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Abstract

From 2010 to 2014, CDC and the Office of Population Affairs at the USDHHS collaborated on the 

development of clinical recommendations for providing quality family planning services. A high 

priority was placed on the use of existing scientific evidence in developing the recommendations, 

in accordance with IOM guidelines for how to develop “trustworthy” clinical practice guidelines. 

Consequently, a series of systematic reviews were developed using a transparent and reproducible 

methodology aimed at ensuring that the clinical practice guidelines would be based on evidence 

collected in the most unbiased manner possible. This article describes the methodology used in 

conducting these systematic reviews, which occurred from mid-2011 through 2012.

Introduction

From 2010 to 2014, CDC and the Office of Population Affairs (OPA) at the USDHHS 

collaborated on the development of clinical recommendations for providing quality family 

planning services.1 A high priority was placed on the use of existing scientific evidence 

in developing the recommendations, in accordance with IOM standards for how to develop 

“trustworthy” clinical practice guidelines.2 One of the eight standards explicitly focuses 

on the use of systematic reviews (Standard 4); it notes that developers of guidelines 

should use rigorous methodologies for conducting the systematic reviews, and that the 

guideline development group and systematic review team should interact regarding the 

scope, approach, and output of the processes.2 The IOM noted that too often, clinical 

guidelines are based on incomplete reviews of the evidence, which can greatly influence the 

final recommendations.2–4

Consequently, a series of systematic reviews were developed using a transparent and 

reproducible methodology aimed at ensuring that the clinical practice guidelines would 

be based on evidence collected in the most unbiased manner possible. The purpose of 

this paper is to describe the methodology used in conducting these systematic reviews, 
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which was composed of the following steps: defining the scope and approach of the review, 

developing analytic frameworks and key questions, establishing inclusion and exclusion 

criteria, developing the literature search strategy, retrieving the literature and abstracting 

data, assessing the internal and external validity of included studies, and producing the 

evidence report. Other aspects of developing the guidelines are published separately. In 

particular, an overview of the goals of the effort,5 as well as the results of each systematic 

review,6–14 are published in this journal supplement. The list of core recommendations and 

rationale for each are found in the recommendations document itself.1

Description

The methodology used to produce each of the systematic reviews that underpin the clinical 

recommendations for quality family planning services was modeled on that used by the U.S. 

Preventive Services Task Force (USPSTF).15 The review process consists of the following 

steps: defining the scope and approach of the review, developing analytic frameworks and 

key questions, establishing inclusion and exclusion criteria, developing the literature search 

strategy, retrieving the literature and abstracting the data, assessing the internal and external 

validity of included studies, and producing the evidence report.

Defining the Scope and Approach of the Review

At the beginning of the guideline development process, an Expert Work Group was created 

to advise OPA and CDC on the purpose and audience of the revised recommendations, and 

to provide input designed to ensure that the recommendations were feasible and relevant to 

the needs of family planning providers and their clients. The Expert Work Group consisted 

of family planning clinical providers, program administrators, representatives from relevant 

Federal agencies, and representatives from professional medical organizations. This group 

made an early recommendation to focus systematic reviews on four priority areas considered 

key components of family planning service delivery: counseling and education, serving 

adolescents, quality improvement, and community outreach. Other topics were considered 

(e.g., postpartum contraception, the reproductive health needs of lesbian, gay, bisexual, and 

transgender [LGBT] individuals), but there was general agreement that given the available 

resources the other topics could be addressed in future iterations of the guidelines. OPA and 

CDC made final decisions, based on individual feedback received from the Expert Work 

Group. It was also decided that the results of each systematic review would be presented to 

subject matter experts who would assist in the interpretation of findings, and to provide input 

on the recommendations that could be developed from the evidence.

Developing Analytic Frameworks and Key Questions

For each systematic review, an analytic framework was developed to show the logical 

relationships among the populations, interventions, and outcomes of interest. Short-term 

outcomes examined in each review included clients’ knowledge, attitudes, or other 

determinants of behavior. Medium-term outcomes of interest included client behaviors such 

as contraceptive use, use of contraceptive methods with lower failure rates, correct and 

consistent use of contraception, continuation of use, returning to the clinic for follow-up 
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services, and dual-method contraceptive use. Long-term outcomes included decreased rates 

of pregnancy, abortion, and births among female adolescents.

