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Abstract

Objective: Assess changes in cross-sector collaboration between Nurse-Family Part-

nership (NFP) nurse home visitors and community providers in the United States.

Data Sources and Study Setting: We collected primary data via internet-based sur-

veys of all NFP nursing supervisors in the United States in 2018, 2020, and 2021.

Study Design: We conducted a panel survey to measure changes in cross-sector col-

laboration between NFP nurses and 10 provider types in healthcare and social ser-

vices. We assessed relational coordination using the validated seven item Relational

Coordination Scale and structural integration using four items adapted from the

Interagency Collaboration Activities Scale. Responses over time were compared using

one-way analysis of variances (ANOVAs) and pairwise t-tests. We used the Kruskal–

Wallis rank test to assess differences in collaboration by implementing agency type.

Data Collection: All nursing supervisors from NFP implementing agencies in the

United States were eligible for the study. Survey implementation was conducted

using Qualtrics and administered to all eligible participants (N = 370 [2018], 383

[2020], 414 [2021]). Email reminders were sent every 7–10 days, followed by a final

telephone outreach.

Principal Findings: The response rate was 71% in 2018, 83% in 2020, and 74% in

2021. Relational coordination scores were calculated as a mean of the seven items

and ranged from 1 to 5 (not at all to completely); integration scores were calculated

as a sum of the four items and ranged from 4 to 20, where higher scores indicated

greater sharing of resources. Coordination with women's care increased from 2018

to 2020 (M = 3.39 vs. 3.57; p < 0.01); while coordination (M = 3.23 vs. 3.01;

p < 0.05) and integration (M = 6.50 vs. 5.28 vs. 5.43; p < 0.01) with parenting pro-

grams decreased.

Conclusions: Changes to cross-sector collaboration varied by provider type, likely

due to the delivery of NFP and other services via telehealth during the COVID-19

pandemic. There is an opportunity to improve cross-sector collaboration in home vis-

iting to better address family needs.
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What is known on this topic

• Cross-sector collaboration can promote health and wellbeing.

• Evidence-based home visiting programs are proven to improve a range of maternal-child

health outcomes.

• Home visiting programs like Nurse-Family Partnership are part of the broader systems of

care to improve family well-being.

What this study adds

• Cross-sector collaboration between home visitors and other community service providers

varies by provider type and community context.

• Collaboration dynamics further differ by type of agency implementing home visiting, that is,

government agency, healthcare, or community-based organization.

• Coordination between home visiting and women's care providers increased from 2018 to

2021, while coordination and integration with parenting programs decreased.

1 | INTRODUCTION

Cross-sector collaboration is the process of partnering between vari-

ous groups and organizations to collectively focus their expertise and

resources on a common goal or problem.1,2 Decades of research have

identified the need for partnerships across sectors of public health,

healthcare, and social services to promote health and well-being,3 par-

ticularly among families experiencing adversities. Enhancing collabora-

tive practices across sectors could improve the efficiency and

strengthen the overall delivery of home visiting programs, a mecha-

nism of service delivery aimed to meet the needs of families with

young children through home-based services and linkages to commu-

nity resources.4

One of the programs with the strongest evidence for improving

maternal-child health outcomes is Nurse-Family Partnership (NFP),

a national public health program for prenatal and infancy home vis-

iting by nurses. NFP is an evidence-based home visiting program

designed to improve the health and well-being of first-time birthing

people and their children experiencing economic, social, and/or

physical health adversities. The program is based on over 40 years

of evidence from three separate randomized clinical trials, with the

first trial beginning in the 1970s in Elmira, New York,5–7 and a

fourth recent trial in South Carolina.8,9 Since program replication

began in the United States in 1996, the program has served over

376,000 families in 774 counties among 40 states and the US Vir-

gin Islands.10 The program has three major aims: (1) to improve

pregnancy outcomes, (2) to improve child health and development,

and (3) to increase families' economic self-sufficiency. Trained

nurses visit eligible birthing people early in their pregnancy through

child age two, providing support and education, as well as linking

families to needed community services. NFP nurses follow proto-

cols that are grounded in theories of developmental epidemiology,

human attachment, human ecology, and self-efficacy and tailor the

intervention to meet families' needs.11

Increasing home visiting nurses' ability to address maternal and

child health risks through integrated approaches and cross-sector

partnerships could help to ensure that families receive needed ser-

vices and continuity of care.12 However, difficulties exist in coordinat-

ing services across providers in different sectors.13 The ongoing global

pandemic of the coronavirus disease 2019 (COVID-19) caused by

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has

made these challenges more urgent, and the implications of services

not meeting the needs for family health have become more evident.

