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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. However, PrEP has not been widely integrated into family planning services, especially in the Southern
U.S., and data suggest there may be significant implementation challenges in this setting. Because Title X clinics vary greatly in
provider-, organizational-, and systems-level characteristics, there is likely variation in capacity to implement PrEP across clinics.

Methods: We conducted a survey from February-June 2018 among providers and administrators of non-PrEP providing Title X-
funded clinics across 18 southern states. Survey items were designed using the Consolidated Framework for Implementation
Research (CFIR) to assess constructs relevant to PrEP implementation. To explore the heterogeneity of CFIR-related
determinants and identify distinct sub-groups of Title X clinics, a latent profile analysis was conducted using nine CFIR
constructs: complexity, relative advantage, cost, attitudes, implementation climate, compatibility, leadership engagement,
available resources, and cosmopolitanism. We then conducted a multi-level analysis (accounting for nesting of participants
within clinics) to test whether group membership was associated with readiness for implementation of PrEP, controlling for key
sociodemographic characteristics.

Results: 414 healthcare providers/administrators from 227 non-PrEP providing Title X clinics participated in the study. We
identified six sub-groups of clinics that each had distinct patterns of perceptions across the CFIR-related determinants. Clinic
sub-groups included: “High Capacity”, “Optimistic”, “Advantageous”, “Moderate”, “Incompatible”, and “Resource Constrained”.
Group membership was related to numerous provider-level (i.e., ability to prescribe medication), clinic-level (i.e., provision of
primary care), and community-level characteristics (i.e., county-level HIV prevalence). In comparison to the “Moderate” group
(which held neutral perceptions across the CFIR constructs), the “High Capacity” and “Optimistic” groups had significantly higher
levels of implementation readiness; and the “Resource Constrained group had a significantly lower level of implementation
readiness.

Conclusions: Latent profile analyses can help researchers understand how context-specific implementation determinants vary
across individuals and settings (such as clinics), allowing implementation planning to be tailored to the specific needs of each
segment of the population.

Contributions To The Literature
Healthcare settings can exhibit significant heterogeneity in organizational context and barriers to implementation.
Therefore, to promote intervention adoption, implementation plans and strategies may need to be tailored to each
organization’s unique needs.

Latent profile analyses can capture heterogeneity in organizational context across settings and promote the identification of
unique subgroups within the population.

This study presents an example of how latent profile analysis can be used to identify subgroups of clinics, allowing
implementation planning to be tailored to the specific needs of unique segments of a diverse network of clinical sites.

Background
Women account for approximately 20% of all new HIV infections in the United States, with a disproportionate number of new
diagnoses occurring in the South (1, 2). Effective HIV prevention efforts for women in the South are needed, not only to curb the
epidemic among this population, but also to protect their sexual partners and prevent perinatal infection (1, 2). HIV Pre-exposure
Prophylaxis (PrEP) is a safe and effective intervention to prevent HIV infection, (3, 4) but PrEP utilization, access, and awareness
remains low among women of all ages in the US (5–9).

In 2017, only 6% of PrEP users were women, and among the 176,670 heterosexual women for which PrEP was indicated, only
2% received a prescription (10–13). Particularly, for women in the South, low access to PrEP providing clinics is a major barrier
to PrEP utilization (14, 15). PrEP is not widely offered in settings that women regularly receive sexual health and preventative
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services, such as women’s healthcare and family planning clinics (6, 14–16). However, Title X-funded family planning clinics in
high HIV incidence settings (such as much of the Southern U.S.) are potentially ideal for expanding PrEP care for women, since
they are an important safety net source of care and are already widely utilized by women for sexual health services, including
HIV testing (17, 18).

