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Local Public Health Systems and the Incidence of Sexually
Transmitted Diseases
Hector P. Rodriguez, PhD, MPH, Jie Chen, PhD, Kwame Owusu-Edusei, PhD, Allen Suh, MPH, and Betty Bekemeier, RN, PhD, MPH

US annual sexually transmitted disease (STD)
incidence rates have not declined despite the
identification of effective surveillance and pre-
vention methods.1---5 For example, after de-
creasing annually since 1999, gonorrhea in-
fection rates among adolescents increased 2%
from 2004 to 2005, from 421.9 to 431.8 per
100 000, and then increased 6% again from
2005 to 2006, from 431.8 to 458.8 per
100 000.6,7 Untreated STDs can have serious
long-term health effects, such as cervical can-
cer, infertility, and pregnancy complications.8

STDs are among the largest Black---White racial
disparities in health,9 which are heavily influ-
enced by social determinants (i.e., area-level
sociodemographic factors).9---12

It is a widely accepted view that local health
departments and their system partners play
a critical role in controlling the spread of
STDs.13---15 Local health departments differ
dramatically in size, organizational structure,
and available resources, and these factors can
influence the reach and effectiveness of local
STD prevention strategies. Previous studies
indicate that larger local health departments,
better resourced local health departments (as
measured by expenditures per capita), and
jurisdictions with local boards of health with
policymaking authority more consistently pro-
vide a diverse set of essential public health
functions,16---19 including diagnosing and pre-
venting health problems and informing and
educating the public about health issues.
Moreover, recent evidence indicates that in-
creases in STD prevention funding are associ-
ated with reductions in gonorrhea20 and
syphilis21 incidence rates. This suggests that
resources available to local health departments
and their system partners can affect the “reach”
of STD prevention programs.

The contribution of community partner or-
ganizations to performing essential public
health functions18 may also influence the reach
and effectiveness of STD prevention and
treatment programs. For example, low

integration of local health departments with
their local system partners, including physician
organizations, community health centers, and
faith-based organizations, can impinge on the
effectiveness of local STD prevention and
treatment efforts.15 Given that rescreening
previously infected individuals is increasingly
viewed as central to controlling the spread of
STDs,22 local health departments that have low
integration with their health care delivery
system partners might face more difficulties
curtailing the spread of STDs. It may be difficult
for local health departments that have limited
integration with system partners to communi-
cate surveillance data and to generate action to
combat emerging health epidemics.

Little research, however, has assessed orga-
nizational and market determinants of local
public health system effectiveness using pop-
ulation health indicators.17---19 Although several
studies have assessed the relationship of
county-level sociodemographic factors and
STD rates,23,24 to our knowledge, no study has
ever assessed the relationship of local public

health system organization and STD incidence
rates. Consequently, the extent to which the
scope of local health department services and
their integration with their local health system
partners is associated with STD incidence rates
remains unclear. Using responses to the Na-
tional Association of County and City Health
Officials (NACCHO) 2005 National Profile of
Local Health Departments in the United States
(NACCHO Profile) and county-level data from
the Area Resource File, we examined the extent
to which local health department financing per
capita, the existence of a local governing board of
health, and integration among key system part-
ners are associated with county-level incidence
rates of gonorrhea and chlamydia.

Consistent with previous research examining
public health spending and medical care ex-
penditures,25 we hypothesized that local health
departments with greater total expenditures
per capita have lower STD incidence rates
when controlling for county-level sociodemo-
graphic and other local health department
characteristics. Local boards of health are
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increasingly considered central to improving
community-based linkages and setting priori-
ties for jurisdictions. Accordingly, we hypothe-
sized that county-level STD rates would be
lower in jurisdictions where local boards of
health have governance responsibility than in
those having no local board of health. The
integration of local health departments with
local public health system partners can influ-
ence the dissemination of preventive health
care information and epidemiologic data to
target interventions. We hypothesized that
local health departments with a higher inte-
gration with system partners, as measured by
the recent typology of local public health
systems,26,27 have lower STD incidence rates,
controlling for other factors. Finally, we exam-
ined the role of social determinants of STD
incidence relative to measurable local public
health system factors.

