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Abstract
Background

Organizational factors may help explain variation in the effectiveness of evidence-based clinical innovations through

implementation and sustainment. This study tested the relationship between organizational culture and climate and

variation in clinical outcomes of the Collaborative Care Model (CoCM) for treatment of maternal depression

implemented in community health centers.

Method
Organizational cultures and climates of 10 community health centers providing CoCM for depression among low-

income women pregnant or parenting were assessed using the organizational social context (OSC) measure. Three-

level hierarchical linear models tested whether variation in culture and climate predicted variation in improvement

in depression symptoms from baseline to 6.5-month post-baseline for N= 468 women with care ±1 year of OSC

assessment. Depression symptomology was measured using the Patient Health Questionnaire (PHQ-9).

Results
After controlling for patient characteristics, case mix, center size, and implementation support, patients served by

centers with more proficient cultures improved significantly more from baseline to 6.5-month post-baseline than

patients in centers with less proficient cultures (mean improvement= 5.08 vs. 0.14, respectively, p= .020), resulting

in a large adjusted effect size of dadj= 0.78. A similar effect was observed for patients served by centers with more

functional climates (mean improvement= 5.25 vs. 1.12, p< .044, dadj= 0.65). Growth models indicated that patients

from all centers recovered on average after 4 months of care. However, those with more proficient cultures

remained stabilized whereas patients served by centers with less proficient cultures deteriorated by 6.5-month

post-baseline. A similar pattern was observed for functional climate.
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Conclusions
Variation in clinical outcomes for women from historically underserved populations receiving Collaborative Care for
maternal depression was associated with the organizational cultures and climates of community health centers.

Implementation strategies targeting culture and climate may improve the implementation and effectiveness of inte-

grated behavioral health care for depression.

Plain Language Summary: While many implementation theories espouse the importance of organizational culture

and climate for the successful implementation of evidence-based practices in primary care, there is little research that

tests this hypothesis. Since there are interventions which can improve organizational culture and climate, having more

evidence that these factors are associated with implementation would support efforts to modify these aspects of a com-

munity health center as a means of improving implementation. This study showed that the extent to which patients clin-

ically benefitted from the evidence-based Collaborative Care Model for maternal depression was related to the prevailing

culture and climate of community health centers where they received treatment. Specifically, women seen at centers in

which the staff and providers indicated that their organizations prioritize responsiveness to patients’ needs over compet-

ing organizational goals and maintain competence in up-to-date treatment models (referred to as proficient culture), and

understand their role in the organization and receive the cooperation and support they need from colleagues and super-

visors to perform their job well (functional climate) were associated with sustained improvements in depression symp-

toms. This benefit was independent of other factors already known to be associated with these outcomes.

Implementation strategies that target organizational culture (i.e., priorities and expectations for staff) and climate (i.e.,

quality of working environment) may improve the clinical outcomes of integrated collaborative care models for depres-

sion and reduce the commonly seen variation in outcomes across health centers.
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Introduction
Globally, depression is the leading cause of disabled years
lived and accounts for more than $200 billion in annual
costs from lost productivity and treatment expenses in
the United States alone (Greenberg et al., 2015;
Whiteford et al., 2013). Maternal depression, which
includes mood disorders occurring during pregnancy and
parenting, is the leading cause of health burden among
women of reproductive age from high, middle, and low-
income countries (Ferrari et al., 2014; Whiteford et al.,
2013). Its impact is compounded by the myriad negative
effects that maternal depression has on infants and families
(Bennett et al., 2016; Pilowsky et al., 2006; Stein et al.,
2014). In the United States, maternal depression dispropor-
tionately affects low-income and racial/ethnic minority
women, with 9%–15% experiencing it during the perinatal
period and as much as 25% experiencing it during child-
rearing (Gaynes et al., 2005; Melville et al., 2010;
Vesga-López et al., 2008). The majority of depression
care in the United States is delivered in primary care set-
tings, which have been called the “de facto US mental
health system” (Regier et al., 1993). This is particularly
true for low-income patients, who face access barriers to
specialty mental health care (Bennett et al., 2009, 2010).