A key initiative of the U.S. Department of Health and Human Services’ (USDHHS) plan for ending the HIV epidemic is
dissemination and implementation (“scale-up”) of PrEP (19). However, integration of PrEP into new settings (such as family
planning clinics) requires understanding of organizational context and potential obstacles to implementation (20). To identify
contextual factors related to implementation, pre-implementation needs assessments, which employ surveys and interviews with
clinical stakeholders, can provide critical insight into organizational context and capacity to implement evidence-based
interventions (EBIs). To guide needs assessments, implementation science theoretical frameworks, such as the Consolidated
Framework for Implementation Research (CFIR), can promote a structured and systematic assessment of constructs that are
known to be related to successful adoption of EBIs (21). In prior work, we have found that key CFIR-related correlates of PrEP
implementation capacity in family planning clinics include available resources (i.e., time, funding, and staffing), leadership
engagement, implementation climate, and provider attitudes about PrEP (22). Identifying barriers prior to adoption is critical, so
that implementation plans, or “blueprints” for adoption of EBIs, can delineate strategies for overcoming known obstacles to
implementation (23).

To support effective scale-up of EBIs, implementation planning should also account for contextual variation (24–26). Because
healthcare settings (such as Title X clinics) can exhibit significant heterogeneity in organizational context and barriers to EBI
implementation, “blueprints” may need to be tailored to each organization’s unique needs. For instance, clinical settings have
shown wide variation in provider-level attitudes towards EBIs (27), organizational-level implementation climate (28), and
systems-level policies and funding structures (29, 30). Because of this variation, a “one-size-fits-all” approach to implementation
planning may not support successful implementation of EBIs, such as PrEP.

In this study, we present a method for systematically capturing the contextual variation or heterogeneity in implementation
determinants across organizations. Through the use of latent profile analysis (LPA) (31, 32), we identified sub-groups of Title X
family planning clinics in the South, that each have unique profiles of CFIR-related barriers and facilitators to implementation.
The research question are: (1) what sub-groups represent the heterogeneity of CFIR-related factors among Title X-funded family
planning clinics in the South, and (2) how is group membership related to readiness for implementation of PrEP?

Methods

Study Design
We invited healthcare providers and clinic administrators from Title X-funded family planning clinics in Department of Health
and Human Services (DHHS) Regions III, IV, and VI to participate in an online survey from February through June 2018. These
regions include states that comprise the Southern US including Alabama, Arkansas, Delaware, District of Columbia, Florida,
Georgia, Kentucky, Louisiana, Maryland, Mississippi, New Mexico, North Carolina, Oklahoma, Pennsylvania, South Carolina,
Tennessee, Texas, Virginia, and West Virginia. Quantitative surveys took place online with the assistance of the National Clinical
Training Center for Family Planning (NCTCFP). The survey was emailed to the Title X clinic listserv for DHHS Regions III, IV, and
VI, and listserv members received one to two email reminders per month. An advertisement for the survey was also posted on the
NCTCFP website, and the survey was promoted though engagement with State Title X Grant holders and through in-person
recruitment at the biannual NCTCFP national meetings for Title X providers. The survey was guided by CFIR constructs relevant
to PrEP implementation. It also collected information on readiness to implement PrEP as well as individual and clinic
characteristics. The survey took approximately 15–25 minutes to complete, and participants received a $30 incentive. All
procedures and recruitment methods have been described previously (33). Institutional Review Boards from Emory University
and University of North Carolina approved the study protocol prior to data collection (See Additional File 1 for STROBE
checklist).

Participants
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Providers were defined as individuals who have the potential ability to 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. Clinic
addresses were geocoded to identify participants residing in the same clinic, and each participant and clinic were given a unique
identification number. Procedures for geocoding clinics have been described elsewhere (22).

There were 742 individuals who agreed to complete the survey. Of those, 519 (69.9%) respondents sufficiently completed the
survey to warrant inclusion in our analyses. Our analyses used data from all surveys that met a minimal criteria for
completeness. In particular, we required the respondent to provide at least one response to questions related to PrEP use in their
clinic. For the purposes of this pre-implementation analysis, the sample was restricted to clinics where PrEP was not currently
being prescribed. Therefore, our sample included 414 participants from 227 non-PrEP prescribing Title X clinics. On average,
there were 1.8 (range: 1–12) participants per clinic.