METHODS

We obtained annual county STD incidence
data (2005---2008) from the National Elec-
tronic Telecommunications Systems for Sur-
veillance and linked the data to local health
department director responses (n = 236) to the
2006 wave of the National Longitudinal Study
of Local Public Health Systems (NLSLPHS),27

the 2005 NACCHO Profile Survey,28 and
2005 county-level sociodemographic and
health professions data and county-level census
data from the Area Resource File.29 The
analytic sample included 211 local health de-
partment jurisdictions fully covering 307
counties (or 307 local health department---
county observations) that had information
from the 2005 NACCHO Profile Survey and
the 2006 wave of the NLSLPHS.

The study population covers local public
health delivery systems serving a population
of at least 100 000 residents with responses
to the 2006 survey. Mays et al. provided
detailed information about the local health
departments included in the study sample and
their representativeness of local health de-
partments nationally.27

Measures

County-level STD incidence data have
skewed distributions, and relatively smaller
jurisdictions often do not have sufficient events

per year to conduct reliable longitudinal ana-
lyses (i.e., assessing change over time in STD
incidence). To reduce variance instability,30

our main study outcome measure was con-
structed as the 4-year (2005, 2006, 2007, and
2008) temporally smoothed log-transformed
combined gonorrhea and chlamydia incidence
rate per population for each county---local
health department unit.24

We examined the local health department
organizational and financial factors associated
with STD incidence. NACCHO Profile Survey
data include information about local health
department jurisdiction size (population serv-
ed), jurisdiction type (city and town, county,
city and county, or multicounty), the existence
and governance role of local boards of health,
local health department expenditures per
capita, proportion of local health department
revenue from local (city and county) sources
of funding, and full-time equivalents per capita
of various local health department personnel
(nurses, epidemiologists, and health educators).
These local health department factors have
previously been considered to have important
influences on public health system effective-
ness.17,18 County Federal Information Process-
ing Standard codes were used to link the
datasets. Some local health department jurisdic-
tions (n = 37) covered more than 1 county
Federal Information Processing Standard. In
these cases, the local health department had
multiple county STD rate observations.

We used responses to the 2006 NLSLPHS
survey to construct a local public health system
typology. The survey included questions covering
a set of 20 public health activities, each of which
is derived from 1 of 3 core public health as-
sessment functions (policy, development, and
assurance) identified by the Institute ofMedicine.31

The main factors involved in construction of
local health system typology include (1) differ-
entiation (the proportion of the 20 public
health activities performed within the system),
(2) integration (the proportion of public health
activities contributed by each type of organi-
zation in the system and averaging the pro-
portion across all organizations represented in
the system), and (3) concentration (the level of
effort contributed by the local health depart-
ment across all activities performed in the
jurisdiction). Because of small cell sizes among
some of the local public health system

typologies in the 2006 wave of the survey, we
categorized typology types that represented
less than 5% of the total local health depart-
ments as “other.”

We drew the 6 system typologies that we
examined from a previously published study27

that included the following:

1. concentrated comprehensive (n = 50;
21.5%),

2. independent comprehensive (n = 27;
11.6%),

3. distributed conventional (n = 72; 30.9%),
4. concentrated limited (n = 42; 18.0%),
5. distributed limited (n = 26; 11.2%), and
6. other (n =16; 6.9%) types (Table 1).

Based on findings from previous research
examining sociodemographic predictors of
STD incidence,23,24 we considered the follow-
ing county-level variables from the Area Re-
source File and census data covariates for the
study analyses: percentage Black race, per-
centage married, percentage aged 18 to 24 years,
male---female ratio, proportion urban population,
percentage living in poverty, deaths per 100000
population, percentage owner-occupied housing,
and a suburban commute index.

Analysis

Before merging local health department and
county information with the STD incidence
data, we examined the unadjusted relation of
local health department organization and fi-
nancing and local public health system typol-
ogy (using the integrated 2005 and 2006 local
health department surveys). To examine the
extent to which specific local health department
local health system partnerships and other local
health department organizational factors dif-
fered by local health system typology, we made
comparisons using analysis of variance for
continuous variables and the v2 test for di-
chotomous and categorical variables. Next, we
examined the extent to which STD rates dif-
fered by local public health system type. To do
this, we compared the mean annual STD rate
per 100 000 population by local public health
system type and examined whether STD rates
differed by type using analysis of variance.