Our conceptualization of cross-sector collaboration is driven by

relational coordination theory coupled with structural integration.

Relational coordination theory posits that relationships are charac-

terized by shared goals, shared knowledge, and mutual respect that

support frequent, timely, accurate, problem-solving communication

to enable partners to effectively coordinate their work.14 Structural

integration supports relational coordination based on the design of

organizational structures. Coordination is more reliable when

opportunities to work together are built into organizational struc-

tures such as shared information systems, protocols or agreements,

space, and accountability or rewards (e.g., financial alignment or

incentives).15,16

Previous research has examined service coordination with com-

munity resources by home visiting programs, including screening,

referrals, linkages, and follow-up with referrals. One study of a

national sample of home visiting sites found that sites varied in their

coordination activities, with screening and referrals happening more

frequently than linkages and follow-up.17 Qualitative studies have

identified facilitators and barriers to service coordination and cross-

sector collaboration including shared mission and goals18; integrated

structures, personal relationships19; availability and accessibility of
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resources20; and the role of the warm hand-offs.21 Few studies have

examined if better coordination and collaboration improve family out-

comes. One study found that better coordination for maternal depres-

sion improved access to services and depressive symptoms22; our

previous work found that strong collaboration improves participant

retention in nurse home visiting.23

However, current evidence is lacking regarding the number

and breadth of cross-sector partnerships between community-

based organizations (CBOs) and providers who address the needs

of families experiencing adversity. Further, no research has mea-

sured changes in partnerships between home visitors and other

service providers over time. The purpose of this study was to

assess changes in cross-sector collaboration between NFP nurse

home visitors and community providers in the United States using

a panel survey. We assessed how collaboration measures with all

providers vary over time. Our study explores collaboration beyond

service coordination to capture shared communication, relation-

ships, and structures. Specifically, we hypothesized that coordina-

tion and integration with healthcare providers (i.e., women's care,

pediatrics care, mental health) would increase over time, given the

NFP's program's strategic promotion of model integration with

healthcare delivery and payer systems over the past few years.

For example, NFP has explored the use of healthcare entities in

implementing the program, reimbursement/funding of the pro-

gram through Medicaid, and access to/charting in clients' elec-

tronic medical records.

Although not originally intended, our survey was implemented

during the COVID-19 pandemic, which offered an opportunity to

examine cross-sector collaboration changes during this unprece-

dented time. Note that we use the term women's care providers in

this manuscript and in our survey, as this was the commonly under-

stood verbiage among our participants to describe perinatal obstetri-

cal and gynecological services for birthing people. We acknowledge

that not all birthing people identify as women.

2 | METHODS

2.1 | Study design and participants

We conducted a web-based survey with NFP teams from implement-

ing agencies across the United States actively operating the NFP pro-

gram at three time points: in the fall of 2018, 2020, and 2021. We

used a contact list from the NFP National Service Office, the non-

profit agency responsible for overseeing the implementation of NFP

in the United States, to recruit nurse supervisors to participate on

behalf of eligible teams. If an implementing agency did not have an

identified nurse supervisor on the contact list (e.g., the position was

vacant), we invited the administrator or nurse home visitor serving as

interim supervisor to participate. NFP nurse supervisors were invited

to participate in the survey via email through Qualtrics. The study

received ethical approval from the researchers' local Institutional

Review Board.

2.2 | Variables and definitions

2.2.1 | Relational coordination

The validated Relational Coordination Scale is based on the relational

coordination theory for understanding the relational dynamics of

coordinating work. It measures high-quality communication as a func-

tion of frequency, timeliness, accuracy, and problem-solving; and

high-quality relationships based upon shared goals, shared knowledge,

and mutual respect.15 This scale uses seven items with five response

options ranging from never/nothing/not at all to constantly/

completely (coded numerically from 1 to 5).