The mean age of participants was 45.92 (SD = 11.22) years. Participants were predominately White (n = 311, 75.12%) and most
were clinic providers (n = 351, 84.78%). The mean number of years serving in their current role was 8.58 (SD = 7.89). Many clinics
were located in metropolitan areas (n = 293, 70.77%) with high prevalence of HIV (mean = 459.78 cases/100,000, SD = 512.89
cases/100,000). See Table 1 for characteristics of the sample.
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Table 1
Descriptive statistics, by group

  Mean (SD) or counts (%) by group Full
Sample

  High
Capacity

(n = 17)

Optimistic

(n = 105)

Advantageous

(n = 53)

Moderate

(n = 201)

Incompatible

(n = 26)

Resource
Constrained

(n = 12)

p-
value

M (SD)/
n (%)

(n = 
414)

CFIR
Constructs

               

Complexity 1.71
(0.69)

2.67
(0.91)

3.83 (0.72) 3.18
(0.69)

4.27 (0.60) 4.08 (0.99) < 
0.001

3.17
(0.94)

Advantage 3.06
(1.20)

3.75
(0.79)

3.85 (0.74) 2.89
(0.76)

2.23 (0.76) 3.50 (1.24) < 
0.001

3.21
(0.94)

Cost 2.97
(0.58)

2.87
(0.44)

3.89 (0.43) 3.28
(0.38)

3.85 (0.56) 3.71 (0.57) < 
0.001

3.29
(0.55)

Concerned
Attitudes

2.58
(0.71)

2.09
(0.45)

2.44 (0.51) 2.90
(0.44)

3.04 (0.42) 1.85 (0.47) < 
0.001

2.60
(0.60)

Climate 4.04
(0.56)

3.74
(0.56)

3.58 (0.60) 3.18
(0.40)

2.62 (0.65) 2.30 (0.70) < 
0.001

3.35
(0.63)

Compatibility 4.59
(0.52)

4.20
(0.43)

3.97 (0.45) 3.12
(0.46)

2.58 (0.63) 4.11 (0.73) < 
0.001

3.56
(0.74)

Leadership 4.59
(0.48)

3.43
(0.77)

3.56 (0.82) 3.61
(0.70)

3.15 (0.88) 1.42 (0.59) < 
0.001

3.51
(0.85)

Resources 4.32
(0.64)

3.04
(0.65)

2.42 (0.67) 2.99
(0.69)

2.11 (0.85) 1.58 (0.73) < 
0.001

2.89
(0.82)

Cosmopolitan 4.65
(0.49)

3.77
(0.73)

4.26 (0.68) 3.77
(0.65)

2.85 (0.83) 1.75 (0.87) < 
0.001

3.75
(0.84)

Outcome
Measure

               

Readiness 4.25
(0.39)

3.90
(0.49)

3.56 (0.71) 3.46
(0.54)

3.12 (0.64) 2.86 (0.45) < 
0.001

3.57
(0.62)

Participant
Characteristics

               

Age 41.71
(13.13)

46.69
(11.09)

47.06 (13.27) 44.96
(10.54)

48.85 (9.43) 50.53
(12.84)

0.12 45.94
(11.22)

Role = 
Administrator

2
(11.76)

7 (6.67) 10 (18.87) 38
(18.91)

4 (15.38) 2 (16.67) 0.12 63
(15.22)

Years in Role 6.02
(6.17)

8.45
(7.51)

9.71 (7.52) 8.18
(8.26)

10.16 (7.65) 12.00
(8.22)

0.24 8.58
(7.89)

Ability to
Prescribe

6
(35.29)

52
(49.52)

33 (62.26) 51
(25.37)

14 (53.85) 10 (83.33) < 
0.001

166
(40.10)

Race = White 6
(35.29)

79
(75.24)

41 (77.36) 153
(76.12)

21 (80.77) 11 (91.67) 0.005 311
(75.12)

