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Abstract 

Background Title X-funded family planning clinics have been identified as optimal sites for delivery of pre-exposure 
prophylaxis (PrEP) for HIV prevention to U.S. women. However, PrEP has not been widely integrated into family plan-
ning services, especially in the Southern U.S., and data suggest there may be significant implementation challenges in 
this setting.

Methods To understand contextual factors that are key to successful PrEP implementation in family planning clinics, 
we conducted in-depth qualitative interviews with key informants from 38 family planning clinics (11 clinics pre-
scribed PrEP and 27 did not). Interviews were guided by constructs from the Consolidated Framework for Implemen-
tation Research (CFIR), and qualitative comparative analysis (QCA) was used to uncover the configurations of CFIR 
factors that led to PrEP implementation.

Results We identified 3 distinct construct configurations, or pathways, that led to successful PrEP implementation: 
(1) high “Leadership Engagement” AND high “Available Resources”; OR (2) high “Leadership Engagement” AND NOT 
located in the Southeast region; OR (3) high “Access to Knowledge and Information” AND NOT located in the South-
east region. Additionally, there were 2 solution paths that led to absence of PrEP implementation: (1) low “Access to 
Knowledge and Information” AND low “Leadership Engagement”; OR (2) low “Available Resources” AND high “External 
Partnerships”.

Discussion We identified the most salient combinations of co-occurring organizational barriers or facilitators associ-
ated with PrEP implementation across Title X clinics in the Southern U.S. We discuss implementation strategies to 
promote pathways that led to implementation success, as well as strategies to overcome pathways to implementa-
tion failure. Notably, we identified regional differences in the pathways that led to PrEP implementation, with South-
eastern clinics facing the most obstacles to implementation, specifically substantial resource constraints. Identifying 
implementation pathways is an important first step for packaging multiple implementation strategies that could be 
employed by state-level Title X grantees to help scale up PrEP.
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Contributions to the literature
• Healthcare settings can exhibit significant het-
erogeneity in organizational context and barriers to 
implementation. Therefore, to promote intervention 
adoption, implementation strategies may need to be 
tailored to different organizational settings.

• Configurational comparative methods (CCMs), 
such as qualitative comparative analysis, are use-
ful tools for implementation scientists to identify the 
multiple pathways or “recipes” that lead to implemen-
tation success.

• We demonstrate the application of CCMs to 
inform implementation strategy selection and plan-
ning for the scale-up of PrEP across a diverse network 
of family planning clinics.

Introduction
In the U.S., women continue to face a significant burden 
of HIV, representing approximately 20% of new diag-
noses [1]. Of these, nearly 60% occur among women in 
the Southern U.S. [1]. Compared to the national rate of 
newly diagnosed HIV infections (14 per 100,000 popula-
tion), the rate in the Southern region (19 per 100,000), 
is significantly higher [2]. Pre-exposure prophylaxis for 
HIV (PrEP) is an effective and acceptable method of HIV 
prevention for women [3–6] when available, with options 
of daily oral tenofovir disoproxil fumarate/emtricit-
abine approved for cisgender women since 2012 (TDF/
FTC) [4–6], or a cabotegravir bimonthly PrEP injection 
approved for cisgender women since late 2021 [7]. Both 
formulations of PrEP offer significant protection against 
HIV infection upon exposure when taken correctly [7], 
and oral PrEP has consistently been recommended for 
women at high risk of HIV through heterosexual contact 
since 2012 [8]. While recent years have seen more people 
accessing daily oral PrEP, women significantly lag behind 
men in uptake, representing fewer than 7% of U.S. PrEP 
users as of 2016 [1, 9, 10], and only 8% in 2021 [11]; as of 
2019, it was estimated that only 10% of cisgender women 
with indication for PrEP had received a prescription [12].

Women face significant barriers to accessing PrEP, [13] 
most notably knowledge and availability of PrEP in set-
tings where they routinely seek care. HIV prevention 
services often target men who have sex with men, [14, 
15] while women’s health and family planning (FP) set-
tings have yet to widely offer PrEP [14, 16–18]. Clinical 
settings are noted as acceptable settings to U.S. women 
for targeted HIV prevention [19, 20] and are a context in 
which upwards of 80% of women seeking services are at 
risk for unintended pregnancy [21], indicating heterosex-
ual contact conducive to HIV transmission, the pathway 

responsible for 86% of HIV transmission among women 
[22, 23].