2.2.2 | Structural integration

The Structural Integration measure uses four items adapted from the

17-item Interagency Collaboration Activities Scale to capture other

collaborative activities of an organization from a structural perspec-

tive. It measures the degree of shared resources, in terms of shared

facility space, shared data or information systems, shared policies or

written agreements, and shared funding or financial alignment.

Response options ranged from not at all to very much (coded numeri-

cally from 1 to 5).

For both scales, nurse supervisors were asked about their percep-

tions of relational coordination and structural integration with nine

provider types in 2018, including four healthcare (women's care, pedi-

atric care, mental health, substance use treatment) and five social ser-

vices (child welfare, Special Supplemental Nutrition Program for

Women, Infants and Children—WIC, parenting programs, housing

resources, and early intervention); other home visiting programs were

added as a tenth provider type in 2020 and 2021 based on feedback

from our project's Advisory Board, as NFP clients are usually able to

participate in more than one home visiting service. The validity of the

two scales in the home visiting setting is described elsewhere.24 See

Appendix for scale verbiage.

2.2.3 | Other data sources

We also used NFP program implementation data available through

the NFP Data Warehouse for additional analyses. We included nurse

supervisor and agency-level variables. Nurse supervisor variables were

nurse tenure (years employed by NFP), race, ethnicity, and highest

education level. Agency-level variables were program tenure (years

implementing NFP), agency type (organization type implementing

NFP), and state.

Agency type is categorized as a government agency, healthcare,

CBO, or educational institution. A government agency is defined as

any organization that is a government entity or has a governing body,

typically a local, regional or state health department, human/social

services department, or health and human services department. A

healthcare agency is defined as any organization that is associated
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with healthcare payment or healthcare delivery, such as a managed

care organization, health system or hospital, clinic or visiting nurse

service. A CBO is a nonprofit organization that works to meet com-

munity needs, including foundations and faith-based organizations.

Finally, educational institutions are defined as any private or public

institution that delivers education, such as a high school district, and

higher education like a community college or university.

2.3 | Data collection

A web-based survey was administered to all eligible teams: N = 370

in 2018, N = 383 in 2020, and N = 414 in 2021. The same teams

invited in 2018 were invited again in 2020 or 2021, unless they were

no longer actively implementing the NFP program. New teams that

began NFP implementation after 2018 were added to subsequent

waves of data collection in 2020 and 2021. Participants could respond

to the survey via a personal link in their email invitation. Four email

reminders were sent every seven to 10 days, followed by a final tele-

phone outreach, resulting in five varied contacts as suggested by the

Dillman method in accordance with best practices in survey

research.25 The survey was open for 6 weeks. There was no monetary

incentive offered in 2018. In 2020, we provided an advance incentive

of donating $2000 to Cribs for Kids on behalf of the NFP program, in

honor of October being Safe Sleep Awareness Month. In 2020 and

2021, we provided a secondary incentive of $50 gift certificates to

Amazon or the NFP store to four randomly selected NFP teams who

completed the survey to purchase items for their nursing team or

clients.

2.4 | Data analysis

Responses by provider type to each of the seven relational coordina-

tion items were averaged to produce a relational coordination score

that provides a measure of the level of coordination with a specific

provider type. Responses to each dimension of relational coordination

were also averaged across provider types. In other words, there is a

relational coordination score for each of the nine provider types (e.g.,

relational coordination with women's care providers) and for each

dimension (e.g., frequency of communication).

Similarly, responses by provider type to each of the four struc-

tural integration items were added together to produce an integration

score for the level of shared structures with a specific provider type.

Responses to each dimension of structural integration were also aver-

aged across provider types. Index scores were further created as a

mean of all scores across provider types, producing a relational coordi-

nation index score and a structural integration score to characterize

overall coordination and integration across all provider types. For each

provider type, respondents who answered four or more of the seven

relational coordination items were included in the analysis to maxi-

mize the sample size after examination of the missing data. For each

provider type, respondents who answered three or more of the four

structural integration items were included in the analysis, again to

maximize the sample size.

Survey data were matched to NFP implementation data using

the respondent's agency identification number, email address, and

first and last names. Data were analyzed with descriptive statis-

tics; responses over time were compared using one-way analysis

of variances (ANOVAs) and pairwise t-tests with a Bonferroni cor-

rection. We used the Kruskal–Wallis rank test to assess differ-

ences in 2021 collaboration measures by agency type. To ensure

we did not have nonresponse bias, we compared the characteris-

tics of respondents and non-respondents using two-sample t-tests

or Chi-square tests.