Ethnicity = 
Latinx

0 (0.0) 4 (3.81) 4 (7.55) 5 (2.49) 2 (7.69) 0 (0.0) 0.37 15
(3.62)

Clinic
Characteristics
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  Mean (SD) or counts (%) by group Full
Sample

Pharmacy On-
Site

9
(52.94)

46
(43.81)

31 (58.49) 106
(52.74)

12 (46.15) 4 (33.33) 0.38 208
(50.24)

Insurance
Support On-
Site

16
(94.12)

87
(82.86)

40 (75.47) 160
(79.60)

19 (73.08) 8 (66.67) 0.37 330
(79.71)

Primary Care
Provision

3
(17.65)

30
(28.57)

15 (28.30) 81
(40.30)

4 (15.38) 5 (41.67) 0.03 138
(33.33)

County
Characteristics

               

Metropolitan 14
(82.35)

77
(73.33)

41 (77.36) 135
(67.16)

17 (65.38) 9 (75.0) 0.51 293
(70.77)

HIV
Prevalence

900.88
(889.05)

644.49
(625.34)

446.87
(464.22)

324.41
(386.33)

305.46
(156.34)

567.33
(462.73)

< 
0.001

450.79
(512.89)

Percent
Poverty

20.43
(4.95)

18.45
(5.56)

18.07 (4.81) 18.57
(5.16)

18.51 (4.68) 18.17
(6.98)

0.74 18.53
(5.23)

Percent
Uninsured

11.48
(3.44)

12.25
(3.22)

13.17 (4.25) 13.22
(3.77)

13.24 (3.74) 12.39
(3.40)

0.15 12.87
(3.69)

Percent
Female (age
15–44)

21.67
(2.91)

21.12
(3.61)

20.66 (3.19) 19.43
(2.48)

20.07 (2.67) 19.93
(2.72)

< 
0.001

20.17
(3.02)

Percent White 57.07
(23.10)

62.12
(21.89)

67.69 (16.53) 71.94
(17.39)

70.15
(13.66)

68.10
(22.07)

< 
0.001

68.07
(19.19)

Percent
Hispanic

6.98
(3.50)

8.03
(9.27)

11.46 (13.93) 8.15
(11.40)

15.35
(22.14)

6.59 (5.21) 0.03 8.90
(12.00)

Measures
CFIR Constructs. The CFIR (21) provides a menu of constructs that can be used as a practical guide for systematically
assessing potential barriers and facilitators in preparation for implementing PrEP. Because it is often not practical or necessary
to assess all constructs in a single study, evaluations typically focus on a subset of constructs. Constructs for this analysis were
selected based on their likelihood of: 1) being a potential barrier (or facilitator) to PrEP implementation and 2) having sufficient
variation across clinics. For this analysis, nine different CFIR constructs were considered, based on a literature review and
discussions with experts and providers in the field of HIV prevention and implementation science. The constructs covered four
CFIR domains, including (1) intervention characteristics (i.e., complexity, relative advantage, and cost), individual characteristics
(i.e., staff’s attitudes), inner setting factors (i.e., implementation climate, compatibility, leadership engagement, and available
resources), and outer setting factors (i.e., cosmopolitanism). All CFIR-related survey items were evaluated on a 5-point Likert
scale (1 = strongly disagree to 5 = strongly agree). Composite scores for each construct were calculated by taking the average of
the contributing survey items.