FP clinics have faced challenges implementing PrEP 
care, despite women’s perceived acceptability of being 
offered PrEP [24–27]. Identified barriers to PrEP imple-
mentation in FP clinics include resource availability 
(monetary, screening tools), [18, 28–31] lack of provider 
and staff knowledge, [23, 30, 32] competing priorities, 
[30] and negative provider attitudes towards PrEP [10]; 
training, [30] educational and screening resources, [30] 
leadership support, [10] and partnerships with local com-
munity organizations [30] act as facilitators. Addressing 
barriers, as well as reinforcing facilitators of PrEP imple-
mentation in FP clinics, must be prioritized to further 
equitable access to PrEP for women.

While numerous studies have assessed knowledge and 
attitudes among FP providers, [10, 18, 30, 31, 33, 34] 
fewer have employed the lens of implementation science 
to identify organizational-level facilitators and barri-
ers to PrEP provision [10, 18, 31]. Almost entirely lack-
ing are studies that identify singular or combinations of 
organizational factors that primarily drive or inhibit the 
facilitation of PrEP provision across FP clinics [31]. Hon-
ing in on these drivers of PrEP adoption and implementa-
tion across FP clinics can allow for the development and 
use of targeted implementation strategies that are most 
likely to facilitate PrEP implementation. As such, the pur-
pose of this study is to use qualitative comparative analy-
sis (QCA), a novel technique for assessing combinations 
of organizational factors contributing to an outcome of 
interest (i.e., provision of PrEP care), to hone the iden-
tification of implementation strategies to improve PrEP 
delivery in FP clinics across the Southern U.S.

Methods
Study design
The larger implementation study used an explana-
tory, sequential mixed-methods research design [35] to 
explore barriers/facilitators to PrEP provision in FP clin-
ics across the U.S. South [including the Southeastern, 
Southwestern, and Mid-Atlantic regions of the U.S. with 
high levels of HIV and low levels of PrEP uptake]. Quan-
titative surveys administered online in Spring 2018 are 
described elsewhere [36, 37]; this study focuses on the 
results of subsequent qualitative interviews. Interviews 
were conducted from March to July 2018. This study 
protocol was approved by the Emory University Institu-
tional Review Board (See Additional file  1 for STROBE 
checklist).

Study participants and recruitment
We invited FP providers and clinic administrators from 
Title X-funded clinics in the 18 states that comprise the 
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Southern U.S. (Department of Health and Human Ser-
vices (DHHS) regions III [Mid-Atlantic], IV [Southeast], 
and VI [Southwest]) to participate. Title X clinics com-
prise the largest federally-funded sexual health network 
across the U.S. [38], with Title X funding allocated at the 
state level. Most states’ Title X funding is administered 
by a single grantee; the state-level grantee(s) distributes 
Title X funds to clinical service sites and is charged with 
building capacity of these clinical sites to provide com-
prehensive FP and other sexual health services (HIV test-
ing/prevention, STI testing, Paps, etc.) through provision 
of training and technical assistance. FP providers were 
considered individuals who could prescribe, counsel, or 
screen for PrEP. Clinic administrators were individuals 
who served in an administrative oversight capacity over 
the Title X activities in their clinic.

Within the survey for the parent study, [36] partici-
pants indicated willingness to participate in a qualitative 
phone interview. To increase interview representative-
ness of FP clinics, individuals were purposively recruited 
based on clinic factors such as provision of PrEP, state, 
DHHS region, clinic classification (i.e., health depart-
ment, community clinic, etc.), and urbanicity. Of the 519 
survey participants representing 283 unique Title X clin-
ics, 257 participants agreed to be contacted for a follow-
up interview. In total, we interviewed 45 participants 
from 38 unique clinics; 7 clinics had 2 interviewees par-
ticipate. The distribution of clinic characteristics (PrEP 
provision, region, clinic type and urbanicity) among the 
interviews mirrored the distribution observed among the 
survey participants [10]. Interviews took 45–60 min and 
participants received a $50 gift card upon completion.

Measures
There are two outcomes for this QCA analysis: (1) pres-
ence of PrEP implementation and (2) absence of PrEP 
implementation in the clinic, based on participants’ 
reporting in the interview. Semi-structured interviews 
were guided by constructs from the 2009 version of the 
Consolidated Framework for Implementation Research 
(CFIR) [39] and adapted from interview questions pro-
vided on the CFIR website (www. cfirg uide. org). The 
guide covered nearly all CFIR domains including Inner 
Setting factors (e.g., structural characteristics, culture, 
climate, resources, leadership, priorities, access to PrEP 
information, compatibility), Outer Setting factors (e.g., 
policies, external partnerships, patient needs, and peer 
pressures), Characteristics of Individuals (e.g., provider/
staff PrEP attitudes), Intervention Characteristics (e.g., 
complexity, relative advantage), and Process (e.g., plan-
ning for adoption and engaging). Selection of constructs/
questions included in the interview guide was based on 
prior literature on PrEP implementation [10, 31, 34, 40] 