3 | RESULTS

The response rate was 71% (263/370) in 2018, 83% (316/383) in

2020, and 74% (307/414) in 2021. The majority of participants

were nursing supervisors (95% in 2020, 95% in 2020, and 93% in

2021), primarily employed by government agencies like public

health departments (52% in 2020, 52% in 2020, and 50% in 2021;

see Table 1 for characteristics of the survey respondents). We did

not find any differences between respondents and non-respon-

dents based on nurse or agency-level characteristics in any year

that the survey was conducted, except for differences in supervisor

education level in 2020 (χ2 = 8.32, p < 0.05; see Table 2 for results

of tests for differences).

3.1 | Main results

Descriptive results for relational coordination and structural integra-

tion scores by provider type and year are shown in Tables 3 and 4

respectively. Index scores are calculated as a mean of all scores across

providers (relational coordination and structural integration sepa-

rately). Relational coordination scores are calculated as a mean of the

seven items and ranged from 1 to 5 (not at all to completely). NFP

nurse supervisors reported moderate relational coordination among

all providers (M = 3.21 in 2018, 3.21 in 2020, 3.23 in 2021). By pro-

vider type, the highest reported coordination was with WIC (supple-

mental nutrition; M = 3.77 in 2018, 3.68 in 2020, 3.67 in 2021) and

women's care providers (M = 3.39 in 2018, 3.57 in 2020, 3.51 in

2021). The lowest reported coordination was with housing resources

(M = 2.55 in 2018, 2.50 in 2020, 2.61 in 2021) and substance use

treatment providers (M = 2.74 in 2018, 2.76 in 2020, 2.88 in 2021).

Structural integration scores are a sum of the four items by pro-

vider type, then averaged across respondents, and ranged from 4 to

20, where higher scores indicate greater sharing of resources. NFP

nurse supervisors reported little integration among all providers

(M = 6.07 in 2018, 6.02 in 2020, 6.07 in 2021). The greatest reported

integration was with other home visiting services (M = 8.20 in 2020,

8.21 in 2021) and WIC (M = 8.03 in 2018, 7.75 in 2020, 7.68 in

2021). Similar to coordination, the lowest reported integration was
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with housing resources (M = 4.44 in 2018, 4.44 in 2020, 4.44 in

2021) and substance use treatment providers (M = 5.07 in 2018, 5.17

in 2020, 4.97 in 2021).

Results for relational coordination and structural integration

domains across provider types are shown by year in Tables 3 and 4

respectively. The highest-rated dimension of relational coordination

across all providers was shared goals (M = 3.55 in 2018, 3.60 in 2020,

3.62 in 2021), and frequent communication (M = 2.87 in 2018, 2.75

in 2020, 2.84 in 2021) was the least endorsed. Dimensions of struc-

tural integration across providers ranged from 1 through 5, where

physical space was rated the highest (M = 1.68 in 2018, 1.65 in 2020,

1.70 in 2021) and shared funding the lowest (M = 1.31 in 2018, 1.31

in 2020, 1.32 in 2021).

In terms of collaboration changes over time, we found differences

in relational coordination and structural integration among a few pro-

vider types. Coordination with women's care increased from 2018 to

2020 (M = 3.39 vs. 3.57; t = 0.18; Bonferroni-corrected p = 0.02);

while coordination with parenting programs decreased from 2018 to

2020 (M = 3.23 vs. 3.01; t = �0.22; Bonferroni-corrected p = 0.01).

Changes in coordination with other home visiting services neared sig-

nificance and increased from 2020 to 2021 (M = 3.28 vs. 3.39;

t = 0.12; Bonferroni-corrected p = 0.09). Integration with parenting

programs decreased from 2018 to 2020 and 2021 (M = 6.50 vs. 5.28

vs. 5.43; t = �1.16 and � 1.02 comparing 2018 to 2020 and 2018 to

2021; Bonferroni-corrected p = 0.00 for both comparisons), but not

from 2020 to 2021 (M = 5.64; t = 0.12; Bonferroni-corrected

p = 0.09). Changes in integration with mental health providers neared

significance and decreased from 2018 to 2020 (M = 7.06 vs. 6.29;

t = �0.75; Bonferroni-corrected p = 0.09). Coordination and integra-

tion with all other providers did not change over time (see Tables 3

and 4). With regards to collaboration domains across provider types,

the frequency of communication was reported to decrease from 2018

to 2020 (M = 2.87 vs. 2.75; t = 0.14; Bonferroni-corrected p = 0.03).