The Collaborative Care Model (CoCM) for mental dis-
orders is a complex intervention with significant clinical
benefit and cost-effectiveness for the treatment of adult

depression in primary (Gilbody, Bower, Fletcher, et al.,

2006; Gilbody, Bower, and Whitty, 2006; Katon et al.,

2010; Unützer et al., 2008) and perinatal care (Melville

et al., 2014; Wells et al., 2002). This multidisciplinary
team model has been identified as critical to improving
the mental health of the US population by the Centers
for Medicare & Medicaid Services, which have promul-
gated billing codes for public insurance to support
CoCM implementation (Liao et al., 2019). Despite the
high level of evidence for the effectiveness of CoCM, it
has not been widely implemented (Katon et al., 2010;
Katon & Unützer, 2006; Unützer, 2008). Moreover, the
success of CoCM implementation and sustainment for
general adult populations, measured by fidelity and clinical
patient benefit, is highly variable (Solberg et al., 2013;
Unützer et al., 2020). The identification of tools and strat-
egies that can increase the rate of effective implementation
of this evidence-based model for depression in primary
care settings may improve population behavioral health.

Organizational culture and climate have been proposed
to influence the effective implementation and clinical out-
comes of complex clinical interventions within agencies
providing mental health services (Glisson & Williams,
2015; Woolston, 2005) including primary care health
centers (Kramer et al., 2017). Glisson and colleagues
define organizational culture as the shared expectations
and behavioral norms that guide and direct providers’
care-related behaviors within the organization (Glisson
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et al., 2008). Organizational climate is defined as provi-
ders’ shared perceptions of the impact of the work environ-
ment on their personal well-being. Prior research has
linked these dimensions of culture and climate to service
outcomes in social service agencies (Glisson & Green,
2011; Williams & Glisson, 2014) and has shown that inter-
ventions targeting these dimensions are associated with
improved social service outcomes (Glisson et al., 2010,
2013). Studies in specialty mental health settings have
shown that therapists’ use of evidence-based psychotherapy
techniques is higher in clinics with more proficient cultures
and more functional climates (Beidas et al., 2019; Williams
et al., 2018) and that these dimensions of culture and climate
are related to practitioners’ level of fidelity to evidence-
based practice models in schools (Williams et al., 2019).
Studies link variation in organizational culture and climate
to variation in implementation outcomes, such as adoption
of evidence-based practices and fidelity to evidence-based
practice models (Li et al., 2018; Proctor et al., 2011;
Smith et al., 2018; Williams & Glisson, 2020).

Despite these findings, no studies we can identify have
tested whether variation in organizational culture and
climate explain variation in the clinical outcomes of
evidence-based practices implemented in primary care
(Li et al., 2018). This is an important knowledge gap
given the centrality of clinical outcomes to the goals of
implementation science (Eccles & Mittman, 2006).
Assessing the clinical importance of culture and climate
as constructs related to care improvement and their inde-
pendence from other factors influencing implementation
and outcomes is needed to guide further work in this
area. Given evidence that culture and climate vary across
primary care health centers which serve historically under-
served populations, we wished to test whether this variation
could help explain variation in patient clinical outcomes of
the evidence-based CoCM for maternal depression (Kramer
et al., 2017). We hypothesized that patients served by
centers with more proficient cultures and more functional
climates would experience superior clinical outcomes of
CoCM. Evidence for this hypothesis would support
organization-level strategies for the implementation and
sustainment of complex, team-based interventions for
common mental disorders and other chronic illnesses.

Method

Study Setting
This study made use of clinical and survey data collected
from July 2013 to July 2015 in the course of routine care
of women participating in the High Risk Mothers’
program, a part of the Mental Health Integration Program
of Washington State in the United States. Funded by the
State of Washington and King County and administered
by the Community Health Plan of Washington State, this
program provides behavioral health services for women

in pregnancy and with children in 13 community health
centers (Federally Qualified Health Centers and
Look-Alikes) in King County. Details of the program are
described elsewhere, but briefly, women in pregnancy or
with children who are identified in participating health
centers with elevated depression symptomatology are
offered the team-based CoCM model (Bauer et al., 2012;
Huang et al., 2012). The interdisciplinary team caring for
the patient consists of the primary care provider, a care
manager, and a psychiatric consultant. In accordance
with the CoCM model and quality metrics for depression
care, treatment typically lasts 6–8 months and occurs in
phases (Croghan et al., 2006; National Committee for
Quality Assurance, n.d.). During the initial diagnosis and
treatment decision phase, treatments are selected and imple-
mented based on the clinical assessment. During the acute
care phase, treatment trials of different therapeutic modal-
ities (non-pharmacologic and pharmacologic), treatment
doses, and pharmacologic agents are applied until a signifi-
cant improvement is seen. Response to treatment is moni-
tored by assessing depression symptoms at intake and at
every subsequent contact in order to guide care.