and informed by discussions between experts with exten-
sive prior experience working in these clinical environ-
ments and experience providing HIV and PrEP care to 
underserved communities in the South. Phone-based 
interviews were conducted by trained research staff; 
interviews were recorded and transcribed verbatim. 
Descriptive characteristics of the clinics (region, provi-
sion of primary care on-site, clinic type, urban/rural loca-
tion, county-level poverty rate, county-level un-insurance 
rate, and county-level HIV rate) were extracted from the 
survey data and publicly available data.

Data analysis
The overall analytic approach for this study was quali-
tative comparative analysis (QCA). In brief, QCA is an 
analytic technique for performing cross-case (i.e., cross-
clinic) comparisons to identify conditions (or combina-
tions of conditions) that are “sufficient” for an outcome 
of interest to occur [41–45]. Using Boolean algebra and 
minimization algorithms, QCA systematically compares 
cases and derives solutions consisting of one or more 
patterns of conditions that are necessary for the pres-
ence of an outcome (i.e., PrEP implementation) [41–45]. 
QCA is able to use relatively small data sets as there is no 
requirement to have enough cases to achieve statistical 
significance: a recent review found that the average num-
ber of cases used in QCA analyses is 20 (range: 5–50) 
[41]. In this study, we wanted to determine which com-
binations of CFIR constructs identified from the qualita-
tive interviews and clinic characteristics (reported in the 
survey data or publicly available sources) are sufficient 
to lead to (1) PrEP implementation or (2) lack of PrEP 
implementation. It is common practice in QCA analyses 
to model both the presence and absence of an outcome, 
since pathways that facilitate implementation are often 
different from pathways that inhibit implementation [41]. 
Below we describe the multi-step process for conduct-
ing the QCA including (1) coding the qualitative data, 
(2) assigning ratings to each CFIR construct, (3) reducing 
and calibrating the data for analysis, (4) conducting the 
qualitative comparative analysis, and (5) describing quali-
tative case examples.

Qualitative coding
CFIR was the analytic framework for this study. We began 
by coding transcripts for each of the CFIR constructs, 
employing standard qualitative data analysis methods 
including reading of transcripts, creation of a code-
book, coding, and consensus meetings [46]. To develop 
the codebook, CFIR constructs were operationalized in 
the context of PrEP implementation, with inclusion and 
exclusion criteria based on guidance provided on the 
CFIR website (www. cfirg uide. org). Code definitions and 

http://www.cfirguide.org
http://www.cfirguide.org
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criteria were iteratively adapted throughout the coding 
process. Independent coding of passages relevant to the 
CFIR domains and constructs was conducted by two ana-
lysts, followed by comparison of codes and resolution of 
all discrepancies through discussion. All coding was con-
ducted in NVivo version 12.

Following qualitative coding, we narrowed down the 
number of CFIR constructs to include in subsequent 
analyses, based on findings from our qualitative coding, 
our extensive knowledge of the clinics (e.g., cases), and 
prior PrEP implementation literature [10, 31, 34, 40]. 
Although we coded for 17 CFIR constructs, only a lim-
ited number can be included in QCA, given the expo-
nential increase in possible configurations with each 
additional construct and the increasing probability of 
getting a solution by chance [47]. QCA is well-suited for 
constructs that exhibit heterogeneity across organiza-
tions, and that have hypothesized connections to imple-
mentation success [41]. Therefore, we utilized results 
from our qualitative coding to eliminate constructs with 
minimal inter-clinic variation (e.g., complexity, culture, 
compatibility, priority, individual characteristics, poli-
cies), constructs infrequently discussed by participants 
(e.g., relative advantage, peer pressure), and constructs 
that participants did not endorse as contributing to PrEP 
implementation (e.g., structural characteristics, planning 
and engaging). CFIR constructs included in subsequent 
analyses included Available Resources, Implementa-
tion Climate, Access to Knowledge and Information, 
Leadership Engagement, Patient Needs and Resources, 
and External Partnerships. Our selection of these 6 con-
structs was also aligned with our knowledge of the clinics 
and findings from previous studies conducted in this set-
ting [10, 31, 34, 40]. Construct definitions are provided in 
Table 1.