Complexity was measured using one item: “providing PrEP at my clinic seems easy to do”. This measure was reverse coded, so
that higher scores indicate higher complexity. Relative advantage was measured using one item: “PrEP would be more effective
than interventions we are currently promoting to prevent HIV among patients at our clinic.” Cost was measured using five items
such as “PrEP is too expensive” (Cronbach’s alpha = 0.62). Attitudes were measured using a composite score of 10 items, such
as “I am concerned that PrEP is not effective” (Cronbach’s alpha = 0.82), where higher scores indicated more concerned or
negative attitudes about PrEP. Implementation climate was measured using a composite score of five items, such as
“individuals working at my clinic value new types of HIV prevention practices” (Cronbach’s alpha = 0.83). Compatibility was
measured using a composite score of three items, such as “PrEP seems suitable for patients at my clinic” (Cronbach’s alpha = 
0.88). Leadership engagement was measured using a composite score of three items, such as: “senior leadership/clinical
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management in my clinic reward clinical innovation and creativity to improve patient care” (Cronbach’s alpha = 0.90). Available
resources was measured using a composite score of four items, such as “we have the necessary support in terms of staffing”
(Cronbach’s alpha = 0.83). Cosmopolitanism was measured using one item: “individuals in my clinic are connected with other
community organizations that provide HIV prevention services to patients.”

Readiness for Implementation. The primary outcome for this study is readiness for implementation of PrEP, which was
measured based on steps of the PrEP delivery cascade (i.e., Step 1: HIV risk assessment, Step 2: PrEP education, Step 3: PrEP
eligibility assessment, Step 4: PrEP prescription, and Step 5: PrEP follow-up and monitoring) that the clinic could confidently
implement. This measure is derived as a composite score based on the 19 or 23 (provider vs. administrator versions) survey
items (Cronbach’s alpha = 0.92). Survey items include “others in my clinic can counsel a patient on the potential side effects of
PrEP” and “others in my clinic can help patients navigate insurance payments regarding PrEP treatment.” Responses to each of
the survey items follow a Likert scale (1 = strongly disagree to 5 = strongly agree). Readiness for implementation was defined as
the average score from the contributing survey items.

Demographic and Clinic/County Characteristics. Individual and clinic-level characteristics were also assessed in the survey.
Individual-level characteristics included self-reported age, race (white or non-white), ethnicity (Latinx or not Latinx), role
(administrator or provider), years in role, ability to prescribe medicine (yes or no). Clinic-level characteristics included
metropolitan location (yes or no), DHHS region (III, IV, or VI), pharmacy on-site (yes or no), staff to provide insurance support on-
site (yes or no), presence of primary care services (yes or no). Clinic urban-rural status was defined using the 2013 NCHS urban-
rural classification scheme for counties where Metropolitan (urban) includes large central, fringe metro, medium metro, and
small metro; and Nonmetropolitan (rural) includes micropolitan and noncore counties (34). Additionally, clinic county
characteristics included: HIV prevalence (per 100,000), percent of population under 200% of the federal poverty level, percent
uninsured, percent White, percent Hispanic, percent of women aged 15 to 44 (childbearing age) based on AIDSVu (HIV
prevalence rate only) (35) and U.S. Census data (36).

Missing data. The number of missing observations per variable ranged from 0 to 35. We used a non-parametric missing value
imputation for mixed-type data (i.e. continuous and categorical) to impute missing values for all variables described above
(including CFIR constructs, readiness for implementation, and demographics and clinic/county characteristics) (see
“missForest” package for R (37)).

Statistical Analyses
Descriptive statistics were performed on all survey items (means (SD) or counts (%)). Pearson correlations were performed
between all CFIR constructs to test for multicollinearity (see Additional File 2 for correlation matrix). Most CFIR measures were
significantly correlated with each other, however, there were no strong correlations (all Pearson correlation coefficients are <
|0.50|), so multicollinearity was not a major concern.

Using the nine CFIR constructs (complexity, relative advantage, cost, attitudes, implementation climate, compatibility, leadership
engagement, available resources, and cosmopolitanism), LPA was performed in R using the “TidyLPA” package (38), to
determine if Title X clinic providers and administrators coalesced into distinct sub-groups. We investigated solutions with one to
ten groups. A one group solution would assume that all providers and administrators had similar perceptions across all CFIR
measures, which was unlikely; and we assumed that solutions with more than 10 groups would have produced groups that were
too small for generalization. To select the number of groups that fit the data best, we used four statistical metrics as well as
interpretability of the groups. We considered solutions with high entropy levels (values > 0.80 indicate a high level of separation
between the groups (39)), significant p-values for the bootstrap likelihood ratio test (BLRT) (which tests if the model performs
significantly better than the K− 1 group solution), and comparatively low AIC and BIC values. Simulation studies have shown that
BIC and BLRT perform most reliably in latent profile analyses (40).