Clinical data used in this study (i.e., depression sympto-
mology as described below) were collected via an internet-
based electronic care management software system
designed to support the delivery of CoCM (Unützer
et al., 2002). This system is utilized by care managers,
and data from the system have been used to evaluate out-
comes in several previous studies of CoCM (Bauer et al.,
2012; Huang et al., 2012, 2013; Ratzliff et al., 2013).
The present study was reviewed and determined exempt
by the Institutional Review Board of the University of
Washington, review numbers 46029 and 48940.

Independent and Dependent Variables
Organizational culture and climate. The organizational
culture and climate of participating health centers were
assessed using the 105-item organizational social context
(OSC) measure (Glisson et al., 2008). The reliability,
factor validity, criterion-related validity, and predictive valid-
ity of the OSC have been supported in numerous studies
including two national studies in specialty mental health
and child welfare settings, respectively, as well as rando-
mized controlled trials (Glisson et al., 2008; Glisson et al.,
2013, 2016a, 2016b; Glisson & Green, 2011; Glisson,
Green, et al., 2012; Olin et al., 2014; Williams et al., 2017;
Williams & Beidas, 2018; Williams & Glisson, 2013, 2014).

Organizational culture is defined by the OSC as the
norms and expectations that govern the way work is done
in an organization and is assessed along three dimensions
of proficiency, rigidity, and resistance (Glisson et al.,
2008; Glisson & Green, 2011). Proficient organizational
cultures are characterized by norms and expectations that
clinicians will be responsive to client needs and maintain
competence in up-to-date treatment practices. Rigid cultures

Williams et al. 3



are characterized by norms and expectations that clinicians
will have limited flexibility and discretion in carrying out
work tasks, minimal input into important management deci-
sions, and high compliance with rules and regulations.
Resistant cultures expect clinicians to maintain the status quo.

Organizational climate is defined by the OSC as clini-
cians’ shared perceptions of the impact of the work envir-
onment on their personal well-being and is assessed along
three dimensions of engagement, functionality, and stress
(Glisson et al., 2008; Glisson & Green, 2011). Clinicians
in engaged climates perceive that they are able to sustain
personal concern for their clients and accomplish many
personally meaningful goals in their work. Clinicians in
functional climates perceive that they receive the support
and cooperation they need from colleagues to effectively
do their job and have a clear understanding of their role
and how it fits into the organization. Clinicians in stressful
climates perceive that they are overloaded in their work
role and pulled in conflicting directions (role conflict).
Alpha reliabilities for the six OSC dimensions in the
present sample were as follows: proficiency (α= 0.90),
rigidity (α= 0.68), resistance (α= 0.77), engagement (α=
0.80), functionality (α= 0.92), and stress (α= 0.92).

The OSC conceptualizes culture and climate as the
shared perceptions of treatment team members; conse-
quently, the perceptions of individuals who are directly
involved in delivering care are the most informative for
understanding how culture and climate influence treatment
delivery. Thus, individual OSC surveys were administered
to members of the clinical teams involved with the High
Risk Mothers’ program at each participating health
center. Participation in the data collection sessions was
optional and voluntary. In order to ensure candid responses
to the surveys, supervisors were not present when care
team members completed surveys. Responses were col-
lected by study staff who were not known to care team
members personally, and surveys were placed in sealed
envelopes before leaving the survey locations.

In accordance with best practices, care team members’
individual responses to the OSC were aggregated (i.e.,
averaged) to the health center level in order to measure
culture and climate in the 10 participating health centers
(Chan, 1998; Klein et al., 1994; Rousseau, 1985).
Aggregation is guided by the use of composition models
that describe how items must be worded in order to
justify aggregation and establish empirical criteria for
evaluating the construct validity of aggregated variables
(Chan, 1998). Aggregation of individual scores to the
center level is justified when there is a high level of inter-
rater agreement on each culture/climate dimension within
each health center. We evaluated interrater agreement
using the rwg(j) index, which ranges from 0 to 1 (higher
values indicate greater agreement) (James et al., 1993). A
cutoff of 0.7 on the rwg(j) index is recommended to
support aggregation of individual culture/climate scores
to the unit level (Bliese, 2000; LeBreton & Senter,

2008). Examination of the rwg(j) values for all 10 health
centers in the sample on all six OSC dimensions indicated
no values fell below rwg(j)= .91. This provided a high level
of support for clinicians’ agreement on their perceptions of
culture and climate within each center. Aggregate raw
scores were converted to T scores based on a national
sample of 100 mental health centers with a μ= 50 and σ
= 10 (Glisson et al., 2008).