Construct ratings
After coding and selecting appropriate CFIR constructs, 
we then assigned ratings to each construct (available 
resources, implementation climate, access to knowledge 
and information, leadership engagement, patient needs 
and resources, and external partnerships) by clinic. We 
adapted our rating rules based on guidance provided 
on the CFIR website (www. cfirg uide. org). Ratings fol-
lowed a 5-point Likert scale and indicated the perceived 
degree to which each construct was present in the clinic: 
1 = very low, 2 = low, 3 = moderate, 4 = high, 5 = very high. 
For instance, clinics that were exceptionally well-funded 
and well-staffed for PrEP implementation would receive 
a score of 5 (very high) for the Available Resources con-
struct. Clinics that had no training or informational 
materials on PrEP provision would receive a score of 1 
(very low) for Access to Knowledge and Information. 

To assign ratings, three analysts individually read and 
rated coded segments for each CFIR construct. Since we 
conducted a clinic-level study, interview data from par-
ticipants in the same clinic were assigned a single col-
lective score based on all coded data from that clinic, to 
gain a more robust picture of clinic operations and PrEP 
procedures. Analysts then met to discuss and compare 
their ratings; over 90% of the analysts’ ratings were either 
in full agreement or only 1 point different. In instances 
where analysts disagreed, discrepancies were resolved 
through discussion. The inter-rater comparison matrix, 
showing agreements/disagreements between analysts, 
is shown in Additional file 2. The complete raw dataset, 
which includes the final construct ratings, is shown in 
Additional file 3.

Data reduction
After rating the qualitative data and constructing our 
raw data set (see Additional file  3), we further reduced 
and calibrated the variables prior to running the QCA 
model. This is an important step since QCA models 
should be limited to the most salient constructs and vari-
able categories and factors should be carefully calibrated 
to produce accurate and meaningful results [47]. To 
reduce the raw dataset, we used the minimally sufficient 
conditions (msc) function in the “cna” package in R ver-
sion 4.2.0. Using methods described previously [48–54], 
the msc function looks across the variables in our raw 
dataset (i.e., the 6 selected CFIR constructs and 7 clinic 
characteristics listed in Table  1) and the 38 cases (i.e., 
clinics) and produces a table (i.e., condition table) with 
all possible configurations (i.e., combinations) of vari-
ables. We considered all 1-factor, 2-factor, 3-factor, and 
4-factor configurations. We utilized the Boolean output 
in the condition table as well as our background knowl-
edge of the cases and theoretical/practice-based exper-
tise to guide the selection of a smaller subset of factors 
to include in model iteration. Specifically, this process 
guided our understanding of which configurations of 
CFIR constructs/clinic characteristics and which variable 
categories (e.g., very low, low, moderate, high, very high) 
had the strongest apparent connections to the outcome 
(i.e., presence or absence of PrEP implementation).

For each configuration, the condition table provides 
a consistency score ((number of clinics with configura-
tion AND outcome present)/(total number of clinics 
with configuration)), coverage score ((number of clin-
ics with configuration AND outcome present)/(total 
number of clinics with the outcome)), and complexity 
value (i.e., number of discrete conditions in a configura-
tion). The presence of high consistency and high cover-
age scores suggests a strong connection between the 
configuration and target outcome. We initially set the 

http://www.cfirguide.org
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consistency threshold to 0.75 and ranked the configura-
tions by coverage, to determine which configurations had 
the highest coverage for that consistency threshold. We 
then iteratively raised the consistency threshold (in 0.05 
increments until we reached 1.0) and continued to assess 
which configurations had the highest coverage across 
each threshold. We prioritized the selection of high-cov-
erage configurations (coverage > 0.50) and variables that 
consistently ranked highly across thresholds. We also pri-
oritized configurations with lower complexity, since they 
were more theoretically interpretable and better aligned 
with our background and knowledge of the cases. Also, 
from an implementation science perspective, lower com-
plexity configurations are more meaningful, since they 
can inform feasible approaches to promote intervention 
scale-up. We ran these configurational analyses for both 
outcomes: (1) presence of PrEP implementation and (2) 
absence of PrEP implementation.