Changes in reporting of all other collaboration domains did not change

significantly over time (see Tables 3 and 4).

3.2 | Collaboration differences by agency type

The results of the Kruskal–Wallis Chi-squared test were significant,

suggesting differences in the degree of collaboration by NFP imple-

menting agency. Relational coordination with women's care

(χ2 = 16.56, p < 0.01), pediatrics care (χ2 = 10.70, p < 0.05), and sup-

plemental nutrition (χ2 = 35.38, p < 0.01) differed by agency type (see

Table 5). Specifically, relational coordination with women's care

among NFP sites implemented by healthcare agencies was the stron-

gest (M = 3.78) compared to government (M = 3.49), CBOs

(M = 3.41), and educational institutions (M = 2.78). Similarly, coordi-

nation with pediatric care among healthcare NFP sites was the stron-

gest among agency types (M = 3.35) compared to government

(M = 3.16), CBOs (M = 3.04), and educational institutions (M = 2.59).

Coordination with WIC was strongest among NFP sites implemented

by government agencies (M = 3.93) compared to healthcare agencies

(M = 3.60), CBOs (M = 3.32) and educational institutions (M = 2.74).

We found similar results for measures of structural integration

with the same provider types (women's care, pediatric care, and WIC),

but also with child welfare. Structural integration with women's care

(χ2 = 19.23, p < 0.01), pediatrics care (χ2 = 8.96, p < 0.05), WIC

(χ2 = 70.93, p < 0.01), and child welfare (χ2 = 8.61, p < 0.05) differed

by agency type (see Table 5). Like with relational coordination, struc-

tural integration with women's care among NFP sites implemented by

healthcare agencies was the greatest (M = 8.24) compared to govern-

ment (M = 6.01), education (M = 5.86), and CBOs (M = 5.72). Simi-

larly, integration with pediatric care among healthcare NFP sites was

the greatest among agency types (M = 6.97) compared to CBOs

(M = 5.40), government (M = 5.22), and education (M = 4.43). Inte-

gration with WIC among NFP sites implemented by government

agencies was the greatest (M = 9.74) compared to healthcare

(M = 5.71), CBOs (M = 5.64), and education (M = 4.29). Similarly,

integration with child welfare among NFP sites implemented by gov-

ernment agencies was the greatest (M = 5.45) compared to CBOs

(M = 5.19), healthcare (M = 5.02), and education (M = 4.00).

TABLE 1 Characteristics of survey
respondents.

2018 2020 2021

Survey respondents, N 263 316 307

Nurse supervisor, N (%) 250 (95%) 300 (95%) 285 (93%)

Other: Nurse home visitor, administrator, N (%) 13 (5%) 16 (5%) 22 (7%)

Localities represented

Teams, N 257 301 298

Sites, N 199 229 227

States and territories, N 39 39 42

Agency type

Government agency, N (%) 137 (52%) 162 (52%) 153 (50%)

Healthcare, N (%) 50 (19%) 70 (22%) 67 (21%)

Community-based organization, N (%) 68 (26%) 74 (23%) 76 (25%)

Educational institution/other, N (%) 8 (3%) 10 (3%) 11 (4%)

WILLIAMS ET AL. 5 of 12Health Services Research
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4 | DISCUSSION

This study aimed to assess changes in cross-sector collaboration, as

measured by relational coordination and structural integration, over

time between NFP nurses and 10 different healthcare and social ser-

vice provider types. These included four healthcare provider types

(women's care, pediatric care, mental health, and substance use treat-

ment) and six social service provider types (other home visiting pro-

grams, child welfare, WIC, parenting programs, housing resources, and

early intervention). Specifically, we aimed to test whether collabora-

tion with healthcare providers (women's and pediatric care) would

increase over time. While it is widely believed that cross-sector

TABLE 5 Collaboration differences by agency type.

