);

p<.001




knowledge score .99 (.98-1.01) .99 (.98-1.00)

attitudes score 1.03 (1.00-1.06); p=.03 1.03 (1.00-1.06); p=.04
barriers score 0.99 (.98-1.0); p=.03 0.99 (.98-1.0); p=.06
Support staff knowledge (site mean at 1.60 (1.36- 1.63 (1.39-1.91);
follow-up) 1.88);p<.001 p<.001

Support staff attitudes (site mean at 1.03 (1.01-1.06);p=.01  1.03 (1.01-1.06);
follow-up) p=.004

Support staff barriers (site mean at follow 1.14 (1.10-1.18); 1.14 (1.10-1.18);

up) p<.001 p<.001

Notes. MVA = manual vacuum aspiration; MM = miscarriage management; T/F= true false

items
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“One of those areas that people avoid”

A gualitative study of implementation in miscarriage management
ABSTRACT
Background Miscarriage is common and often managed by specialists in the operating room
despite evidence that office-based manual vacuum aspiration (MVA) is safe, effective, and saves
time and money. Family Medicine residents are not routinely trained to manage miscarriages
using MVA, but have the potential to increase access to this procedure. This process evaluation
sought to identify barriers and facilitators to implementation of office-based MVA for
miscarriage in Family Medicine residency sites in Washington State.
Methods The Residency Training Initiative in Miscarriage Management (RTI-MM) is a theory-
based, multidimensional practice change initiative. We used qualitative methods to identify
barriers and facilitators to successful implementation of the RTI-MM.
Results Thirty-six RTI-MM participants completed an interview. We found that the common
major barriers to implementation were low volume and a perception of miscarriage as emotional
and/or like abortion, while the inclusion of support staff in training and effective champions
facilitated successful implementation of MV A services.
Conclusion Perceived characteristics of the innovation must be explicitly addressed in
dissemination strategies and support staff should be included in practice change initiatives.
Questions remain about how to best support champions and influence perceptions of the
innovation. Our study findings contribute programmatically, to improve and adapt the RTI-MM,
and to broader theoretical knowledge about practice change and the implementation of

innovation in health services.
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BACKGROUND
About 15% of recognized pregnancies end in miscarriage, or spontaneous abortion (Dalton et al.,

2006; Edwards et al., 2007); the proportion increases with the sensitivity of pregnancy diagnosis
to a range of 20%-62% (Rocconi, Chiang, Richter, & Straughn, 2005). Miscarriage management
strategies are expectant (wait and see), medication (misoprostol), office-based management via
manual vacuum aspiration (MVVA), and operating room based management under general
anesthesia. MVA s as safe as operating room-based care in samples of women presenting with
miscarriage (Edwards et al., 2007) and seeking induced abortion (Bird et al., 2003; Goldberg,
Dean, Kang, Youssouf, & Darney, 2004), may improve patient satisfaction with care (Dalton et
al., 2006; Harris, Dalton, & Johnson, 2007), and results in significant time and cost savings
compared to operating room-based management (Blumenthal & Remsburg, 1994; Dalton et al.,
2006; Rocconi et al., 2005). However, operating room-based management has remained usual
practice for decades. The literature suggests that non-complicated miscarriage cases (e.g. <12
weeks) should be counseled about the full range of management approaches (Harris et al., 2007).
Patient preferences have been shown to play a role in choice of management and in post-
procedure satisfaction, (Dalton et al., 2006; Harvey, Beckman, & Satre, 2001; Wieringa-de
Waard et al., 2002) regardless of which management approach was chosen (Wieringa-de Waard
etal., 2002).

Family medicine residents are not routinely trained in office-based uterine aspiration for
miscarriage (Nothnagle, Prine, & Goodman, 2008) despite recommendations (Nothnagle, Sicilia
et al., 2008). However, training family medicine residents to perform MVA in an office setting
can improve continuity of care and expand access to this procedure, especially in rural settings

served solely by a generalist (Barr, 2005; Nothnagle, Prine et al., 2008). Experience with MVA
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for miscarriage management is also a skill that can be translated to other common procedures:
management of uterine hemorrhage, endometrial biopsies, and induced abortion.

The safety and efficacy of office-based uterine aspiration using MVA is known (Dalton
et al., 2006; Goldberg et al., 2004; Harris et al., 2007); less well understood is how to
successfully integrate the service into family medicine settings. Our impact evaluation (Darney,
Weaver, Stevens, Kimball, & Prager, In press) showed a positive association with physician
intent to practice MVVA following a training intervention; this process evaluation sought to
understand the implementation process more comprehensively at participating sites.

Figure 1 depicts the conceptual model for this study, based upon Greenhalgh et al.’s
(Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004) review of the determinants of
dissemination and implementation of innovations in health service organizations. The innovation
in this project is office-based miscarriage management via MVA in family medicine residency
settings, the Residency Training Initiative in Miscarriage Management (RTI-MM) is the
dissemination strategy, and the user systems are the family medicine residency sites.

Dissemination, communication, and influence strategies employed by the RTI-MM
(described in more detail below) include many identified by Greenhalgh et al. (Greenhalgh et al.,
2004) and others (Davis et al., 1999; Dopson, FitzGerald, Ferlie, Gabbay, & Locock, 2002;
Foster-Fishman & Behrens, 2007; Grimshaw et al., 2001; Rogers, 2003; Ruhe et al., 2005) as
positively associated with successful implementation: interactive strategies and outreach visits,
use of champions, expert opinion, homophily, stakeholder input and social networks, participant
feedback, tailoring, and an explicit focus on systems change. The RTI-MM also incorporated
strategies to address characteristics of the innovation such as trialability and observability, and to

influence perceptions such as relative advantage, compatibility, complexity, and risk
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(Greenhalgh et al., 2004) which have been linked to diffusion (Berwick, 2003) and active
dissemination. The RTI-MM team had less information about the user systems, but hypothesized
that residency programs would have good absorptive capacity for new knowledge (Greenhalgh et
al., 2004), including a “learning organization culture,” and be open to interprofessional
teamwork.

RTI-MM Program characteristics

The RTI-MM was aimed at family medicine residents, faculty, and clinical and
administrative support staff at the 10 diverse, non-military family medicine residency sites in the
State of Washington. The first step of the RTI-MM was to involve residency faculty as site
“champions,” key individuals in the social network who support the innovation (Rogers, 2003).
We held a workshop with representatives of all family medicine residency sites who indicated
interest in promoting the success of the RTI-MM. Following the champions workshop, the
training team traveled to each of the 10 residency sites. The standard RTI-MM on-site, half-day
intervention package for faculty and residents included:

1) A didactic session on office-based miscarriage management (expectant, medication
and MVA): “Do nothing, do something, do surgery,” with an explicit focus on patient-centered
care (patient choice in miscarriage management options).

2) A hands-on “papaya workshop” to practice MV A technique. The papaya model has the
advantages of being low-tech and relatively easy to implement, and permits participants to
practice emptying the contents of the uterus (papaya seeds and fruit) with the MVA device,

which plastic pelvic models do not (Paul & Nobel, 2005).
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3) Participatory discussion sessions focused on systems change, values clarification
(Goodman et al., 2009), patient centered care, and hesitations or perceived barriers to integrating
office-based miscarriage management.

Key support staff (clinical and administrative) were encouraged to participate in the
initial training described above and also received two additional on-site sessions tailored to their
roles and clinical sites. Training content was tailored based on participant feedback at the
stakeholder meeting and trainer experience during the initial didactic session. Support staff
training typically included basic didactic information on miscarriage management in the office
setting and a focus on systems change to address site-specific barriers such as patient flow,
triage, billing, and blood products management. All sites received the standard didactic and two
support staff trainings.