Each systematic review addressed several key questions (Table 1). The first three key 

questions examined whether there was a relationship between programs designed to 

strengthen (the topic of the systematic review) and improved long- (Key Question 1); 

medium- (Key Question 2); and short- (Key Question 3) term outcomes. Key Questions 

4–6 focused on implementation of the intervention of interest and examined issues such 

as barriers and facilitators to clinic implementation (Key Question 4); the unintended 

consequences of its implementation (Key Question 5); and barriers and facilitators to uptake/

adoption by clients (Key Question 6).

Figure 1 is an example of an analytic framework that was developed for the systematic 

reviews focused on adolescent services.6,7,11 The solid lines in the analytic framework 

show the relationship between the intervention and the outcomes, and dashed lines show 

logical relationships between outcomes (i.e., a change in short-term outcomes can logically 

be assumed to lead to a change in medium-term outcomes, and a change in medium-term 

outcomes might logically be expected to lead to a change in long-term outcomes). The 

numbered lines in the analytic framework map onto the key questions addressed by the 

evidence reviews.

Establishing Inclusion and Exclusion Criteria

Retrieval and inclusion criteria were developed a priori. Retrieval criteria were identical 

across systematic reviews and included the following: published between January 1, 1985, 

and February 28, 2011; published in the English language; article must describe a study that 

speaks to at least one of the key questions addressed by the evidence report; all articles must 

be full-length (abstracts and letters to the editor did not meet the inclusion criteria); and if 

the same study was reported in multiple publications, the most complete publication was 

considered the primary reference. The analyses of the data occurred from mid-2011 through 

2012.

The inclusion criteria depended on the key question being addressed; however, the 

primary intent was to identify studies of interventions for which there was some form 

of comparison group, that utilized a quantitative approach to documenting intervention 

impact (Key Questions 1–3; Table 1 provides an example of inclusion criteria developed for 

the reviews on adolescent services).6,7,11 Qualitative and descriptive data were included 

for Key Questions 4–6, which addressed implementation challenges and unanticipated 

consequences. However, the inclusion criteria varied by specific topics. For example, 

adolescent review articles were not included if the intervention being tested was entirely 

sex education because the effect of these programs has already been well documented 

in several other systematic reviews.16–18 In addition, articles were not included if they 

focused solely on HIV/sexually transmitted disease prevention without a focus on pregnancy 

prevention. The articles describing the results of each review contain information about any 

other inclusion criteria specific to that review.
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Developing the Literature Search Strategy

We examined the following electronic databases to identify articles that might contain 

information pertinent to the key questions addressed in the evidence report: CINAHL, 

MEDLINE, PubMed (pre-MEDLINE), PsycINFO, HealthSTAR, POPLINE, EMBASE, 

ERIC, The Campbell Library, The Cochrane Library, the database of abstracts of reviews 

of effects (DARE), United Kingdom (UK) National Health Service Economic Evaluation 

Database, U.S. National Guideline Clearinghouse, UK National Institute of Clinical 

Excellence, Evidence for Policy and Practice Information database of excellence, and TRIP. 

Search strategies were developed for each topic area, which included the identification of 

key terms that were specific to each topic and the database. When possible, controlled 

vocabulary terms were used (e.g., Medical Subject Headings). The specific search terms 

used for each topic are presented in the respective papers included in this journal 

supplement.6–14,19

Retrieving the Literature and Abstracting the Data

The searches were implemented, and the aforementioned retrieval criteria were used to 

review the resulting abstracts and determine whether a full-length version of an article 

should be ordered and reviewed. Each retrieved article was read in full by at least one 

analyst who determined whether that article met the inclusion criteria for the evidence 

report. The accuracy of the implementation of the inclusion criteria was audited by a 

separate analyst who examined 10% of the articles assigned to each analyst, and any 

discrepancies or uncertainties were discussed at team meetings which involved two to three 

individuals. Articles that met all inclusion and retrieval criteria comprised the body of 

evidence for the review of programs for each topic area. Once the body of evidence was 

identified, each study was abstracted, using a standard form (Table 2).