Government agency,
mean (SE), N

Healthcare,
mean (SE), N

Community-based

organization,
mean (SE), N

Education,
mean (SE), N

Test
statistic (χ2)

Relational coordination with…

WICa (supplemental nutrition) 3.93 (0.07), 137 3.60 (0.07), 60 3.32 (0.10), 70 2.74 (0.31), 7 χ2 = 35.38***

p = 0.00

Women's care 3.49 (0.06), 136 3.78 (0.06), 62 3.41 (0.09), 70 2.78 (0.28), 7 χ2 = 16.56***

p = 0.00

Early intervention 3.42 (0.07), 134 3.46 (0.07), 60 3.30 (0.09), 68 3.04 (0.29), 7 χ2 = 4.14

p > 0.10

Other home-visiting service 3.37 (0.07), 127 3.54 (0.07), 58 3.35 (0.10), 66 2.94 (0.30), 7 χ2 = 5.35

p > 0.10

Mental health 3.30 (0.07), 135 3.30 (0.07), 62 3.35 (0.09), 70 2.96 (0.29), 7 χ2 = 1.52

p > 0.10

Child welfare 3.22 (0.06), 136 3.30 (0.06), 60 3.18 (0.09), 70 2.69 (0.27), 7 χ2 = 5.87

p > 0.10

Pediatric care 3.16 (0.07), 135 3.35 (0.07), 62 3.04 (0.10), 70 2.59 (0.31), 7 χ2 = 10.70**

p = 0.01

Parenting programs 3.13 (0.07), 124 3.28 (0.07), 59 3.06 (0.10), 64 2.92 (0.29), 7 χ2 = 3.95

p > 0.10

Substance use treatment 2.90 (0.08), 127 2.96 (0.08), 57 2.83 (0.11), 67 2.39 (0.33), 7 χ2 = 4.06

p > 0.10

Housing 2.56 (0.08), 129 2.72 (0.08), 55 2.64 (0.11), 67 2.29 (0.33), 7 χ2 = 2.65

p > 0.10

Structural integration with…

Other home-visiting service 7.76 (0.44), 134 7.90 (0.44), 62 9.53 (0.62), 66 8.29 (1.91), 7 χ2 = 3.56

p > 0.10

WICa (supplemental nutrition) 9.74 (0.37), 134 5.71 (0.37), 63 5.64 (0.52), 67 4.29 (1.61), 7 χ2 = 70.93***

p = 0.00

Mental health 6.16 (0.36), 134 6.49 (0.36), 63 8.19 (0.51), 67 6.00 (1.58), 7 χ2 = 7.52

p > 0.05

Women's care 6.01 (0.31), 134 8.24 (0.31), 63 5.72 (0.43), 67 5.86 (1.34), 7 χ2 = 19.23***

p = 0.00

Early intervention 5.43 (0.28), 134 6.35 (0.28), 63 6.14 (0.40), 66 4.57 (1.23), 7 χ2 = 2.52

p > 0.10

Pediatric care 5.22 (0.27), 134 6.97 (0.27), 63 5.40 (0.38), 67 4.43 (1.18), 7 χ2 = 8.96*

p = 0.03

Parenting programs 5.16 (0.25), 134 5.54 (0.25), 63 5.86 (0.35), 66 5.14 (1.08), 7 χ2 = 0.91

p > 0.10

Child welfare 5.45 (0.17), 134 5.02 (0.17), 63 5.19 (0.25), 67 4.00 (0.76), 7 χ2 = 8.61*

p = 0.04

Substance use treatment 4.73 (0.20), 134 5.60 (0.20), 63 4.88 (0.28), 67 4.14 (0.86), 7 χ2 = 3.09

p > 0.10

Housing resources 4.26, 134 4.61, 62 4.57, 65 5.14, 7 χ2 = 4.11

p > 0.10

aSpecial supplemental nutrition program Women, Infants, and Children (WIC).

*p < 0.05; **p < 0.01; ***p < 0.001.
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collaboration is key to meeting the needs and improving outcomes for

those facing the greatest adversity, the exact nature of effective col-

laborative relationships is still not well understood and studies exam-

ining the association of measures of collaboration and health

outcomes have shown mixed results.20–22 This study used more

nuanced measures of collaboration over time that recognize the multi-

ple dimensions of collaboration and that collaboration dynamics are

specific to different provider types and types of implementing

agencies.