METHODS
This process evaluation is part of a mixed-methods evaluation of the RTI-MM (Darney et al., In
press). In this study, we used purposive sampling and qualitative methods to identify barriers and
facilitators to successful implementation of the RTI-MM.

Data collection took place between 6 and 18 months after the initial training session and
after all training sessions were completed; timelines were different for each site based on
scheduling all three training sessions. We oversampled the two sites selected to participate in
additional follow-up training after data collection for this study was complete. We employed
purposive, maximum variation sampling (Patton, 2002) (p. 243). Semi-structured interviews with
RTI-MM participants followed a general interview guide approach (Patton, 2002)(p. 343). That
is, the interview guide contained all possible questions, but not all participants were asked the

same questions in the same order; flexibility was built into the data collection process. All
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individuals who attended an RTI-MM training session received a recruitment email from the
Family Medicine Residency Network (FMRN), a co-coordinating body of family medicine
residency sites. Potential participants contacted the evaluator (BGD) to learn more about the
study, review the consent process, and schedule an interview. All interviews took place after
receipt of written informed consent and were conducted over the phone to provide participants
with maximum flexibility in scheduling. Phone interviews were recorded as password-protected
electronic computer files. This study was approved by the University of Washington Human
Subjects Division.

The evaluator (BGD) transcribed each interview into a case summary organized by
interview question as a first stage of data reduction and synthesis. We used thematic analysis,
which allow for concepts not identified a priori by the researcher to emerge (Morse & Field,
1995), and developed our coding scheme through an iterative process: a short initial code list
was developed and n=10 case summaries coded. Next, we refined the code list to include
emergent themes (Morse & Field, 1995). Finally, after all case summaries were coded, we
refined the code list a final time, collapsing overlapping codes, renaming, and deleting codes.
Following data coding, we developed matrices (Miles & Huberman, 1994) to display
summarized data by key themes across and within subjects (Ayres, Kavanaugh, & Knafl, 2003)
and stratified by role and site (Patton, 2002) to facilitate comparative analyses (Bradley, Curry,
& Devers, 2007) and examination of themes in the context of our conceptual framework.

RESULTS
Thirty-six RTI-MM participants completed an interview. The 10 sites contributed a range of one
to 10 interview participants, with a modal value of three. Miscarriage management varied at the

10 sites prior to the training. No sites offered office-based aspiration miscarriage management
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services using MVA prior to the RTI-MM training, but half offered medication management and
all did expectant management. Prior to the RTI-MM, all patients selecting aspiration
management were referred out to be managed in an operating room setting. At the time of
interviews, 6 of the 10 sites had implemented MV A services; 3 additional sites were eventually
able to implement but had not at the time of interviews. Table 1 describes interview participant
characteristics. We classified themes guided by the conceptual framework as related to the
innovation, the dissemination strategy, and the user systems.
The innovation: Perceptions of miscarriage and MVA
Perceptions of miscarriage and of the MVVA device or procedure were barriers to implementation
of MVA services for miscarriage. Miscarriage was perceived as emotional and as like induced
abortion; achieving clarity on the difference between miscarriage and abortion was important to
user systems and facilitated implementation. Low volume and thus lack of opportunity to train
using the MVVA was also a barrier for sites.
“It is a very emotional sort of thing”
Participants focused on perceptions of the diagnosis and treatment of miscarriage as highly
emotional and thus a barrier to implementing the service.
“For residents and for trainees it’s the emotional content and sort of the technical
content and trying to manage them both at once...In other procedures that we’ve
introduced in recent years, the emotional content isn’t as high. I think it’s hard for
people to balance that when you’re working so hard to learn a technical skill, then
it’s hard to learn about caring for the patient at the same time, balancing those two
things is really hard, but it’s what you have to learn.” (MD faculty and site

champion)
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“...And this is an area that people, you know, it’s like I don’t want to deal with this it’s bloody
and it’s emotional and get me out of here. And their default was just to send them somewhere
else so they didn’t have to deal with it.” (Faculty MD and site champion)

Some of the emotional nature of miscarriage was described as linked to providers’
circumstances and discomfort, not patient emotions.

“l guess, you know, it’s hard for [staff] to talk about, it’s the what if, it’s the death concept, it’s
just one of those areas that people kind of go all around to avoid sometimes.” (Support Staff,
LPN team leader)

“...it’s different but it’s done like an abortion”

Much of the perception of miscarriage as emotional stemmed from the proximity of miscarriage
and induced abortion services. Participants spoke about how miscarriage management was like
abortion while also clearly articulating the difference. In addition, resistance to MVA services
due to concerns about abortion often originated with support staff. «...the idea that this
procedure started with elective abortions...and it was now coming over to miscarriage
management [and] just being able to emotionally disconnect those two because I have such
strong feelings about abortion.” (Support staff, Nurse manager)

Others described how the MVA equipment or procedure itself was a barrier for support
staff: “The [RTI-MM was] enriching of training we already did for support staff [who identify
as anti-abortion], they were able to think about the procedure itself in a more positive light”
(Faculty MD and site champion)

“Knowing the distinction and how to tell the difference”
Achieving clarity on the difference between miscarriage management and abortion services

during the RTI-MM training sessions facilitated implementation.
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“ Many of the people that I talked with...[said] we’re not doing an abortion are we? So once they
understood where in the process patients would be, they realized we were not doing
abortion...then they were happy to be supportive and be a part of it.” (Support staff, Nurse clinic
manager)

Some participants, mostly but not exclusively physicians, self-identified during
interviews as pro-choice. These participants had a different perspective on the similarity of
abortion and miscarriage services. Some expressed that focusing on emotions or abortion either
in training or within a site was problematic: “And then having in the miscarriage management
[training] a whole lot of talk about the procedure being upsetting and all that | think it really
emphasized the connection of miscarriage management to therapeutic abortion instead of
normalizing the procedure.” (Faculty MD and site champion).

For some a connection between miscarriage and abortion services was positive:

“I think we have to acknowledge that this is a way of teaching abortion skills to family medicine
doctors who otherwise don’t get this in clinics where abortion is not provided, right.” (Faculty
MD)

“every time it’s the first time.”
Low case volume of miscarriage patients in general and of patients who choose MVA in
particular emerged as a major perceived barrier to implementation. “I think one of the big
challenges is that it’s so rarely needed that every time you do you’re reinventing the wheel. And
although we have a pretty good volume, we don’t have the volume that one would need to do
enough procedures to make everybody feel comfortable.” (Faculty MD and site champion)

“If we don’t do something regularly, it makes people nervous when it does come up.” (Support

staff, MA)
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“It’s pretty simple...’
In contrast, some attributes of MVA for miscarriage management were identified by
participants as facilitators to implementation: that it was easy to use, would lower patient and
health care system costs, or could improve quality and or continuity of care.
“Being able to do this in our clinic is a cost saver for patients...our patients are more likely to

follow through and I think patients appreciate the procedure ...” (Faculty MD)

“I think people appreciate[d]...how simple a procedure and how quick it is, and...[patients] can
avoid anesthesia, they can do it right there in my office, | can schedule at the end of the day and
just get it over with, I do think there’s value in that.” (Resident MD)

Speaking about a miscarriage case managed using MVA, one participant talked about
how the MV A permitted better continuity of care: “She was able to have her husband in the
room, she had her regular physician, she had the interpreter in the room whom she knew, | think
it was a very comfortable mentally for her to have it done in our clinic in familiar surroundings.”
(Support Staff, LPN)

The RTI-MM dissemination strategy: Champions, hands-on practice, and team training
Champions—what they do and how to support them—were central to implementation of MVA
services. In addition, a positive or negative initial user system experience with MVA, often
managed by the champion, was important to implementation. Other components of the RTI-MM
dissemination strategy cited as helpful to implementation were the hands-on papaya workshop,
inclusion of support staff in training, and a focus on clinic systems.