Depression symptom level. Patients’ depression
symptom level at intake and at each subsequent contact
was assessed during usual clinical care using the Patient
Health Questionnaire-9 (PHQ-9), a widely used instrument
that is valid for use in pregnancy as well as a wide range of
adult populations for screening and monitoring depression
symptom change over time (Gjerdingen et al., 2009;
Kroenke et al., 2001; Spitzer et al., 2000). Total scores
are calculated by summing the nine items. Using standard
conventions, we made use of the cut score of 10 or above to
identify women with likely depression and with moderate
to severe symptom levels (Kroenke et al., 2001).

Control Variables
Because of known associations with the primary independ-
ent and dependent variables, and in order to adjust models
for differences across health centers (Hofmann & Gavin,
1998; Raudenbush & Bryk, 2002), we included the follow-
ing variables as covariates in all analyses: center size
(number of patients served), patient ethnicity (Latina vs.
not Latina), patient race (Black/African American vs. not
Black/African American), patient age at enrollment into
care, and patient history of prior psychiatric treatment as
reported by the patient (yes/no) (Huang et al., 2012).
Because level of implementation support is associated
with variation in patient outcomes at the site level among
the clinics, we included type of implementation support
(i.e., Basic vs. Enhanced) as a control variable. While
this is described in detail elsewhere, briefly Basic
support included in person team training and access to
implementation tools while Enhanced support added pro-
longed external practice facilitation (Solberg et al., 2013).

Statistical Analysis
As a preliminary analysis, we tested whether there was
variation in rates of clinically significant improvement in
PHQ-9 scores from baseline to 6.5-month post-baseline
across health centers. This time period corresponds to
standard quality metrics for depression care (National
Committee for Quality Assurance, n.d.). Clinically signifi-
cant improvement was defined using the Jacobson and
Truax reliable and clinically significant change criterion c
that has performed well in other research (McMillan
et al., 2010). Patients achieved clinically significant
improvement if their PHQ-9 total score improved by
6.76 points or more from baseline to their last follow-up
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and if their final follow-up score was below the clinical
cutoff of 10. Analysis of variance (ANOVA) tested
whether health centers differed on the mean of patients
who achieved clinically significant improvement.

The relationships between health center culture and
climate and growth in patients’ depression symptoms
from baseline to 6.5-month post-baseline were tested
using three-level hierarchical linear models (HLMs)
(Hedeker & Gibbons, 2006; Raudenbush & Bryk, 2002).
HLMs are ideal for longitudinal data that are clustered
within health centers because they make use of all available
measurements, generate unbiased parameter estimates
when unobserved values are missing at random, adjust
standard errors for nesting at both the patient and health
center levels, and do not require uniform spacing of obser-
vations across patients (Verbeke &Molenberghs, 2009). In
the analyses, patients’ PHQ-9 total score at intake and at
each subsequent observation point was modeled as a func-
tion of growth parameters (time and time-squared) at level
1, patient characteristics at level 2, and health center char-
acteristics (including culture or climate) at level 3. Models
incorporated random effects at the patient and health center
levels to account for the nesting of time within patient and
patient within health center. All patient and center covari-
ates were grand mean centered to facilitate model interpret-
ation and to adjust for differences across health centers in
case mix (Hofmann & Gavin, 1998). There were no
missing data on health center characteristics or patient cov-
ariates included in the models. Because this was a clinical
dataset, patients had different numbers of outcome
(PHQ-9) assessments and different assessment schedules.
Missingness on the outcome was addressed using
maximum likelihood estimation under the assumption
data were missing at random. To increase the plausibility
of the missing at random assumption, we included covari-
ates in the models that predicted the total number of obser-
vations for each patient (ethnicity, age at entry, and clinic
size). Models were estimated in HLM 8 software
(Raudenbush, 2004). The models estimate the unique
effect of each of the six dimensions of culture and
climate on growth in patients’ symptom scores for depres-
sion from baseline to 6.5-month post-baseline, over and
above the effects of patient-level characteristics (i.e.,
patients’ ethnicity, race, age at entry, and prior history of
treatment), variation in patient characteristics across sites
(i.e., case mix), center size, and type of implementation
support (Raudenbush & Bryk, 2002).