Ultimately, our knowledge of the cases and the condi-
tion table helped us select variables that were most con-
nected to the presence of PrEP implementation, which 
included: available resources, access to knowledge and 
information, leadership engagement, and region. Vari-
ables most connected to absence of PrEP implementation 
included: available resources, access to knowledge and 
information, leadership engagement, and external part-
nerships. We also utilized the condition table to make 
decisions about if/how to reduce variable categories (e.g., 
very low, low, moderate, high, very high). We decided to 
dichotomize the constructs because there were very clear 
thresholds (or cut points) for each variable. For instance, 
endorsing “very high” leadership engagement was linked 
to implementation presence while the other catego-
ries (e.g., high, moderate, low, very low) were linked to 
implementation absence. Therefore, this variable was 
dichotomized into low leadership engagement and high 
leadership engagement categories. Table  1 depicts how 
the variable categories were reduced (Column 4, “Data 
Reduction”) and which variables were included in the 
QCA model iteration (Columns 5 and 6). In addition, the 
final “reduced” data set, which was used to conduct the 
subsequent QCA analysis, is depicted in Additional file 4.

Qualitative comparative analysis
After data was reduced, we ran a crisp-set QCA using the 
QCAPro package in R version 4.2.0 [55]. QCA analyses 
were conducted for each outcome: (1) presence of PrEP 
implementation and (2) absence of PrEP implementa-
tion. We iteratively ran the QCA model, starting with a 
consistency threshold of 0.75 and iteratively raising the 
threshold in 0.05 increments until we reached 1.0. For 
the first outcome (presence of PrEP implementation), 

the same two models occurred at every consistency 
threshold:

M1: (high resources*high leadership) + (high leader-
ship* not southeast region) + (high access to knowl-
edge * not southeast region) <  =  > PrEP implementa-
tion
M2: (high resources*high leadership) + (high leader-
ship* not southeast region) + (high access to knowl-
edge * low leadership) <  =  > PrEP implementation

Both models had an overall consistency and cover-
age score of 1. The only difference between model 1 and 
model 2 is the last term (high access to knowledge * not 
southeast region versus high access to knowledge * low 
leadership). Because high access to knowledge * not 
southeast region covered a significantly higher propor-
tion of cases compared to high access to knowledge * low 
leadership (64% versus 9%), we selected model 1 as our 
final solution. For our second outcome (absence of PrEP 
implementation), we followed the same process, and 
there was only one model that occurred at all consistency 
thresholds. Our final model for the second outcome was:

M1: (low resources * high external partner-
ships) + (low access to knowledge *low leader-
ship) <  =  > absence of PrEP implementation

Qualitative case examples
After identifying the QCA solution configurations asso-
ciated with presence/lack of PrEP implementation, we 
returned to the qualitative transcripts for interpretation. 
For each identified solution configuration, we reviewed 
the transcripts and qualitative coding of clinics that 
fit that configuration to develop narrative case exam-
ples describing how each configuration functioned to 
promote/inhibit PrEP implementation. Representative 
quotes were selected to further elucidate our findings.

Results
Clinic characteristics
Of the 38 unique clinics represented in qualitative inter-
views, 11 (29%) clinics prescribed PrEP and 27 (71%) did 
not. See Table 2 for additional clinic characteristics.

Qualitative comparative analysis results
Solution configurations associated with presence of PrEP 
implementation
We identified 3 distinct solution paths that collec-
tively explained 100% of PrEP-prescribing clinics with a 
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consistency level of 100% (Table 3, Fig. 1). The presence 
of any of these 3 solution paths was sufficient for PrEP 
implementation to occur:

• Path 1: High leadership engagement AND high avail-
able resources (consistency = 100%, coverage = 82%) 
OR

• Path 2: High leadership engagement AND NOT 
located in the Southeast region (consistency = 100%, 
coverage = 73%) OR

• Path 3: High access to knowledge/information AND 
NOT located in the Southeast region (consist-
ency = 100%, coverage = 64%)

Each of the 3 solution paths was a conjunction of 2 fac-
tors, indicating that the presence of both factors is nec-
essary for PrEP implementation. Path 1 occurred among 
82% of PrEP clinics, Path 2 occurred among 73% of PrEP 
clinics, and Path 3 occurred among 64% of PrEP clinics. 
None of these solution paths occurred in the non-PrEP 
clinics (consistency = 100%). Table 3 shows a matrix dis-
play of all 38 family planning clinics and the solution 
paths. Six of the 11 PrEP-providing clinics had all three 
solution paths.

Solution configurations associated with absence of PrEP 
implementation
We identified 2 distinct solution paths that collectively 
explained 96% of non-PrEP clinics, with a consistency 
level of 100%. The presence of either path was related to a 
lack of PrEP implementation.

• Path 1: low access to knowledge/information AND 
low leadership engagement (consistency = 100%, cov-
erage = 89%) OR

• Path 2: low resources AND high external partner-
ships (consistency = 100%, coverage = 70%)

Path 1 occurred among 89% of non-PrEP clinics and 
Path 2 occurred among 70% of non-PrEP clinics. None 
of these solution paths occurred in the PrEP-prescribing 
clinics (consistency = 100%). Of the 27 non-PrEP clinics, 
16 clinics had both solution paths (Table 3).