’

“more of a reminder that it is an option’
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Champions and other participants described what champions did or did not do, and the
challenges they faced. One faculty member provided a detailed description of the role of the
champion at her site:

“[the champion] said this is important, we need to start doing this, you can’t wait

until you have a perfect protocol and the perfect patient walks in to start doing

things, or you’ll never do anything...and I think [she] was right, if we could start

doing this and be successful, then it wouldn’t feel so daunting...she kept bringing

it up and that kind of got us over that initial hump. And it does really need

someone to champion it in an ongoing fashion...who really says this is really

good, is anybody thinking about this for these patients, how has this gone, is there

anything we can do to make it go better, check in with the nurse...sort of how can

we make sure that everyone feels like this is a success.” (Faculty MD)

As this participant highlights, initial experience with MVVA was important to successful
implementation; effective champions worked to identify patients who were candidates for the
MVA procedure to promote a smooth and successful experience for the team.

Strong champions also commanded respect from peers. Support staff who took on a
champion role could be especially effective: “...but most importantly one of our LPN champions
was very positive about it...he has a lot of respect from the MAs and the staff.” (Faculty MD and
site champion)

Champions faced many challenges such as competing priorities and unsupportive clinic
or institutional environments. The challenge of championing alone was cited by several

participants: “we have you know one doctor...this has really been [in] her heart to...get
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miscarriage management here...she is amazing, [but] she’s involved in so many other things,”
(Support staff, LPN team leader)

One participant offered advice on how to support champions: “When somebody feels like
they are championing alone, having someone...outside of the clinic, who says ‘we do this, we’ve
been successful doing this, how else can we help you?’ would be great.” (Faculty MD)

“Just getting comfortable...which buttons to push and just getting used to it”
Many participants cited the hand-on simulation exercise with the papaya model as the most
beneficial part of the training because it allowed them to practice aspiration technique in a
realistic way. “The papaya it’s nice for people to get their hands on the syringe and just get a
sense of what the suction feels like. It’s nice to have something appear in the syringe and I think
gave people a little more confidence...” (Faculty MD and site champion)

“ideas how other clinics rolled out the service”

In addition to the inclusion of support staff to enhance clinic-level practice change,
participants spoke about other aspects of their systems such as protocols, patient education
materials, and hearing how other sites had implemented MVA. This content was necessary for
implementation, and also often necessary to convince organizational (e.g. hospital level) leaders
to endorse the practice change initiative. “[During the RTI-MM,] we discussed scenarios and
options and questions and got some ideas how other clinics rolled out the service and used it and
we got some [protocols, education materials]...that we could incorporate into our practice.”

(Support staff, LPN office co-ordinator)

“I mean | had MV As and stuff, but we hadn’t quite gotten to the point of having protocols and

using them in the clinic” (Faculty MD and site champion)

40



The user systems: Teamwork and scope of practice

Each residency site was a unique user system, but common themes emerged, especially about the
value of team, or interprofessional, training and scope of practice or institutional barriers.
“hearing the same messages”

The inclusion of support staff in didactic training and focus on values and systems within the
support staff training were cited as unique and useful characteristics of the RTI-MM and
participants acknowledged that support staff involvement is necessary to successful
implementation: “critical to having it happen is...support staff who want to make it happen.”
(Resident MD)

And support staff spoke of their role in service provision and training: “I’m kind of
the...resource person for so much of what happens in the clinic. So although I might not ever be
involved in one of the procedures (although I’d like to be just so I can be more tuned into what
happens), I definitely need to know what’s going on.” (Support staff, Nurse supervisor)
“interesting...since we are in a teaching situation to have the hands on experience with the
papaya and you know be able to really see what the doctors are doing because that helps us in
training with the doctors.” (Support staff, MA)

“Scope of practice for family practitioners is a battle here.”

Perceptions of scope of practice within each site varied and depended on several factors
including relationships with obstetrician-gynecologist colleagues, patient population, and
geographic location. However, these factors were not deterministic and operated differently
across sites, indicating that local culture is central to scope of practice controversies.

“it’s a little bit political...we still end being a little more on the defensive and

that’s part of the problem...as opposed to if | was a rural doc and | was the only
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one who offered this procedure, then everybody would be delighted I did it and

nobody would give me a hard time about it, but in the urban setting, when there’s

maybe a little bit different community standard and our OB backup isn’t doing

miscarriage management in the clinic setting, then that feels a little bit trickier.”

(Faculty MD)

Obstetrician-gynecologists were perceived as having influence over family medicine clinic
policies: “I’ve talked with him [staff Ob/Gyn] about it and his bias is that patients have a
preference to just do it in the OR rather than doing in the clinic. So that could be it too, because |
imagine he has an influential role around our clinic policies and that sort of thing.” (Resident
MD)

Scope of practice was also an issue at the organizational or hospital level, whose approval
is needed to implement new office procedures: “ [I was] unsure if the powers that be...would be
OK with us providing that service or if it would be deemed oh, that’s only something that
OB/Gyns can do.” (Resident MD)

DISCUSSION

Our data about the implementation of MV A for miscarriage management in Family
Medicine residency settings in Washington State support the importance of previously identified
constructs in the implementation process (Damschroder et al., 2009; Greenhalgh et al., 2004).
We found that perceptions of the innovation, the dissemination strategies, and the user system all
played a role in the implementation process. We identified common barriers to implementation
such as low volume and a perception of miscarriage as emotional and/or like abortion, as well as
facilitators, such as the inclusion of support staff in training, hands on experience, and effective

champions. Our findings also raise questions for further study, such as the best way to support
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champions and the interaction between champions and their systems, and identification of the
best strategies to positively influence perceptions of MVA.
The innovation

Our results strongly support previous work that states that user perceptions of the
innovation are central to implementation (Berwick, 2003; Damschroder et al., 2009; Greenhalgh
et al., 2004; Rogers, 2003). In our sample, perceived characteristics of the innovation were about
both the device and procedure (MVVA) and about the diagnosis (miscarriage). No practice change
initiative is neutral, but miscarriage, with its proximity to death, reproduction, and induced
abortion, may be especially challenging. Perceived characteristics of the innovation (like
abortion, too emotional) and perceived compatibility of the innovation with individual users and
systems due to these perceptions must be explicitly addressed in dissemination strategies. There
was overlap and feedback between the innovation and users and their systems, highlighting that
these categories or constructs do not have clear boundaries (Damschroder et al., 2009).

Previous literature suggests that individuals or sites with a focus on patient centered care
are more successful at implementing innovations (Damschroder et al., 2009). We found that
patient centered care, especially the concept of continuity of care, was a value shared by users
that enhanced compatibility and facilitated implementation of MVA, and that for some users, the
MVA itself had attributes that enhanced patient centered care — simple, quick to use, and
inexpensive.