Overall relational coordination scores for NFP nurses ranged from

2.50 to 3.77, with an average of 3.22 which equates to occasional/

moderate coordination. Compared to other studies, NFP nurses coor-

dinate with other providers to a similar degree to nurses in home

health (scores range from 3.41 to 4.20),26,27 nurses in acute care

(scores range from 2.98 to 4.19),28,29 and public health department

staff (scores range from 2.20 to 3.97).30 Existing literature suggests

that the design of organizational structures strengthens relational

coordination-like practices (i.e., hiring and training for teamwork,

shared accountability and reward structures) and coordinating mecha-

nisms (i.e., shared standardized work protocols, shared information

systems, regular meetings).14

We saw generally less collaboration between NFP and providers

in housing resources and substance use treatment; though both sec-

tors represent critical needs for some families. Our prior qualitative

inquiries have found that NFP nurses rarely share client information

with housing service providers.19 Despite various housing resources

available for their clients, the demand for affordable housing far

exceeded what was available; limiting opportunities for NFP and

housing providers to coordinate. With regards to collaboration with

substance use treatment providers, the community variation in the

availability of treatment and support for pregnant and parenting peo-

ple along with low proportions of NFP clients with substance use dis-

order may contribute to the lower collaboration scores reported.

Our findings suggest NFP collaboration with providers working in

other sectors changed little during our study timeframe. The small

changes to collaboration over time varied by provider type, and over-

all collaboration measures differed by type of NFP implementing

agency. We found that coordination with women's care providers

increased from 2018 to 2020, while integration with women's care, as

well as integration and coordination with pediatric care did not. These

results do not fully align with our hypothesis that coordination and

integration with healthcare providers (i.e., women's care, pediatrics

care, mental health) would increase over time. Despite the NFP's

national strategic promotion of model integration with healthcare sys-

tems, it is possible that the COVID-19 pandemic halted these efforts

given that many health systems were overwhelmed during this time.

We also saw an increase in the frequency of communication from

2018 to 2020 among all provider types. In response to the COVID-19

pandemic, HRSA released guidance to encourage home visiting ser-

vice delivery via telehealth and recommended home visitors to part-

ner with healthcare providers to ensure that pregnant and postpartum

women have access to prenatal and postnatal care.31 The increase in

NFP coordination with women's care providers may relate to the

delivery of the program via telehealth rather than the traditional in-

person format during the pandemic.32 A recent survey of multiple

home visiting models found that home visitors communicated most

regularly with pediatric, prenatal, and adult primary care providers to

discuss specific health-related concerns, inform screening results, and

to clarify medical advice given to clients.33 Therefore, it is likely that

NFP nurses felt a greater need to communicate and coordinate with

women's care providers during the pandemic because they were not

physically visiting their clients in 2020. As NFP nurses were unable to

conduct physical assessments with their clients, NFP nurses may have

needed to coordinate with women's care providers to ensure that

their clients' physical health in the perinatal period was being assessed

and monitored. However, we did not see this same dynamic in terms

of coordination with pediatric care providers among our survey

respondents. This may be due to NFP nurses having different relation-

ships with women's care versus pediatric care providers; many

women's care providers refer their patients to NFP and are familiar

with what NFP nurses offer to families, which are factors that facili-

tate care coordination.19

We also found that relational coordination and structural integra-

tion with parenting programs decreased from 2018 to 2020 and from

2018 to 2021, but not from 2020 to 2021. As we added “other home

visiting service” as a provider type in the survey conducted in 2020

and continued to include it in 2021, it is likely that “parenting pro-

grams” had previously captured the collaboration dynamic of “other
home visiting services” and offering “other home visiting service” as a
separate provider type provided a more accurate reflection of NFP

nurses' coordination and integration with parenting programs. At the

same time, the COVID-19 pandemic led to the shutdown or diversion

of certain non-essential services, including parenting programs. If

these programs were not being implemented and NFP clients were

not participating in them, NFP nurses would not have needed to coor-

dinate with these providers during this time period.