In a sequential fashion, we specified nested
multilevel regression models—using local
health department random effects to predict
STD incidence (using the “distributed
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conventional” system type as the reference
group)—in the integrated dataset to examine
the relative contribution of factors explaining
county differences in STD incidence: (1) local
health department organizational structure and
local public health system typology, (2) local
health department financial and resource fac-
tors, and (3) sociodemographic factors known
to be associated with county-level incidence.
We calculated collinearity diagnostics. Because
of the modest local health department sample
size, we estimated parsimonious models to
prevent model convergence problems. For
example, if local health department and local
health system factors were highly correlated
(< 0.65)32 with the main local health depart-
ment independent variables (total expenditures
per capita, board of health, and local public
health system typology variables), we did not
enter the variable into nested regression
models. We compared soundness of model fit
for ordinary least squares andmultilevel models
using the Akaike information criterion.33

Finally, using the Blinder-Oaxaca decompo-
sition method,34---36 we examined factors that
accounted for differences in STD incidence
rates between (1) jurisdictions with a governing
local board of health versus no board of health,
and (2) distributed limited systems and com-
prehensive independent local health systems.
The decomposition method has been used
extensively to assess mean outcome differences
in labor economics literature.36,37 In health
services research, this method has been
employed to study racial and ethnic disparities
in different measures of health care access as
well as utilization and health insurance cover-
age.38---45 For our study, differences in STD

rates between jurisdictions (using the 2 local
public health system factors) may come from 2
broad sources: (1) differences that stem from
observed factors (e.g., local public health sys-
tem and area-level factors), and (2) differences
that stem from unobserved heterogeneity (e.g.,
unmeasured population risk factors). We used
the decomposition method to estimate the final
ordinary least squares regression models for the
2 local public health system factors (governing
local boards of health and typology). We then
used the resulting coefficients and the mean
values of all independent variables to decom-
pose the observed variation into explained and
unexplained components.

Sensitivity Analyses

We were also interested in clarifying the
extent to which more extensive involvement of
organizations considered central to community
STD prevention activities had a different as-
sociation with STD incidence compared with
the typology of the local public health system.
For example, local health department integra-
tion with health care delivery system partners
might be more strongly associated with STD
incidence compared with the overall level of
integration in the local public health system.

Accordingly, as a sensitivity analysis, we
examined the extent to which local health
departments with more partnerships with
health care delivery organizations (community
health centers, physician organizations, and
hospitals)22 and faith-based organizations
(partners known to mobilize communities to
address risk behaviors)46,47 had similar asso-
ciations with STD incidence compared with the
local public health system typology.

We used Stata 10.1 (StataCorp LP, College
Station, TX) to conduct all statistical analyses.

RESULTS

The average county-level incidence of chla-
mydia increased by 28.8% (288 cases per
100 000 population in 2005 vs 371 cases
per 100 000 population in 2008) among the
307 counties fully covered by the study’s local
health department jurisdictions during the
study period (data not shown). By contrast,
average county-level incidence gonorrhea rates
were fairly consistent between 2005 and 2008
(106 vs 111 cases per 100 000). The average
annual combined county-level chlamydia and
gonorrhea incidence rate was 480.7 cases per
100 000 population (SD= 366.2; minimum=
28.3; maximum=1379.5; Table 2).

Few local health department structural and
financial characteristics differed across local
public health system typology categories. One
important local health department financial
factor that did differ by typology was the
proportion of local health department revenue
from local funding sources (Table 2). For this
factor, more comprehensive local health sys-
tems (concentrated comprehensive and inde-
pendent comprehensive types) had higher
proportions of their revenue coming from local
sources of support than did conventional sys-
tems (distributed conventional). Not surpris-
ingly, we used local health department factors
that differed most across local public health
system types in the classification of local public
health systems, including the proportion of
core public health activities that physician
organizations, community health centers, and

TABLE 1—Local Public Health System Typology Used in Categorizing Local Health Departments:

US Longitudinal Study of Local Public Health Systems, 2006

Type No. (%) Differentiation Integration Concentration

Concentrated comprehensive 50 (21.5) Broad scope Wide range of organizations contributes Local health department shoulders much of the effort