Dissemination strategies

It is well understood that compelling evidence is necessary but not sufficient for practice

change to occur; evidence must be supported with additional strategies (Berwick, 2003; Davis et

al., 1999; Grimshaw et al., 2001; Grol, 1997). The use of champions, interactive approaches,
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and a systems approach to team training were all important to the RTI-MM dissemination
strategy. Our results point to the importance of effective champions and provide detail about how
champions operate. Effective champions were those leaders who maintained a focus on
integrating MV A into practice, who engaged in training the entire team, who leveraged existing
networks, such as supporting support staff leaders, and who were able to encourage change in
clinic norms or expectations. Experience—a positive or negative experience with MVVA and how
that feeds back into implementation—was a key role of champions at participating sites.
Reliance on a single site champion can lead to burnout, however, given that champions have
many competing responsibilities and priorities (Bodenheimer, 2007). Our experience suggests
that supporting champions is a key component of success and our findings point to ways to
develop and support effective champions, such as providing content for protocols and
presentations to colleagues or hospital administration about MVA and checking in frequently to
share new information and provide support.

Our results support using values clarification in practice change interventions to address
barriers related to value-laden perceptions about the innovation. Values clarification has been
widely used as part of patient decision-making tools (Branstetter-Rost, Cushing, & Douleh,
2009; Stacey et al., 2011), but used less frequently to examine provider behavior. A key
exception to this is in the literature on implementing induced abortion services (Goodman et al.,
2009; Leeman & Espey, 2005; Turner, Hyman, & Gabriel, 2008). Future research should explore
whether exposure to values clarification shifts physician and support staff attitudes about
miscarriage and whether exposure to miscarriage can shift attitudes about the MV A procedure or
induced abortion services.

The user system
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The inclusion of clinical and administrative support staff in RTI-MM training facilitated
implementation of MVA services. The RTI-MM explicitly acknowledged the important roles of
support staff in patient care and in working with faculty to train residents. Even in these teaching
sites, training did not routinely include support staff, and some sites were not initially
enthusiastic about the inclusion of support staff in training. Interprofessional and/or team training
is an innovation in medical (Brashers, Peterson, Tullman, & Schmitt, 2012; Ho et al., 2008) and
continuing (Wilcock, Janes, & Chambers, 2009) education, facilitates implementation (Grol &
Grimshaw, 2003), and has been associated with better clinical preparedness by physicians
(Bandali, Craig, & Ziv, 2012). However, it is challenging to implement (Rees & Johnson, 2007)
and does not yet have strong evidence to support impacts on professional practice or health
outcomes (Hammick, Freeth, Koppel, Reeves, & Barr, 2007; Reeves et al., 2010; Zwarenstein &
Reeves, 2006). User systems that successfully implemented MVA were generally those sites
where study participants articulated their role as learning and training centers, acknowledged the
role of support staff in implementation and patient care, and “bought into” the team
(interprofessional) training component of the RTI-MM.

Our results should be interpreted with the following limitations in mind. We oversampled
at sites selected for further follow-up, which may limit generalizability to all sites. However, our
findings across sites support findings at our oversampled sites and our use of maximum variation
sampling ensured that a variety of roles and sites provided data. As with all non-experimental
research designs, it is likely that study participants had more interest in our topic than non-
participants; it is also possible that non-participants experienced different barriers and facilitators
than study participants. However, our data represent a range of opinion about implementation of

miscarriage management services. Finally, we collected data from individuals and look for
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common themes at the site level. Sites are made up of individuals, and organizational change

begins with individuals, but we do not understand how they interact (Damschroder et al., 2009).

IMPLICATIONS FOR PRACTICE ANDPOLICY
Our study of implementation of miscarriage management services using MV A provides concrete
strategies for clinical sites seeking to successfully implement similar services. We found much
that overlaps with the broader health services, practice change, and implementation science
literature, and also identified elements that may be specific to reproductive health care services.
Perceived characteristics of the innovation and perceived compatibility of the innovation with
individual users and systems must be explicitly addressed in dissemination strategies; supporting
champions is a key component of success; and support staff should be explicitly included in
practice change interventions. While these components support existing literature, perceived
characteristics of the innovation may be a larger barrier in reproductive health services than other
primary care services.

CONCLUSION

Perceived characteristics of the innovation (too emotional, like abortion) must be explicitly
addressed in dissemination strategies and support staff should be explicitly included in practice
change initiatives. Questions remain about how to best support champions and influence
perceptions of the innovation, and which components of the RTI-MM were most important. Our
study findings contribute programmatically, to improve and adapt the RTI-MM, and to broader
theoretical knowledge about practice change and the implementation of innovation in health

services.
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Figure 1. Characteristics that support or impede practice change. Adapted from Greenhalgh

(Greenhalgh et al., 2004)

The Dissemination The User
—> . —_—

Innovation Strategies System
Office-based MVA for RTI-MM FM residencies
miscarriage —> | « Champions —> | » System antecedents
« Relative advantage « Expert opinion » System readiness
« Trialability « Homophily » Adopters
« Compatability * Networks * Implementation
» Observability

« Complexity

Greenhalgh, T., Robert, G., Macfarlane, F., Bate, P., & Kyriakidou, O. (2004). Diffusion of
innovations in service organisations: Systematic review and recommendations. Milbank
Quarterly, 82(4), 581-629.
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Table 1. Participant characteristics, N=36

n
Role
Resident 10
Faculty 12
Clinical support staff (e.g. MA, RN) 8
Administrative support staff (e.g. clinical 6
manager, scheduler)
Site champions (MD or support staff) 7
Female gender 27
White, non-Hispanic race/ethnicity (n =5 26
missing)
At a site that implemented MVA services by 28
the time of interviews (n=6 sites)
At a site that was selected for follow-up 17
training following this study
At a site that provides induced abortion 5
services (n=2 sites)
At a site that provides any induced abortion 8

training (including off-site opt-in training; n=3

sites)
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Abstract
Background Oportunidades is a large conditional cash transfer (CCT) program in Mexico. This
analysis includes women aged 15-24 to examine the impact of Oportunidades program on
pregnancy and contraceptive use among young rural women in Mexico.
Methods We used three waves of the ENADID, a population-based survey, to describe trends in
outcomes. We developed a matched sample from the 2006 survey, used multivariable logistic
regression, and calculated predicted probabilities to estimate program impacts.
Results The proportion of rural young women 15-24 reporting any pregnancy stayed flat, while
contraceptive use is steadily increasing (13.2% in 1992 to 18.9% in 2009), but remains low.
School attendance by young rural Mexican women has increased dramatically. In multivariable
analyses, exposure to Oportunidades is not independently significantly associated with reduced
odds of reporting any pregnancy among young women 15-19 (OR =.74; Cl = .53, 1.04).
Married adolescents have greatly increased odds of pregnancy (OR = 48.76; Cl = 33.95, 70.02).
Marriage, previous pregnancy, and access to health insurance are significantly associated with
increased odds of contraceptive use, exposure to Oportunidades is not.
Conclusion We find no statistically significant evidence that Oportunidades reduced the
probability of pregnancy among adolescents or increased the probability of using a modern
contraceptive method. Education was associated with decreased probability of reporting a
pregnancy among adolescents and increased probability of contraceptive use. Oportunidades
may indirectly delay fertility among younger adolescents via components of the program that
encourage schooling and discourage adolescents from forming their own households Health
insurance had a significant impact on contraceptive use in our sample, but the overall level of

contraceptive use remains very low. Mexico should focus on increasing the rate of contraceptive
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use among rural women 15-24 overall, especially nulliparous women, regardless of