Based on the probabilities of class membership, each participant was assigned a group. To understand the composition of each
group, bivariate analyses were performed between group membership and individual/clinic-level characteristics (chi-squared
was used for categorical variables and one-way ANVOA for continuous variables). We then conducted a random-intercept,
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multilevel model to test whether group membership predicted readiness for implementation of PrEP, controlling for individual
and clinic-level factors. This analysis modeled the nesting of participants within clinics. We fit the model to our data with SAS
PROC GLMMIX using maximum likelihood estimation.

Results

Latent Group Membership
Based on entropy, BIC, AIC, BLRT, and interpretability, we selected the six group model (entropy = 0.81, AIC = 7880.3, BIC = 8154.1,
BLRT p-value = 0.009) (see Additional File 3 for fit metrics for 1 to 10 group solutions). The 6 group model had high separation
between groups (entropy > 0.80), the lowest BIC value, and significant BLRT p-value, indicating that the model performed
significantly better than the 5 group solution. The 7 group solution had a lower AIC value compared to the six group model,
however, we believed that the 7 group model was less interpretable and had small within-group sample sizes.

Based on their profiles of CFIR-related barriers and facilitators to PrEP implementation the six groups were named: “High
Capacity”, “Optimistic”, “Advantageous”, “Moderate”, “Incompatible”, and “Resource Constrained” (see Fig. 1). Compared to all
other groups, the High Capacity group (n = 17) had the most favorable scores across many CFIR factors including
implementation climate (mean = 4.04, SD = 0.56), compatibility (mean = 4.59, SD = 0.52), leadership engagement (mean = 4.59,
SD = 0.48), available resources (mean = 4.32, SD = 0.64), and cosmopolitanism (mean = 4.65, SD = 0.49). They also perceived
PrEP implementation to have the lowest complexity (mean = 1.71, SD = 0.69) compared to other groups. The Optimistic group
also (n = 105) had a favorable profile. It has the second-highest scores for implementation climate (mean = 3.74, SD = 0.56),
compatibility (4.20, SD = 0.43), and available resources (3.04, SD = 0.65). This group also has the lowest scores for cost (mean = 
2.87, SD = 0.44), suggesting that they do not perceive the cost of PrEP to be a major barrier to implementation. 

The Advantageous group (n = 53) has the highest scores for perceived relative advantage of PrEP implementation (mean = 3.85,
SD = 0.74) and second-highest scores for cosmopolitanism (4.26, SD = 0.68). However, they also perceived cost (mean = 3.89,
SD = 0.43) as being a major barrier to implementation, with the most unfavorable cost scores compared to any other group. The
Moderate group (n = 201) had very average scores across all of the CFIR-related barriers and facilitators to implementation
(means ranged from 2.9–3.77).

The Incompatible group (n = 26) had unfavorable scores for many of CFIR factors, including the lowest scores for compatibility
(mean = 2.58, SD = 0.63) and perceived relative advantage (mean = 2.23, SD = 0.76). They also had the most unfavorable scores
for complexity (mean = 4.27, SD = 0.60) and concerned attitudes about PrEP (mean = 3.04, SD = 0.42). Lastly, the Resource
Constrained group (n = 12) had the lowest scores for many organizational factors such as available resources (mean = 1.58, SD 
= 0.73), leadership engagement (mean = 1.42, SD = 0.59), implementation climate (mean = 2.30, SD = 0.70), and
cosmopolitanism (mean = 1.75, SD = 0.87). They also perceived PrEP also being highly complex (mean = 4.08, SD = 0.99), similar
to the incompatible group. Despite these limitations, this group notably has the least concerned attitudes about PrEP (mean = 
1.85, SD = 0.47), compared to any other group.