Independent comprehensive 27 (11.6) Broad scope Narrow range of organizations contributes Local health department shoulders much of the effort

Distributed conventional (most common) 72 (30.9) Moderate scope Moderate range of organizations contributes Effort is distributed across participating organizations

Concentrated limited 42 (18.0) Narrow scope Narrow range of organizations contributes Local health department shoulders much of the effort

Distributed limited 26 (11.2) Narrow scope Moderate range of organizations contributes Effort is distributed across participating organizations

Note. We categorized the remaining 6.9% (n = 16) as “other.”
Source. Mays et al.27
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faith-based organizations contribute. Levels
of contribution differed substantially across
local public health system types (P< .001 for
overall comparison across types).

In unadjusted analyses (Table 2), annual
STD incidence rates were highest for counties
operating in “comprehensive independent”
systems (540.6 annual cases per 100 000
population; SD = 327.8) and “other” types of
local public health systems (534.3 annual cases
per 100 000 population; SD = 354.3). The
higher STD rate for “comprehensive indepen-
dent systems” compared with “distributed
conventional” systems was stable in multivari-
ate analysis (Table 3). Compared with “dis-
tributed conventional” systems, “independent
comprehensive” systems had significantly
higher STD incidence rates (b = 0.23; P= .05),
controlling for other local health department
and socioeconomic factors. Counties served by
local health departments with local boards
of health that had governance responsibilities
had significantly lower STD incidence rates
(b=–0.29; P= .003) than did counties served
by local health departments that did not have
a local board of health. This was true across
various nested models. Local health depart-
ment expenditures per capita and other
resource factors were unrelated to STD
incidence.

Results from multivariate analyses also in-
dicate that the proportion of Black population
in the county is the strongest predictor of
higher STD rates (b = 0.37; P< .001). Many
demographic and social factors were related to
STD incidence in the full multilevel model
(Table 3), including county male---female ratio
(b = –0.10; P< .001), median household in-
come (b = –0.41; P < .001), percentage urban
population (b = 0.25; P< .001), and the death
rate per 100 000 population (b = –0.20;
P< .001).

The results from our sensitivity analysis
(Table 3) indicate that integration of health
care delivery system partners and faith-based
organizations is not as strongly associated with
STD incidence as the local public health system
typologies, which consider 3 criteria: system
differentiation, integration, and concentration.

Decomposition results indicate that a large
proportion of differences in STD incidence
rates between conventional distributed and
comprehensive independent local public health

systems (65.0%) and jurisdictions with a gov-
erning board of health and those without
a board of health (61.9%) are explained by
observed factors. The proportion of the Black
population in the jurisdiction accounted for
72.7% of the explained differences in STD
rates between distributed conventional local
public health systems and comprehensive in-
dependent local public health systems (Table
4). The proportion of the Black population
accounted for 54.1% and the male---female
ratio accounted for 11.6% of explained differ-
ences in STD incidence rates between jurisdic-
tions with a governing board and jurisdictions
without a board, respectively (Table 4). If the
2 types of local public health systems had
comparable proportions of the Black population
and male---female ratios, the differences in STD
incidence rates would diminish substantially.

DISCUSSION

Local public health systems differ markedly
across the United States. Differences in orga-
nization, financing, and partnerships can in-
fluence the integration of evidence-based STD
surveillance, prevention, and treatment strate-
gies.1---5 We found that county-level STD rates
were lowest in local health jurisdictions sup-
ported by boards of health with governance
responsibilities. Local boards of health with
governance roles may more effectively facili-
tate the connection of local health departments
with nontraditional system partners and may
be able to more thoroughly scan the external
environment to integrate evidence-based pub-
lic health strategies, including STD prevention
innovations, into practice.17,26 More research is
warranted to understand if and how local
boards of health facilitate the integration of
system partners to address local public health
priorities.

Interestingly, “independent comprehensive”
local public health systems—in which a broad
set of services are offered, a narrow range of
organizations contribute, and the local health
department shoulders much of the effort—have
higher STD rates than do “distributed conven-
tional” systems, when the comparison accounts
for other factors. This result may, in part, be
because of local public health systems becoming
generally more “comprehensive” and more “in-
dependent,” because public health epidemics
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such as STD outbreaks are difficult to address
without a comprehensive set of services.