Oportunidades enrollment.
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Background
Much of Latin America has experienced drastic declines in fertility over the past 3 decades; total

fertility rates * have dropped from 5.1 children in the mid-1970s to 2.5 children in 2005 2.
Mexico has followed this trend, and has had an explicit population policy since the 1970s 2.
Countrywide contraceptive use is estimated to be 70% 2. Despite progress at the national level,
disparities persist with poor, rural and indigenous women having lower rates of contraceptive use
and higher fertility rates. Further, adolescent fertility has not declined at the same pace . Sixteen
percent of all births were among adolescents (women 15-19) in 2006, with a greater burden of
early fertility (under 18 years) among rural adolescents®. Early pregnancy is associated with
adverse health outcomes for women and children®, increased total fertility ’, and poverty ®.
Conditional cash transfer (CCT) programs are one approach to poverty reduction °. CCTs

10.11 and sub-Saharan Africa *?,

have been implemented in several countries in Latin America
and in India 3, Bangladesh, Nepal, and the United States ***°. CCTs have been shown to
increase utilization of conditionalities, * ** ** but evidence about their effect on health outcomes
has been mixed. In Mexico, the Oportunidades cash transfer program has been shown to have a
positive impacts on infant and child mortality, *® child growth, health'® and cognition %%, and
schooling .

The Oportunidades program (formerly called PROGRESA), which aims to reduce
poverty ° and develop human capital'® in poor households via improvements in child nutrition,
health, and education, was established in 1997 by the Mexican government and is the largest
CCT of its kind **. Oportundiades transfers cash to female household heads/wives of household
heads, called titulares, on the condition that families comply with gender and age-specific health

20, 22

services utilization, nutrition, and education requirements The program now covers five

million families in all 32 Mexican states, 2 86% of whom reside in rural areas, and has the
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largest budget of any federal human development program in Mexico %* . Details of the program,
the cash transfer °, and the experimental phase (1998-2000) have been published elsewhere %,

Oportunidades targets women with children (titulares); it may therefore affect decisions
about fertility *°. Research on reproductive behaviors and outcomes has focused on

22,23 26

improvements in antenatal care and deliveries attended by a doctor or nurse 2" associated

with exposure to Oportunidades and also documented disparities within the program %% .
Oportunidades increased contraceptive use among titulares compared to controls in the
experimental period (1998-2000) % '°, with potentially larger impacts among the poorest women
2 but did not affect birth spacing between 1998-2003 . One study reports a negative but non-
significant impact on pregnancy and childbirth among younger women (under 20 years) during
the experimental period (1998-2000)™. In 2007, Oportunidades program data suggested that
57% of exposed women of reproductive age reported using contraceptives, and there is evidence
that the proportion of women 15-19 who were cohabiting or already had a child and reported
using contraceptives increased over time % .

Oportunidades could impact fertility behaviors by different mechanisms, including
increased access to health services and health information, education, or income levels**.
Increases in female education have consistently been shown to have an independent association
with decreased fertility *°. Oportunidades explicitly encourages female children to remain in
school via a higher cash transfer for girls and for secondary school versus primary school % and
the program has shown a positive impact on grade level achieved " with a greater impact for
girls than for boys and among indigenous children . Girls raised in Oportunidades households
may remain in school longer, may have higher educational goals, and may delay first births

and/or use modern contraception. However, a benefit such as the Oportunidades program may
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create perverse incentives: a cash transfer may encourage fertility through higher payments for
more children * or reductions in male migration **, but there is not evidence of higher fertility
among titulares **%.

Research on reproductive outcomes to date has focused exclusively on female titulares of
all reproductive ages (15-49) and has relied on Oportunidades program data. This analysis
includes all women aged 15-24 (titulares or not), uses population-based data sources and
descriptive and multivariable methods to examine the impact of Oportunidades program on
pregnancy and contraceptive use among young rural women in Mexico.

Methods
We used three waves (1992, 2006, 2009) of a nationally representative demographic survey to
describe trends in pregnancy and contraceptive use; the 1992 wave occurred before the start of
Oportunidades. We used the 2006 wave to test associations of exposure to Oportunidades and
reproductive outcomes among rural women aged 15-24.

The ENADID (Encuesta Nacional de la Dinamica Demografica/National Demographic
Survey), fielded by INEGI (Instituto Nacional de Estadistica y Geografia), is a 2-stage stratified
probability sample from all 32 Mexican states, stratified by locality size and representative at the

| % All three waves of ENADID include household and individual-level data and a

state leve
reproductive health module for women 15-54. We used the ENADID 1992, 2006, and 2009 to
describe trends in our two outcomes among rural women aged 15-24. We used the 2006 survey,
which includes 142,961 individuals, to estimate the association of exposure to Oportunidades

and ever having a pregnancy and current contraceptive use. ENADID was also fielded in 1997,

but we were unable to use the 1997 wave due to poor data quality of the variables of interest. The
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ENADID 2009 is the most recent demographic survey, but does not contain an Oportunidades
exposure variable and therefore we could not use it to examine program impact.

Sample

We restricted all three datasets to women aged 15-24 residing in rural areas (defined in all waves
as <2500 inhabitants). We split the samples into adolescents (15-19) and young women (20-24).
We restricted our multivariable model of pregnancy to women 15-19 to exclude pregnancies that
could have predated exposure to Oportunidades.

Dependent variables

Our two outcomes are pregnancy and current contraceptive use. All women 15-54 were asked
“Have you ever been pregnant?” Women were also asked if they were currently pregnant. Our
measure of pregnancy includes both of these items to capture ongoing and previous pregnancy.
All women 15-54 were asked about knowledge of contraceptive methods. For any methods they
reported knowing about, they were asked if they had ever used the method. All women who
reported ever using at least one method were then asked whether they currently used any method.
Method includes male and female sterilization and “natural” methods as well as barrier,
hormonal, and long-acting modern contraceptive methods. In our analysis, women who reported
not ever using any method and therefore not asked about current use were coded as not currently
using a method. In our multivariable analyses, we used responses about each type of method to
construct an indicator of current use of a modern contraceptive method, excluding “natural”
methods. We also describe age at first birth and total number of live births although numbers
were too small among adolescents to allow for multivariable examination of these outcomes.

Independent variables
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Oportunidades exposure was measured in the ENADID 2006 by asking if “you or anyone in the
household is currently a beneficiary of Oportunidades?” We used three different education
variables in the analyses: 1) completed education level grouped into three categories: primary
school or lower, secundaria (US eighth grade equivalent), and greater than secundaria (high
school and beyond, technical school, etc); 2) indicator of whether the woman was attending
school at the time of the survey. This variable is particularly relevant for younger women who
may not have completed their schooling yet; 3) education level of the head of the household.
Marital status is a binary variable measuring any exposure to marriage or cohabitation (ever
married, widowed, divorced, living in a “free union”, etc). Divorce and widowhood were not
common in our young sample. Exposure to marriage is one of the proximate determinants of
fertility *°, and is used as a proxy for sexual activity. Indigenous status is measured by asking if
the respondent speaks any indigenous language(s). We also created a variable to assign whether
the head of household spoke any indigenous language — the Mexican government’s preferred
definition of indigenous status *. We measured access to health insurance and exposure to any
other social programs. Household composition could affect fertility decisions *° and is part of
Oportunidades selection criteria and the calculation of cash payments to enrolled families. We
measured household composition with the total number of individuals in the household, number
over 60, and number of women aged 15-49, a proxy for the fertility potential of a household.
Finally, we constructed an asset-based wealth index using factor analysis *” and household-
level data from the full sample (N=142, 961) based on five household characteristics (floor and
roof materials, water source, electricity, fuel type used for cooking) and 12 items of personal
property (radio, TV, DVD player, refrigerator, blender, washing machine, heater, water heater,

car, telephone, cell phone, computer). We divided the index into deciles, then collapsed the

59



deciles into three categories (deciles 1 and 2, 3 and 4, 5 and above) to capture variation in our
rural, poor sample. We collapsed the 32 Mexican states into 6 regions by wealth °. We dropped
the richest region, which included only Mexico City, D.F., since it is not rural and therefore not
well-represented in the Oportunidades sample.