In addition to changes in collaboration over time, our findings

suggest differences in collaboration by NFP implementing agency

type. NFP sites implemented by healthcare agencies had stronger

relational coordination and integration with women's care and pediat-

ric care providers compared to NFP sites implemented by other

agency types. If a healthcare entity is implementing NFP, the NFP

program likely shares physical space (i.e., a building or campus), data

or information systems (i.e., electronic medical record), and policies

with women's and pediatric care providers (i.e., informed consent and

patient information compliance). Sharing this infrastructure including

co-location, common communication channels, and formal policies

facilitate relational coordination with these types of healthcare pro-

viders.15,16 Then NFP nurses and healthcare providers are more likely

to be aware of one another's program offerings (shared knowledge),

and have the same organizational mission and vision (shared goals),

which contribute to respecting one another's role and profession

(mutual respect). These factors then facilitate high-quality communi-

cation that is frequent, accurate, timely and/or problem-solving in

nature.34 Our findings are consistent with recent research suggesting

that implementing agencies that are healthcare organizations have
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more regular communication with the mother's and child's healthcare

providers and that home visiting programs with a memorandum of

understanding with a healthcare provider are significantly more likely

to have regular communication with those providers.33

NFP sites that were implemented by government agencies had

stronger relational coordination and integration with WIC providers

compared to NFP sites implemented by other agency types. Many

government agencies that implement NFP are local public health

departments, which often house WIC services.35 From an infrastruc-

ture standpoint, NFP and WIC often share the same building (even

floor), abide by the same policies, have access to one another's data

systems, and may even have the same funding sources which are all

domains of structural integration.24 In these situations, where the two

programs are operated by the same organization, NFP nurses and

WIC providers, are more likely to have high-quality relationships and

high-quality communications (relational coordination)34 due to the

examples provided above.

Similarly, NFP sites that were implemented by government agen-

cies were more integrated with child welfare than NFP sites imple-

mented by other agency types. In many communities, local public

health departments are often integrated with social services; these

organizations are usually called departments of human services, social

services, or health and human services. Similar to WIC, child welfare is

typically operated out of these local departments and is designed to

promote the well-being of children by ensuring safety, achieving per-

manency, and strengthening families through child protective services

interventions.36 When NFP nurses are housed in the same organiza-

tion that operates child welfare, they have the same infrastructure

and often access to the same resources (structural integration)24

which facilitate high-quality relationships and high-quality communi-

cation (relational coordination).37

4.1 | Strengths and limitations

This study is the first to document changes in cross-sector collabora-

tion over time in NFP and broadly within the context of home visiting.

We had a high response rate among nursing supervisors representing

78% of NFP implementing agencies. There were no significant differ-

ences in most nurse supervisor and all agency-level characteristics

between respondents and non-respondents. However, there is still

potential for response bias based upon other unmeasured factors.

Further, NFP nurses are motivated to partake in research that benefits

the program, so there is potential for social desirability bias. However,

given that we found variation in the degree of collaboration by pro-

vider type across NFP sites, we believe there is limited response bias.

This study was conducted within the context of the NFP program,

which should be taken into consideration when assessing the general-

izability of the findings to other community-based interventions

focused on improving maternal-child health. The ANOVA post-hoc

tests are adjusted for tests within each provider type and not for mul-

tiple comparisons across provider types; it is possible that the few sig-

nificant findings may be due to chance alone.

4.2 | Implications for practice, research, policy

Aligning public health home visiting services with healthcare and

social services can better address the goals and needs of the people

and communities they serve. Literature in the early childcare service

setting suggests that better coordination is associated with better

quality outcomes, client engagement, and client retention, which is

necessary for interventions to have their intended effects.23,38–40

Cross-sector collaboration in home visiting can be improved to better

address family needs, especially among those experiencing the great-

est social and economic adversities. This could be achieved through

aligning services and systems by improving the domains of relational

coordination (i.e., shared goals, shared knowledge, mutual respect) via

the distribution of program marketing materials, ongoing communica-

tions, and cross-pollination at meetings, as well as those of structural

integration (i.e., shared physical space and data systems) by encourag-

ing the adoption of memoranda of understanding to allow for badge

and medical records access. This study adds to the literature on cross-

sector collaboration within the context of community-based interven-

tions and serves as a measurement guide to assess their collaborative

activities with providers across sectors. Future research aims to com-

pare collaboration measures to maternal-child health outcomes to

assess NFP program's impact on families experiencing adversities.
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