Centralized control of prevention activities
and the involvement of a limited number of
partners (compared with the concentrated

comprehensive system type; Table 2) may be
a reaction to high incidence rates. More com-
prehensive systems have better surveillance
processes, and surveillance bias may account
for the higher STD incidence rates in these

systems. Less integrated local public health
systems may face challenges combating the
spread of STDs, however, because important
interactions are predominantly concentrated in
a few organizations. For example, recent

TABLE 3—Local Public Health System and Sociodemographic Characteristics Associated With County-Level STD

Incidence: US Longitudinal Study of Local Public Health Systems, 2006

Model 1 Model 2 Model 3 Model 4a

Characteristics b P b P b P b P

Local health department jurisdiction population, log 0.10 .007 0.12 .005 0.02 .559 0.02 .603

Local public health system type

Distributed conventional (Ref) 1.00 . . . 1.00 . . . 1.00 . . . 1.00 . . .

Concentrated comprehensive 0.14 .26 0.30 .059 0.20 .056 . . . . . .

Independent comprehensive 0.30 .055 0.43 .016 0.23 .046 . . . . . .

Concentrated limited 0.07 .597 0.25 .169 0.12 .287 . . . . . .

Distributed limited –0.12 .457 –0.19 .403 0.03 .832 . . . . . .

Other –0.09 .637 –0.01 .976 0.06 .642 . . . . . .

Proportion of all essential services contributed by select system partnersb . . . . . . . . . . . . . . . . . . 0.09 .011

Jurisdiction type

County (Ref) 1.00 . . . 1.00 . . . 1.00 . . . 1.00 . . .

City and county 0.37 .004 0.25 .105 0.15 .184 0.14 .197

City or town 0.37 .061 0.12 .647 –0.04 .819 –0.13 .501

Multicounty –0.17 .142 –0.27 .074 –0.11 .324 –0.12 .272

Governance

No local board of health (Ref) 1.00 . . . 1.00 . . . 1.00 . . . 1.00 . . .

Board of health, no governing role –0.03 .81 –0.32 .062 –0.11 .345 –0.12 .291

Board of health, governing role –0.23 .036 –0.50 < .001 –0.29 .003 –0.29 .002

Local health department resources

Expenditures per capita, log 0.11 .133 0.05 .318 0.05 .284

Local (city and county) revenue, % –0.07 .333 0.01 .763 0.03 .429

Health educators per 100 000 population –0.01 .85 –0.04 .3 –0.05 .278

Epidemiologists per 100 000 population 0.00 .954 –0.03 .417 –0.02 .48

Sociodemographic variables,%

Black 0.37 < .001 0.38 < .001

Population aged 18–24 y –0.07 .152 –0.06 .209

Male–female ratio –0.10 < .001 –0.10 < .001

Median household income –0.41 < .001 –0.42 < .001

Suburban commute index 0.07 .146 0.06 .18

Owner-occupied housing –0.09 .081 –0.10 .047

Urban population 0.25 < .001 0.23 < .001

Persons in poverty –0.15 .095 –0.16 .075

Death rate per 100 000 population –0.20 < .001 –0.20 < .001

Model statistics

Constant 5.92 < .001 6.05 < .001 5.92 < .001 6.02 < .001

Model fit (AIC) statistic 563.60 330.50 233.30 224.65

Note. AIC = Akaike information criterion; STD = sexually transmitted disease.
aModel 4 is a sensitivity analysis. The model replaces the local public health system type variables with a variable measuring the proportion of all essential services contributed by select system
partnersb and includes physician organizations, hospitals, community health centers, and faith-based organizations—organizations considered critical to STD prevention and control activities.
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research employing organizational network
analyses underscores that STD prevention is
more effective when all agencies interact with
each other and less effective when interactions
are concentrated predominantly among a few
central agencies (degree of centralization).48

This finding is consistent with higher STD
incidence rates observed for independent
comprehensive systems. Clarifying partnership
influences on the reach of public health activ-
ities can inform the development of effective
organizational arrangements for STD preven-
tion and control.26,49---56