Matching

We preprocessed the ENADID 2006 data prior to multivariable analysis using the coarsened

exact matching technique®® %

to render the exposed and non-exposed samples as similar as
possible, balancing key covariates. Matching can improve causal inference in observational
studies by reducing model dependence *®. Coarsened exact matching does not require specifying
a model like propensity score matching. We selected matching variables by examining covariate
imbalance in the full sample and considering inclusion criteria for the Oportunidades program.
We aimed to achieve a sample that retained as many treated observations as possible while also
improving balance on covariates. We matched on age (by year), education level (3 levels), head
of household education level (3 levels), currently in school, marital status, speak an indigenous
language, exposure to other social programs, number of reproductive aged women in the
household,, and wealth index. After matching, the L1 multivariate distance, an indicator of the
overlap of the variable distributions of the two samples with 1 indicating no overlap and zero
complete overlap *°, was .73, improved from .99 prior to matching; 95.8% of the sample
matched. Thirty-one out of 1,892 exposed observations (1.6%) did not match and 129 of 1922
(6.7%) unexposed observations did not match; the final analytic sample of rural women 15-24

was 3,654.

Analysis
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We used proportions and means to characterize trends in outcomes and covariates over time
(1992, 2006, 2009) among all rural women 15-19 and 20-24. We restricted the pregnancy model
to adolescents (15-19) and included a measure of whether the adolescent was currently in school
as our education variable as many adolescents have not completed their education. In the
contraceptive use model, we included level of education completed. We used multivariable
logistic models to test the association of exposure to Oporunidades with reporting pregnancy and
current use of a modern contraceptive method or sterilization. We transformed odds ratios into
predicted probabilities using Clarify * to ease interpretation of absolute and relative impacts *.
We performed several sensitivity analyses: including region as a fixed and as a random effect,
including an interaction of Oportunidades and education level, including an indicator of head of
household or wife of head of household status (vs child or other relation to the head of
household), wealth index decile categories, and replacing individual-level indigenous language
with head of household indigenous language. Our models were robust to these sensitivity
analyses; we present only the main models below. All analyses were done using STATA version
12 43

Results
The proportion of rural young women 15-24 reporting any pregnancy appeared to decrease
between 1992 and 2006 (36.1% to 32.5%), then rise again in 2009 (35.7%)(figure 1 and table 1).
Age at first birth has remained flat at about 18 years over the 17 year period, while contraceptive
use (current use of any method, including sterilization) is steadily increasing (13.2% in 1992 to
18.9% in 2009), but remains extremely low. We see disparities in pregnancy between rural
young women and those living in large urban areas (100,000+ inhabitants), but not in

contraceptive use (fig 1). At the national level, we do not see an obvious impact of the large
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Oportunidades program on young women'’s risk of pregnancy or contraceptive use. By contrast,
between 1992 and 2009 school attendance by young rural Mexican women has increased
dramatically; 46.2% of young women completed gt grade (secundaria) in 2009, compared with
28% in 1992 (Figure 2 and table 1). Disparities in education among women residing in rural
areas and large urban areas persist, however (fig 2).

Table 2 shows that the matched sample is balanced on some covariates, but differences
remain. A significantly larger proportion of women exposed to Oportunidades were younger,
more likely to speak an indigenous language, still be in school, exposed to another social
program, and poorer. Women exposed to Oportunidades are less likely to be married, be the
head of household or wife of the head of household, use a modern contraceptive method, or
report a pregnancy.

In multivariable analyses, exposure to Oportunidades is not independently significantly
associated with reduced odds of reporting any pregnancy among young women 15-19 (OR =.74;
Cl=.53, 1.04) (Table 3). An adolescent exposed to Oportunidades and currently in school has a
predicted probability of pregnancy of .05 (Cl = .04, .08), holding all other covariates at the
mean. However, an adolescent in school but not exposed to Oportunidades has a predicted
probability of .07 (.05, .10). Those in Oportunidades who are not in school have a .10 (CI =
.07,.12) probability of pregnancy, while those without either Oportunidades or school have a .13
(C1=.10, .16) probability of pregnancy. Adolescents who report being married or cohabiting
have greatly increased odds of pregnancy (OR = 48.76; Cl = 33.95, 70.02), while the number of
reproductive age women in the household is associated with lower odds of pregnancy (OR =.69;
Cl =.55, .86). Some of our subsample categories are small; we may not have the power to detect

true differences and some of our results are based on small numbers of women.
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Contraceptive use tells a similar story; current use among the entire rural sample is about
16%, but very different by age; overall, just 6% of adolescents report current use, while nearly
29% of women 20-24 do (Table 1). A smaller proportion of young women 15-24 exposed to
Oportunidades report using any modern contraceptive method (including sterilization) (9.3% vs
16.8% among the not exposed) in the matched sample (Table 2). In multivariable analyses,
Oportunidades is not significantly associated with contraceptive use among adolescents (15-19)
or young women (20-24). Marriage, any pregnancy, education, and access to health insurance are
all significantly associated with increased odds of contraceptive use (Table 4). We find no
differences in predicted probabilities of contraceptive use by Oportunidades exposure, but our
findings reveal the role of health insurance in contraceptive utilization. We find the same
predicted probability of using a modern contraceptive method, .19 (Cl = .11, .30), among
married women with health insurance who are exposed or unexposed to the program, holding
other covariates at the mean. Those without health insurance have a predicted probability of .15
(C1=.10,.20) of using a method among both the exposed and unexposed. That is, exposure to
Oportunidades exposure makes no impact, and all variation is due to health insurance. Predicted
probabilities were higher for married women who reported a pregnancy (.41 among those with
health insurance and Oportunidades; .34 among those with neither), consistent with the
relationship between marriage, any pregnancy, and contraceptive use in the logistic model. In
models stratified by marital status, health insurance was not independently associated with use of
modern contraception among unmarried women, but previous pregnancy had an even stronger
effect (data not shown). Speaking an indigenous language was not independently associated with
either outcome.

Discussion
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In this sample of young, poor, rural Mexican women, we find no statistically significant evidence
that exposure to the Oportunidades conditional cash transfer program reduces the odds of a
pregnancy among adolescents (15-19) or increases the odds of contraceptive use among women
15-24. However, we also find no evidence that Oportunidades increases pregnancy among young
beneficiaries. Our measures of education—»being currently in school and level of education
completed—are associated with both a reduction in risk of pregnancy and increased odds of
contraceptive use, respectively.

We found lower a prevalence of contraceptive use in our matched sample than previously
reported among Oportunidades beneficiaries °, and national averages in Mexico. This is likely
partially due to our younger sample, and also highlights disparities within the rural population,
and between the poor and the general population, consistent with findings within Mexico *° and
across the developing world **. Previous reports suggested increases in contraceptive use over
10 years among married Oportunidades beneficiaries aged 15-19 with at least one child . We
also find that marriage/cohabitation or reporting a pregnancy are strong correlates of using a
modern contraceptive method, but we find no evidence of an impact of Oportunidades.