Qualitative case studies
Qualitative examples for presence of PrEP implementation
Path 1: Having clinic leaders who were committed to PrEP 
was vital to implementation. Specifically, clinics needed 

Table 2 Clinic characteristics, by PrEP implementation status

a Department of Health and Human Services regions Mid-Atlantic (Washington D.C., Delaware, Maryland, Pennsylvania, Virginia, West Virginia), Southeast (Alabama, 
Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee), and Southwest (Arkansas, Louisiana, New Mexico, Oklahoma, Texas)
b Based on AIDSVu 2015 data from clinic’s county

Total 
(N = 38)
n (%)

PrEP 
(N = 11)
n (%)

Non-PrEP 
(N = 27)
n (%)

Urbanicity
 Urban 28 (74) 9 (82) 19 (70)

 Rural 10 (36) 2 (18) 8 (30)

Clinic type
 Health department 22 (58) 4 (36) 18 (67)

 Family planning 4 (11) 3 (27) 1 (4)

 FQHC/community clinic 10 (26) 4 (36) 6 (22)

 Hospital 2 (5) 0 (0) 2 (7)

Regiona

 Mid-Atlantic 16 (42) 6 (55) 10 (37)

 Southeast 14 (37) 2 (18) 12 (44)

 Southwest 8 (21) 3 (27) 5 (19)

Primary care
 Yes 12 (32) 4 (36) 8 (30)

 No 26 (68) 7 (64) 19 (70)

Percent poverty, mean (min, max)b 17 (6, 27) 17 (6,21) 17 (7, 27)

Percent uninsured, mean (min, max)b 11 (4, 21) 11 (4, 21) 11 (5, 18)

HIV prevalence rate, mean (min, max)b 669 (55, 2590) 696 (57, 2590) 658 (55, 2307)
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leaders who actively sought out resources and funding 
for PrEP implementation. Having committed leaders and 
available resources led to effective and efficient adoption 
among 82% of the PrEP-providing clinics:

But I do feel like in terms of an organization, 
the leadership has offered the education and the 
resources for us to offer it. Right now because the 
Department of Health has provided some fund-

Table 3 Matrix of all clinics and solution paths for implementation presence and absence

Note: Each row represents a different case (i.e., clinic) using de-identified site numbers. Shaded cells depict presence of conditions (e.g., leadership, resources, access to 
knowledge) and black dots represent cells covered by the solution

Fig. 1 Solution pathways that led to implementation presence and absence. Solid lines indicate high levels of a condition and open circles indicate 
the low levels of a condition [56]



Page 10 of 14Piper et al. Implementation Science Communications            (2023) 4:64 

ing for it, I think we’re going to be able to reach 
another high-risk population, which are people 
using drugs. So I think that’s going to put us in a 
good position to take an additional step towards 
HIV prevention using PrEP for patients that are 
interested. (Clinic 9)

Path 2: Among clinics that were not located in the 
southeast, high leadership engagement alone was enough 
to facilitate PrEP implementation. In these regions, 
there were incentives, guidance, and resources for PrEP 
implementation at the state level, so clinics did not need 
to plan for PrEP adoption as intensively as clinics in the 
southeast region. All that was needed was committed 
clinic leaders who wanted to utilize available guidance:

Our medical director is the one who basically is the 
one who makes all the final decisions as far as what 
we do in our clinic. But at the state level is where the 
PrEP program is really coming from and they’re the 
ones who have come down with all the paperwork 
and the forms and the guidelines and we basically 
follow what they have advised us to follow. I think 
it was decided through the state level that PrEP was 
going to be on the horizon. And our medical director 
was completely for it, completely on board. (Clinic 4)

Path 3: For other clinics not located in the southeast, 
access to knowledge and information alone was enough 
to facilitate PrEP implementation. For instance, having 
training on PrEP and having access to information in the 
clinic about PrEP was sufficient for implementation:

Our regional medical director recorded a Power-
Point presentation that went over PrEP. And then we 
also forward them any other information and fact 
sheets. We’ve received several different types of that 
from Truvada. Gilead had sent us some things. We 
forward those on to the managers at each clinic and 
the clinicians at each clinic. Yeah, that’s how we do a 
lot of the training. (Clinic 2)