The county concentration of Blacks was the
strongest predictor of county-level STD inci-
dence rates, and this finding is consistent with
other studies.11,24 Our decomposition results
indicate that the proportion of Blacks in a ju-
risdiction accounts for most of the explainable
differences in STD incidence rates across ju-
risdictions with differing board of health gov-
ernance roles and local public health system
organizations (typologies). Previous research
has underscored that sexual sorting practices
account for higher risk of STD and HIV trans-
mission for Blacks, even when sexual behaviors
are not higher risk compared with non-Black
groups.57---60

Untreated STDs can have serious long-term
health effects,8 and reducing health disparities
related to STD incidence will require a focus on
minority health.9,61Our results underscore that
reducing racial disparities in STD incidence
may require targeted interventions imple-
mented by a wide range of local public health
system partners.

Limitations

Our results should be considered in light of
important limitations. First, STD incidence data
are always subject to surveillance bias; that
is, counties with local health systems that have
strong reporting systems may detect, report,
and treat STDs more consistently than do less
comprehensive or less integrated public health
systems. Nevertheless, we considered a large
number of statistical controls in multivariate
regression analyses, and the results were fairly
consistent when we considered sociodemo-
graphic factors. Next, we examined a cross-
sectional relationship and did not examine
changes in local health department factors or
STD rates. Moreover, our analyses did not
account for spatial dependence.

Given the spatial gaps between geographic
units of our analysis, accounting for spatial
dependence (i.e., spatial autocorrelation) was
not feasible. When more complete local health
department data become available, spatial de-
pendence and change in STD incidence over
time should be examined.

We were also unable to examine the repre-
sentativeness of local health department re-
spondents because county Federal Information
Processing Standard codes for nonrespondent
local health departments were not available in
the dataset. Nevertheless, the respondent local
health departments are large jurisdictions with
substantial coverage of the US population.
Finally, different STD reporting practices by
state might result in the misclassification of
incidence rates. For example, a recent study
found that states that suppressed STD data to

preserve confidentiality had lower gonorrhea,
syphilis, and chlamydia rates.62 This suggests
that cross-state analyses might be biased. Be-
cause of our modest sample size (n = 307
counties fully covered by 211 local health
departments), we could not account for state-
fixed effects in our analyses.

Conclusions

The organization of local public health sys-
tems, including the extent to which core public
health activities are shared among many part-
ners and the existence of local boards of health
with governance responsibility, may have an
important influence on combating the spread of
STDs. Importantly, our decomposition results
indicate that jurisdictions with higher county
concentrations of Blacks were less likely to
have local governing boards of health and were
more likely to have independent comprehen-
sive local public health systems in which
a broad set of services are offered, a narrow
range of organizations contribute, and the local
health department shoulders much of the
effort.

It remains unclear what gives rise to differ-
ences in local public health system organization
based on county-level Black concentration.
Interventions for the modifiable local public
health system correlates of STD incidence,
including the involvement of public health
system partners in core activities, might im-
prove the reach and effectiveness of surveil-
lance and control activities and reduce racial
disparities in the burden of STDs. To improve
public health system effectiveness, clarifying

TABLE 4—Blinder-Oaxaca Decomposition Method: Observed Versus Unobserved Factors Accounting for STD

Incidence Rate Differences: US Longitudinal Study of Local Public Health Systems, 2006

Decomposition of STD Incidence Rate

Differences by Local Board of Health Role Mean STD Incidence Rate per 100 000

Decomposition of STD Incidence Rate

Differences by Local Public Health System Type

Mean STD Incidence

Rate per 100 000

No board of health (Ref): predicted ln(STD) 6.29 Independent comprehensive (Ref): predicted ln(STD) 6.24

Board of health with governance role: predicted ln(STD) 5.50 Distributed limited: predicted ln(STD) 5.51

Total difference –0.79 –0.73

Total explained –0.49 (61.9%) –0.47 (65.0%)

Individual significant factors of total explained differences, %

Black 54.12 72.67

Male–female ratio 11.60

Note. ln(STD) = log-transformed STD incidence rates; STD = sexually transmitted disease.
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how to build and maintain effective community
health partnerships26,50,52---54,56,62 should be
a high priority for researchers and public
health practitioners. j
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