Speaking an indigenous language was not significantly correlated with either pregnancy
or contraceptive use, although results suggest that women who report speaking an indigenous
language may be less likely to report a pregnancy and to use a contraceptive method; our
samples may be too small to detect significant differences. Previous work using Oportunidades

217, 28, and

program data has found disparities in antenatal and obstetric care by indigenous status
disparities in health outcomes by indigenous status certainly remains of pressing concern in

Mexico.
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Health insurance affiliation was associated with contraceptive use in this population of
rural, poor women. Our measure of health insurance may be a proxy for access to and supply of
services. Oportunidades beneficiaries are automatically eligible to enroll in Seguro Popular *°, a
large-scale social welfare policy reform initiated in 2002 to provide universal health insurance in
Mexico, which covers family planning services *. In contrast, Oportuniudades provides very
limited family planning services, offered in the context of antenatal or postpartum care *’; in our
sample marriage and previous pregnancy were associated with contraceptive use, consistent with
this scenario. Some unmarried young women in our sample are sexually active (as evidenced by
a pregnancy), and among these women, health insurance was not associated with contraceptive
use, but previous pregnancy was, further highlighting the role of fertility in uptake of
contraceptive services. Supply of services or a proxy of supply has been found to be correlated
with increased contraceptive use among the poor **. Latin America has the largest inequalities
in contraceptive use by wealth compared with Sub-Saharan Africa and South and Southeast Asia
* with additional disparities in access and utilization by age; married adolescents (15-19)
report more unmet need for contraceptive services than married women 20-24°. Supply and
access, via health insurance, may be the key to increasing contraceptive use in this young, poor
population. Services must be accessible, good quality ®, and targeted at poor young women to
increase utilization.

Education levels have improved markedly since 1992 among rural women 15-24, and
contraceptive use has increased. However, we do not see a consistent decline in reporting a
pregnancy in our descriptive analysis while we do see a strong correlation between being in
school and reduced odds of pregnancy in our multivariable cross-sectional analysis. The

discrepancy in our results suggests that it is being in school rather than a threshold level of
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education that delays pregnancy. That is, although achieving an eighth-grade education has
increased dramatically among rural young women, it is possible that being in school at age 15-19
is required to successfully delay adolescent pregnancy. Wealth and education are each
consistently correlated with reduced fertility *°, but education was not independently correlated
with contraceptive use among the poor in a recent analysis of 55 developing countries **. This
raises questions about the mechanisms for the impact of education on fertility. Education is
thought to influence fertility levels via Bongaart’s proximate determinants of fertility **: age at
marriage, postnatal fecundity (via breastfeeding and postnatal abstinence practices), and use of
contraception 3 *42: put the pathway is not well understood. Education may operate at the
cognitive level by imparting information, but some researchers have argued that the content of

education may not be as important the socialization aspects of formal education >+ >

. Quality
and content of formal education may differ dramatically, but all formal education contains
elements of Western culture (e.g. modern institutions) and ways of knowing (e.g. enumeration,
written word), that is, socialization .

Oportunidades provides an incentive for adolescents to remain in school and living at
home—the cash transfer to the head of household is conditional upon school attendance. The
program is closed to enrollment; young women do not have an incentive to establish their own
households to receive benefits, which was identified as a strength of the program *°. Although we
see no direct impacts of Oportunidades on pregnancy in our model, the incentive to keep
adolescents at home and in school may have indirect benefits.

Oportunidades has shown positive impacts on child health, cognition, and education, as

well as family planning in the context of ante- and post-partum service utilization. The goal of

the program is to reduce intergenerational poverty; fertility is an important part of achieving that
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goal, and delaying pregnancy among adolescents has important implications for reducing total
fertility as well as improving health, education, and economic outcomes . We see no impact of
Oportunidades on adolescent pregnancy or on contraceptive use among young women.
However, staying in school, a key component of Oportunidades, does appear to reduce the odds
of pregnancy among adolescents and achieving a secondary education appears to positively
influence use of a modern contraceptive method.

Countries investing in CCTs who aim to reduce poverty should focus explicitly on
delaying early fertility, and access to contraceptive services, one strategy to delay early fertility,
needs to be expanded beyond the context of already occurring fertility (e.g. prenatal care). It is
important to evaluate large-scale social policies like Oportunidades rigorously and thoroughly;
Mexico has invested a large amount of money in the program and assessment of program
impacts is hindered by a lack of population-based longitudinal data with the necessary
information on program exposure. Our results shed light on access to contraceptive services,
which is one strategy to delay early fertility, and suggest that it needs to be expanded to
nulliparous women, because the current Oportunidades benefits are only associated with prenatal
care.

Our results should be interpreted with the following limitations in mind. First, we are able
to assess the impact of Oportunidades at only one timepoint (2006). Other available datasets
(e.g. ENSA 2000, ENED 2002, ENSAR 2003, ENADID 2009) do not contain an Oportunidades
exposure variable, or had too much missing data on reproductive outcomes (ENSA 2000,
ENSANut 2005). In addition, we were unable to use the 1997 wave of ENADID; we replicated

5,55

data in the full sample of rural women from published reports and concluded the data lacked

face validity due to dramatic changes in outcomes that did not follow trends. Second, we are not
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able to capture length of exposure to Oportunidades and our measure of exposure is self-
reported. Our exposure variable asks about current exposure but may not capture those who were
previously exposed but left the program, nor does it identify those who entered Oportunidades as
it was scaled up (1998 vs 2000 vs 2003). Previous research in titulares has found mixed results
by length of exposure %%, We restricted our pregnancy models to women aged 15-19 to avoid
including any pregnancies that could have occurred prior to program inclusion in 1998 or 2000.
Third, our variables of interest are all self-report. If there is systematic variation in responses by
exposure to Oportunidades, it would introduce bias. However, the population-based data we use
is likely less biased than the program data used by previous analyses. Finally, we are inferring
causal relationship from an observational study; this analysis is subject to the limitations of all
observational studies, such as potential omitted variables bias. We used a matched sample to
reduce model dependence and performed sensitivity analyses to assess the robustness of our
results, but these methods are not perfect.

In conclusion, we find no statistically significant evidence that household-level
exposure to Oportunidades reduced the probability of pregnancy among adolescents or increased
the probability of using a modern contraceptive method. Education was associated with an
increased probability of contraceptive use and decreased probability of reporting a pregnancy
among adolescents; Oportunidades may indirectly impact fertility among adolescents via
components of the program that encourage the schooling and discourage adolescents from
forming their own household. Health insurance had a significant impact on contraceptive use in
our sample, but the overall level of contraceptive use remains very low. Mexico should explicitly
target fertility among young women by increasing the rate of contraceptive use among rural

women 15-24 overall, especially nulliparous women, regardless of Oportunidades enrollment.
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Fig 1.

Mexican women 15-24
reporting any pregnancy and current contraceptive use
by age group, year and residence
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Fig 2.