Group membership was associated with provider level characteristics (ability to prescribe medication and racial identity), clinic-
level characteristics (provision of primary care services), and county-level characteristics (racial/ethnic composition, HIV rate,
and percentage of women of childbearing age) (Table 1).

Readiness for Implementation and Group Membership
Next, we investigated the association between group membership and readiness for implementation of PrEP, controlling for
variables that were significant in bivariate analyses (i.e., ability to prescribe medication, race, provision of primary care,
racial/ethnic composition of county, county HIV prevalence, and percentage of women of childbearing age in the county).
Compared to the Moderate group, the High Capacity (B = 0.86, SE = 0.13, p < 0.0001) and Optimistic (B = 0.40, SE = 0.07, p < 
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0.0001) groups had significantly higher levels of implementation readiness; and the Resource Constrained group (B=-0.61, SE = 
0.17, p = 0.0003) had significantly lower levels of implementation readiness (see Fig. 2).

Discussion
LPA is a useful method for capturing the variation in implementation context and barriers to adoption across sites. In this study,
we identified six different sub-groups of family planning providers and administrators that have unique profiles of barriers and
facilitators to PrEP implementation. Two groups (“High Capacity” and “Optimistic”) showed significantly increased levels of
readiness for implementation while one group (“Resource Constrained”) showed significantly reduced levels of readiness for
implementation of PrEP. To enhance the likelihood of PrEP implementation success in each of these groups, we can employ
tailored implementation strategies for overcoming identified weaknesses and leveraging strengths (41–43).

Both the “High Capacity” and “Optimistic” groups (encompassing about 30% of the sample (n = 122)) have favorable scores
across all of the CFIR factors. These may be ideal clinics to begin the roll-out of PrEP services, since their context is likely able to
support PrEP implementation. However, we suggest that all clinics, prior to PrEP implementation, receive a training on the
process for conducting the PrEP cascade (i.e. HIV risk assessment, PrEP patient education, assessing patient eligibility for PrEP,
PrEP prescription, and PrEP follow-up care) to ensure that clinic staff, providers, and administrators are informed of necessary
requirements. We have previously shown that a 1-hour training is able to significantly increase providers’ PrEP knowledge,
attitudes, and skills (44).

However, the remainder of the groups may need additional implementation strategies beyond training. For instance, the
“Advantageous group” (n = 53, 12.8%), although they believe PrEP offers advantages over their current HIV prevention services,
perceive the cost of PrEP to be a major obstacle to implementation. This is understandable as the South has a high proportion
of uninsured patients and many states have not expanded Medicaid (45), which can hinder the affordability of PrEP for low-
income and vulnerable patients. To overcome cost hurdles, there are some services in place, such as HHS’s “Ready, Set, PrEP”
Program and Gilead’s Advancing Access Program, which cover the cost of PrEP prescriptions for uninsured patients. Gilead also
has a co-pay program to help insured patients cover the cost of co-pays and deductibles for PrEP services. Many of the
“Advantageous group” clinics already have staff on site that assist patients with insurance enrollment (75%), and these
insurance navigators should receive education on procedures for enrolling patients in these PrEP payment assistance programs.
Additionally, clinics that are concerned about the cost of PrEP and have limited financial resources can also consider pursuing
grant funding for PrEP services, as this has been a facilitator for implementation in other family planning clinics (16).