Qualitative examples for absence of PrEP implementation
Path 1: Participants noted how leadership and training 
were intertwined, with leadership buy-in as vital to any 
consideration of implementing PrEP, while also being 
necessary for allocation of time for training. Participants 
believed that the lack of leadership engagement and 
training hindered their ability to adopt PrEP:

We’ve been trying [to get leadership] to just close the 
clinic down for a week … so we get all of our train-
ing. We are the health department, so we have lots 
of other trainings we have to do, that we have to do 

every single year … training that we are supposed to 
do on our own time. And to add another training, 
especially something as extensive as PrEP is hard. 
(Clinic 12)

Path 2: Some of these FP clinics, particularly those 
located within health departments, found that they did 
not have adequate resources (staff, funding, time, etc.) to 
implement PrEP, but also had fewer incentives to iden-
tify additional resources due to a high availability of PrEP 
services nearby (i.e., high external partnerships):

Truthfully I don’t know that it would be as fea-
sible for us in our clinic. We do know … where the 
resources are and where we can refer folks. I know 
that sometimes like the funding and the expense of 
it might be an inhibitor. If we had someone that had 
questions about or we thought was a candidate, we 
know that we can refer them to a neighboring county 
to some different entities that do offer it. (Clinic 33)

Discussion
Using QCA, our study has identified the most salient 
combinations of clinic characteristics and organizational 
factors associated with PrEP implementation or lack 
of implementation across 38 Title X-funded FP clinics 
across the Southern U.S. Our findings are aligned with 
those from the limited PrEP implementation literature 
among women’s healthcare settings, including our own 
prior studies specifically focused on FP clinics in the 
Southern U.S., identifying the availability of financial 
and staff resources, leadership engagement and access 
to knowledge and information about PrEP as key organ-
izational-level factors associated with PrEP provision in 
these settings [10, 31, 34]. However, we extend this litera-
ture by identifying combinations of co-occurring organi-
zational barriers or facilitators associated with PrEP 
implementation, which is a critical first step for packag-
ing multiple implementation strategies to help scale up 
PrEP among Title X-funded clinics across this high HIV 
burden region.

According to Leeman and colleagues, scale-up imple-
mentation strategies are ideal for situations where there 
is an identified external agency charged with providing 
training and technical assistance to promote and support 
the adoption and implementation of new evidence-based 
practices within clinical sites [57]. Such is the case with 
Title X clinics, wherein the state-level grantee(s) man-
ages and distributes Title X funds to clinics and supports 
capacity building for service provision through the pro-
vision of training and technical assistance. As such, our 
findings suggest that Title X state-level grantees in DHHS 
Regions III, IV, and VI, and possibly in other regions, 
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should consider implementation strategies to enhance 
clinical capacity for PrEP implementation, includ-
ing promoting clinic leadership engagement in PrEP 
implementation (e.g., leadership buy-in), access to PrEP 
information and training for clinic staff, and available 
resources (e.g., funding and staffing) that can be dedi-
cated to PrEP implementation.

Regarding the QCA solution paths for PrEP implemen-
tation presence, the first path (high leadership engage-
ment AND high available resources) is sufficient for PrEP 
implementation among 82% of the PrEP-providing clinics 
in our sample. This finding suggests that packaging strat-
egies to enhance both leadership engagement and avail-
able resources may promote PrEP scale-up among a large 
proportion of DHHS Region III, IV, and VI Title X clini-
cal network. Title X state-level grantees may consider 
packaging implementation strategies such as benchmark-
ing and recognition systems to acknowledge success 
among clinical sites (to bolster leadership engagement) 
and learning collaboratives about PrEP provision among 
clinical sites (to learn strategies to overcome resource-
related barriers common across Title X clinics). State 
grantees outside of DHHS regions III, IV, and VI should 
assess factors that may be most salient in their clinical 
contexts, to determine if such implementation strategy 
packaging may be effective more broadly.

Notably, path 1 (high leadership engagement AND 
high available resources) is the only identified pathway 
that is sufficient for PrEP implementation among clin-
ics in the Southeast [DHHS region IV]. Clinics that are 
not in the Southeast were identified as having two addi-
tional pathways that can promote PrEP implementation: 
(1) high leadership engagement alone (see solution path 
2) or (2) high access to knowledge and information alone 
(see solution path 3). This finding suggests that study clin-
ics in the Mid-Atlantic [DHHS region III] and Southwest 
[DHHS region VI] regions have more pathways to PrEP 
adoption and that the additional pathways are qualita-
tively different from the pathway identified as applicable 
to all regions; therefore, the Mid-Atlanta and Southwest 
regions may have more and different options for packaging 
implementation strategies. Clinics in the Mid-Atlantic and 
Southwest also have pathways to implementation that rely 
on single factors (e.g., leadership engagement OR access 
to knowledge/information alone), suggesting that PrEP 
implementation may be simpler and more feasible in these 
regions. However, our findings indicate that clinics in the 
Southeast may have the most obstacles to implementation 
since they require two co-occurring factors (high leader-
ship engagement AND high available resources) to pro-
mote implementation. These regional differences in PrEP 
provision may point to macro-level factors and resource 
constraints commonly reported as barriers to providing 