Mexican women 15-24
Education levels by year and rural/urban residence
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Table 1. Sample descriptive statistics and trends in outcomes: Rural women aged 15-24 in Mexico 1992-2009

1992 2006 2009
all 15-19 20-24 all 15-19 20-24 all 15-19 20-24
()
sample n (%) 11,138 6460 4678 3832 2199 1633 6363 3648 2715
0.58 0.42 0.57 0.43 0.57 0.43
Education level
. 66.5 65.1 68.5 29.2 22.7 38 22.8 18.8 28.2
none/primary
28 29.3 26.2 42.3 48.3 34.1 46.2 51 39.9
jr high/secundaria
5.4 5.5 5.3 28.5 29 27.9 30.8 30 31.9
above secundaria (HS,
tech school, post-grad)
Speak an indigenous not
language . T 10.8 11 10.4 12.3 13 11.3
available
Ever married/cohabitating
38.5 21 62.7 324 15.6 55.1 35.5 19.6 56.7
H to health t
nasaccesstohea no 3906 402 388 582 603 554
insurance available
Ever pregnant? 36.1 18.1 60.9 325 16.3 54.3 35.7 18.5 58.8
Currently using a
contraceptive method or 13.2 5.1 24.4 15.8 6.1 28.8 189 9.4 31.8

sterilized

Age at 1" birth mean(SD)
18.1(2.2) 16.8(1.3) 18.6(22)  183(23) 16.9(L4) 187(2.3)  18.0(2.2) 16.5(1.2) 185(2.2)

Total number of live
births mean(SD) 1.8(1.1) 1.2(0.7) 2.0(1.1) 1.4(0.9) .86(0.6) 1.6(0.9) 1.3(0.9) 0.83(0.6) 1.5(0.9)

Notes. Rural =<2500 inhabitants; age at first birth outliers excluded at 2%ile, 98%ile; total live births among women reporting
any pregnancy
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Table 2.

Sample characteristics. Matched sample of rural women 15-24, 2006,

N=3654

Speak indigenous language

Currently in school

Education level
none/primary
secundaria/jr high
above secundaria

Married/cohabitating

Child of head or spouse of
head of household

Other health insurance

Exposed to other social
program

Total household size mean
(SD)

Number of women 15-49
in household mean (SD)
Asset index deciles

deciles 1 & 2 (poorest)
deciles 3 and 4
deciles 5-10

Any pregnancy or currently
pregnant

Current use of modern
contraceptive method

age at first birth mean (SD)
(n=632 births)

Oportunidades (n=1861)

No Oportunidades

(n=1793)
15-19 20-24 15-19 20-24
(n=1232; (n=629; (n=914; (n=879;
66.2%) 33.8%) 51.0%)***  49.0%)**
*

% % % %
15.3 17.3 5.7%** 6.6***
47.7 9.9 43.1%** 10.7
21.2 46.0 25.5%** 36.4**
53.3 31.3 41.6 37.9
25.6 22.7 32.9 25.7
114 49.9 20.9%** 60.3***
83.1 59.5 70.5%** 42 .3***
41.1 38.3 38.2 37.0
47.2 49.6 22 .4%** 25.7%**

6.6 (2.55) 6.4 (2.76) 5.5 (2.3)*** 5.2
(2.6)***
2.4 (.94) 2.1(1.11) 2.2 (.92)*** 1.7
(.98)***
58.0 57.4 27.9%** 29.6***
23.9 27.5 24.3 29.2
18.1 15.1 47.8 41.2
12.3 50.9 21.2%** 58.3*
3.8 20.4 7.9%** 26.9**
16.8(1.4) 18.5(2.4) 16.9 (1.4) 18.8
(2.2)*

Notes. * = p<.05; **p<.01; ***p<.001 for difference between exposed and non-exposed
within age group. p values are t-test continuous vars, pr-test for binary vars, or chi-square
for categorical vars. Pregnant and contraceptive variables are missing n=202 (5.5%)
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Table 3.

Association of Oportunidades and adolescent (15-
19) pregnancy among rural women, 2006. N=2034

Oportunidades
Currently in school
Age

Ever married or cohabitated

Speak indigenous language

Number of women 15-49 in
household

Anyone in household affiliated
with health insurance

Anyone in household is exposed to
other social programs
Head of household education
level
none

primary
secondary
above secondary

Total household size

OR (CI)

0.74
(.53 - 1.04)
0.53
(.35 - .80)
0.43
(.30-.61)
48.76
(33.95-
70.02)
0.66
(.40-1.08)
0.69

(.55-.86)
0.9
(.62-1.3)
1.2
(.83-1.7)

ref

1.00
(.67 - 1.51)
1.35
(.71 - 2.57)
0.42
(12 - 1.52)
1.95
(.97 - 1.13)

Notes. Age is a binary variable: 15/16 vs 17/18/19.
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Table 4.

Association of Oportunidades and and use of
modern contraceptive method (15-24), rural

Mexico, 2006. N=3452

Oportunidades and age interaction:
Oportunidades and 15-19

Oportunidades and 20-24

Age

Education level achieved
none or primary school
secundaria (jr high school)

Beyond secundaria (High
School/technical college, etc)

Ever married or cohabitated
Speak indigenous language

Number of women aged 15-49 in
household

Anyone in household affiliated
with health insurance

Anyone in household is exposed to
other social programs

Ever pregnant

Head of household education level

none
primary

secondary

above secondary

Total household size

OR (CI)

1.05
(.67-1.64)
0.94
(.68-1.30)
1.7
(1.22-2.45

ref
1.58
(1.19-2.09)
1.15

(.78-1.70)
14.8
(8.5-25.7)
0.76
(.52- 1.11)
92
(.77-1.10)
1.4
(1.05-1.88)
0.80
(.59-1.10)

4.9
(3.01-8.01)

ref
1.17
(.83-1.64)
1.22
(.76 - 1.96)
1.09
(.49 - 2.45)

1.00
(.94- 1.06)

Notes. Age is a binary variable: 15-19 vs. 20-24.
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Conclusion
This dissertation focused on prospective and retrospective approaches to program evaluation in
reproductive health. It includes primary and secondary data, quantitative and qualitative
methods, and small-scale domestic and large-scale international programs. The goal of this work
was to produce evidence about the impacts of a clinical education and training program, the
Family Medicine Residency Training Initiative in Miscarriage Management (RTI-MM) in
Washington State, and a large-scale social policy intervention in Mexico, the Oportunidades
conditional cash transfer program.

We report that the RTI-MM is independently associated with self-report management of
miscarriage using manual vacuum aspiration (MVVA) among program participants at follow-up
compared with baseline, controlling for other factors that may influence practice, and find
evidence that support staff knowledge of MVVA may impact physician practice. Our qualitative
work focused on the implementation process revealed that perceived characteristics of the
innovation must be explicitly addressed in dissemination strategies, support staff should be
included in practice change initiatives, and raised questions about how to best support champions
and influence perceptions of the innovation. Integrating MVA into family medicine settings has
implications for access to evidence-based, comprehensive care for women.

In our retrospective evaluation in Mexico, we find no evidence that Oportunidades, the
largest conditional cash transfer program of its kind, reduced the probability of pregnancy among
poor, rural adolescents or increased the probability of using a modern contraceptive method.
Education was associated with an increased probability of contraceptive use and decreased
probability of reporting a pregnancy among adolescents; Oportunidades may indirectly delay

fertility among younger adolescents via the schooling component of the program. Health
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insurance had a significant impact on contraceptive use in our sample, but the overall level of
contraceptive use remains very low compared to national averages. Mexico should focus on
increasing the rate of contraceptive use among rural women 15-24 overall, especially nulliparous
women, regardless of Oportunidades enrollment.

Interventions intended to improve reproductive service delivery, train clinicians, or impact
fertility behaviors and outcomes should be rigorously evaluated. This dissertation uses a variety
of data and methods to produce evidence about the impact of the RTI-MM and Oportunidades
that can be used to inform programmatic work. Women deserve the best available evidence and
the highest-quality programs, interventions, and reproductive health services. This dissertation

makes a contribution towards this goal.
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