Furthermore, for successful PrEP implementation to occur in the “Incompatible” and “Resource Constrained” groups, which
represent about 9% of the sample (n = 38), significant amounts of system strengthening as well as building a “business case”
for PrEP delivery are likely needed. Specifically, the “Incompatible group” had the most negative attitudes about PrEP and
perceived that PrEP was not compatible with services currently offered in their setting. These negative attitudes about PrEP are
concerning, given that the southern US is the current epicenter of the HIV epidemic (2). Providers and staff in this group may
require additional education on the prevalence and impacts of HIV to overcome knowledge/attitude barriers. In addition, the
“Incompatible” group believed that PrEP implementation was too complex. Although there is limited guidance on strategies to
combat issues related to complexity, expert recommendations suggest that “promoting adaptability” may work for these settings
(41). Promoting adaptability requires tailoring the intervention (i.e. PrEP) to the site’s needs (23). For instance, our research in
family planning clinics has shown that some clinics have decided to provide the initial steps of the PrEP cascade (HIV risk
assessment and PrEP patient education) and then refer patients to external providers for PrEP prescriptions and continued care
(16). Clinics in the “Incompatible” group may consider this referral adaption, so that women who could benefit from PrEP are at
a minimum educated and made aware of the availability of PrEP services in their community. Universal education pertaining to
PrEP is especially important given consistently low knowledge and awareness about PrEP reported among women (5). Other
potential adaptations to PrEP, that could help overcome barriers, include pharmacy-based PrEP services (which could be useful
for clinics that have a pharmacy on-site) (46), telemedicine (47), and at-home PrEP services (48).
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However, in the “Resource Constrained group” it may be unlikely that any PrEP services could be offered without significant
additional internal and external systems changes. This group has clinic characteristics (low implementation climate, available
resources, leadership engagement) that are very unfavorable for successful implementation. They also have very low
cosmopolitanism scores, suggesting that even the adaptation strategy recommended for the “Incompatible” group would be
ineffective, since they do not have relationships with external HIV organizations where they could refer patients. Not only would
these clinics need to build partnerships with external HIV organizations and PrEP providers, they would also need to identify
strong champions to lead the adoption of PrEP services in their clinic (to overcome climate and leadership weaknesses) and
pursue grant funding (to overcome cost and resource barriers) (41).

Future research should focus on the provision of these tailored implementation plans to each sub-group of clinics. Evaluations
would yield important data on the success of these implementation strategies to promote PrEP adoption and sustained delivery
in each clinic sub-group. Limitations of this study include the use of a non-probability sampling method and self-reported data
(i.e. not based on observations of clinical context). Additionally, some of the groups had small within-group sample sizes, so
these groups may not generalize to the larger population of Title X clinics. Furthermore, we were unable to examine all CFIR
constructs. CFIR is comprised of 39 different constructs and although our survey captured the majority of these, we were unable
to utilize all constructs in the LPA. If too many constructs are included in this analysis, it can become difficult to interpret;
therefore, we selected nine CFIR constructs that we hypothesized to have the greatest impact on PrEP implementation as well as
the greatest variability across clinical settings. These decisions were made based on discussions with experts in implementation
science and HIV prevention as well as clinical providers. Despite limitations, the LPA approach may be especially helpful for
large public health systems, like the Title X Family Planning Program, which provides funding for the provision of family
planning and other preventative health services for un- and under-insured individuals through a network of approximately 4000
clinical sites across the U.S. Learning if there are systematic differences within the network that could support more tailored
implementation planning might allow for these networks to more easily scale interventions across sites, especially when
interventions may be required at the Title X level.

Conclusion
In conclusion, we identified six different groups of Title X family planning clinics, based on their profiles of CFIR-related
determinants of PrEP implementation. Some groups had very favorable scores across the CFIR factors as well as high readiness
for implementation, suggesting an ideal environment for roll-out of PrEP services. Other groups, with identified CFIR-associated
weaknesses, would likely need system strengthening prior to PrEP implementation along with tailored implementation strategies
to overcome barriers to successful PrEP implementation. LPA has important implications for engaging with complexity in
implementation research and understanding the contextual variation across sites. This method also promotes identification of
subgroups, allowing implementation planning to be tailored to the specific needs of unique segments of this diverse network of
clinical sites comprising the Title X family planning safety net system.
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Figures

Figure 1

Profile plot: Mean scores across CFIR measures, by group
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Figure 2

Relationship between group membership and readiness for implementation of PrEP.
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