PrEP in Title X clinics in the Southeastern U.S. [10, 31, 34]. 
Specifically, all states in the Southeast have not expanded 
Medicaid, and none at the time of our study offered state-
level PrEP assistance programs to offset costs associated 
with PrEP care, [58] both which could contribute to con-
cerns about having the necessary resources to provide 
PrEP to low-income and/or uninsured patients – a size-
able portion of Title X clinics’ patient-population.   These 
regional differences were also supported by our qualita-
tive narratives, where clinics in the Southeast consistently 
reported more barriers to PrEP adoption and specifically 
noted resource constraints (e.g., lack of staffing and fund-
ing) as key obstacles to PrEP adoption.

Somewhat encouragingly, Title X clinics matching our 
Path 2 solution for lack of PrEP implementation (i.e., low 
resources AND high external partnerships; this solution 
covered nearly all Southeastern clinics) indicated that 
despite resource constraints inhibiting their ability to 
provide PrEP, they felt they were connected to and could 
refer to other neighboring agencies that offered PrEP. 
Thus, for these clinics, and possibly those with similar 
contextual factors, the state-level Title X grantees could 
facilitate access to resources (e.g., training) to provide 
universal PrEP education to their patients, and provide 
support to strengthen linkages between Title X clinics 
and established PrEP programs to connect women to 
PrEP care.

Another pathway that led to a lack of PrEP implemen-
tation was low access to knowledge and information 
AND low leadership engagement. This pathway covered 
the majority (89%) of non-implementing clinics, suggest-
ing that these co-occurring barriers are common among 
clinics not implementing PrEP. To help clinics with these 
co-occurring barriers implement PrEP, Title X grantees 
should consider packaging implementation strategies 
such as (1) training to build PrEP-specific capacity (to 
facilitate access to knowledge/information); (2) technical 
assistance and facilitation specific to PrEP (to facilitate 
access to knowledge/information); (3) PrEP implementa-
tion toolkits for use by Title X clinical sites (to facilitate 
access to knowledge/information); and (4) benchmarking 
and recognition systems to acknowledge success among 
clinical sites (to enhance leadership engagement).

Limitations/strengths
This study was not designed to examine the impact of poli-
cies on service provision, so further research on macro-
level influences on PrEP provision is needed to elucidate the 
driving factors behind the regional differences in PrEP pro-
vision we observed within Title X clinics across the South-
ern U.S. Additionally, QCA is only able to accommodate a 
small number of variables, which may limit the view of clin-
ical barriers and facilitators to implementation. However, 
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we utilized proven methods to identify factors that are 
most important for inclusion in the analysis. There is also 
the potential for measurement error and case misclassifi-
cation, since the data was based on self-reported informa-
tion, and loss of information due to variable response data 
reduction. Findings may not be generalizable beyond the 
contexts from which data was gathered- DHHS Regions III, 
IV, and VI- and further exploration of PrEP implementa-
tion in other clinical contexts is needed, particularly given 
the inability to control for potential confounders in QCA. It 
is possible that all potential solutions to PrEP implementa-
tion were not represented in our data, further underscoring 
the need for continued research; however, those solutions 
that were identified in this study are highly actionable and 
may facilitate PrEP implementation in the study contexts. 
Despite limitations, our mixed-methods study utilized 
QCA to uncover multiple combinations of organizational-
level conditions that led to PrEP implementation success 
among a diverse sample of Title X clinics.

Conclusions
The Title X family planning network is a vital source of 
sexual health care for nearly four million individuals 
across the U.S., including growing numbers of men. For 
many women, especially in states that did not expand 
Medicaid, Title X clinics serve as their sole source of 
health care. Our study identified the most salient combi-
nations of co-occurring organizational barriers or facili-
tators associated with PrEP implementation across Title 
X clinics in the Southern U.S. This is an important first 
step for packaging multiple implementation strategies 
that could be employed by state-level Title X grantees to 
help scale up PrEP among Title X clinics in their states, 
and ultimately across this high HIV burden region.
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