Assessing the Internal and External Validity of Included Studies—The quality, 

or internal validity, of each individual study was assessed to consider the risk that the 

findings may be confounded by a systematic bias. We used the schema developed by 

the USPSTF15 for describing a study’s level of risk for bias (Table 3). A rating of risk 

for bias was determined through the presence or absence of several characteristics that 

are known to protect a study from the confounding influence of bias (Table 4). We 

developed criteria by which the risk for bias of individual studies could be evaluated, 

based on recommendations from several sources, including the USPSTF15; the Grading of 

Recommendations Assessment, Development and Evaluation (GRADE)20; and Community 

Guide for Preventive Services.21 The nomenclature for describing study design in the 

evidence reviews was based on a modified algorithm developed by Zaza et al.22

The external validity, or generalizability, of study findings was also assessed by examining 

characteristics of each study’s sample, including sex, age, race/ethnicity, educational status, 

family income, insurance status, and residence (urban/rural).

Producing the Evidence Report

Once the quality and generalizability of each study was assessed, data were presented in 

a series of summary “evidence” tables, and a synthesis of the evidence was prepared for 
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each topic area. Each synthesis included information about the number of studies identified 

for each key question, a description of the study population, the intervention, and key 

results; it also included an assessment of each study’s risk for bias. The original four 

priority areas identified by the Expert Work Group were further refined through the review 

process described above, as discrete categories of interventions were identified by CDC 

and OPA staff and the individuals conducting the systematic review. The original topic area 

of “counseling and education” was subdivided into counseling, education, and reminder 

devices. The topic area of “adolescent services” was subdivided into youth-friendly services, 

confidential services, parent–child communication, and repeat teen pregnancy. “Community 

outreach” was subdivided into community education and community engagement. Quality 

improvement was not subdivided. Detailed summaries of the specific search strategies and 

evidence synthesis findings for nine of these ten areas are presented in separate papers6–14 in 

this journal supplement.

Discussion

As pointed out by the IOM, clinical guidelines are often based on incomplete reviews of the 

evidence.2–4 Such clinical guidelines may be criticized as being biased. As a consequence, 

CDC and OPA used a development process to ensure that the evidence used to inform 

its practice guidelines was collected in a manner that was transparent, reproducible, and 

minimized bias. To this end, CDC and OPA commissioned a series of systematic reviews on 

several priority topics (contraceptive counseling and education, adolescent services, quality 

improvement, community participation/outreach) related to the delivery of family planning 

services. This paper briefly describes the methodology used in conducting the systematic 

reviews.

The results of each systematic review were presented to four separate technical panels of 

subject matter experts held in Atlanta and Washington DC during the spring and summer 

of 2011. The role of these technical panels was to help CDC and OPA draw conclusions 

about the overall strength of the available evidence and then use that evidence to develop 

draft evidence-based guideline statements. Subsequently, the Expert Work Group was asked 

to review the evidence and draft recommendations, offer input for how to revise the 

recommendations based on the evidence, and assist in the development of explicit rationales 

for each recommendation that articulate the evidence underpinning each one.1 By so doing, 

we made every effort to adhere to the IOM standard related to using systematic reviews 

to inform the guideline development process, and to present those results in an open and 

transparent manner.
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Figure 1. 
Analytic framework for evidence reports: example from review of adolescent services.
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Table 2.

Abstraction Form

Reference

Country study performed

Key question(s) addressed

General study characteristics

 Study design

 Type of study population

 Aim of study

 Follow-up time

 Outcomes of interest

Intervention characteristics

 Number of study groups

 Control

 Intervention(s)

 Intensity of intervention(s)

 Frequency of intervention(s)

Sample characteristics

 Inclusion criteria

 Exclusion criteria

 Recruitment method

 Setting

 Number of individuals enrolled/randomized/dropped out

 Proportion of enrollees who are female

 Race/ethnicity

 Age

 Educational status

 Family income

 Insurance status

 Residence (urban/rural)

 Previous sexual and/or pregnancy experience

 Additional attributes

Measurement characteristics

 How were outcomes assessed?

Findings and conclusions

 Major findings

 Investigator conclusions
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