Separate models were estimated for each of the six dimen-
sions of culture and climate in order to identify which dimen-
sions were most closely associated with variation in clinical
outcomes. The Benjamini-Hochberg false discovery proced-
ure was used to control for multiple comparisons (Benjamini
& Hochberg, 1995). Concerns regarding multicollinearity
prohibited estimation of a single model with multiple dimen-
sions of culture and climate included simultaneously (Yu
et al., 2015); the average correlation among the culture and

climate dimensions was r= .70 in this sample (see Table 2
for a correlation matrix). As a sensitivity analysis, we
tested the effects of each culture/climate dimension on
growth in patients’ depression symptoms with and without
control variables, and the results were substantively
similar; consequently, only analyses with control variables
are presented. To facilitate interpretation of the model
results, culture and climate dimensions were scaled so that
model coefficients represented the change in PHQ-9 score
for a 10-point change (one population standard deviation)
in the culture/climate dimension.

Preliminary analyses confirmed that there was signifi-
cant clustering of PHQ-9 depression scores at the health
center level (ICC(1)= .09, p< .001) and patient level
(ICC(1)= .36, p < 0.001) and that growth in depression
symptoms was best represented by a quadratic growth
model at level 1 rather than by a linear growth model
(χ2= 155.29, df= 1, p< .001). In quadratic growth models,
change in symptoms is described by two parameters: (1)
the instantaneous growth rate (represented by the time param-
eter), which differs at each time point and indicates the direc-
tion and magnitude of change at that time (e.g., at baseline),
and (2) the rate of acceleration (represented by the time-
squared parameter), which remains constant across all time
points and indicates the magnitude and direction of change
in the rate of change across the entire study period.
Significant associations between culture/climate and the
rate of acceleration indicate that culture/climate explains vari-
ation in patients’ overall change in depression from baseline
to the study endpoint (6.5-month post-baseline). Significant
associations between culture/climate and the instantaneous
rate of change at a specific time point provide insight into
when culture/climate begin to differentially influence depres-
sion outcomes (e.g., at 4-month post-baseline).

To facilitate interpretation of the model results, effect
sizes were calculated representing the standardized mean
difference in PHQ-9 total scores at 6.5-month post-
baseline between patients served by health centers with
high versus low values of the culture/climate dimension.
The value for “high” culture/climate was defined as the
mean value for clinics in the upper quartile on the
culture/climate dimension; “low” was defined as the
mean value for clinics in the lower quartile on the dimen-
sion. The standardized mean difference at 6.5 months is
reported as Cohen’s d (Cohen, 2013), which is commonly
interpreted as small (d= 0.2), medium (d= 0.5), and large
(d= 0.8). In addition, we calculated an adjusted Cohen’s d,
dadj (Durlak, 2009), which represents the standardized
mean difference between the groups in their change in
PHQ-9 total score from baseline to 6.5-month post-
baseline (Feingold, 2019).

Results
OSC surveys were collected from 13 FQHCs (Federally
Qualified Health Center) from June 2014 to September
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2014. The survey results from clinical teams at 10 FQHCs
were included in the analyses because three teams did not
have clinical outcome information during the study period.
There were no differences in care team member character-
istics between FQHCs included in the analyses versus
those excluded (p > .05). Furthermore, there were no dif-
ferences in care team member characteristics among the
10 clinics included in the study sample (p> .05). Table 1
presents characteristics of the FQHCs and care team
members who were included in the study. Across

FQHCs, the average number of care team members who
responded to the OSC was 5.4 (range 3–9). Culture and
climate scores for participating primary care health
centers were consistent with national validation studies
(see Table 2).

Change in depression symptoms, measured using the
PHQ-9 total score, was assessed for 468 women in preg-
nancy or with children enrolled in the High Risk
Mothers’ program in participating FQHCs from July
2013 to July 2015 (a year prior to administration of the
OSC to 1 year after). Within the study period, a total of
N= 675 women had one or more episodes of care for
depression at a participating FQHC. Of these, n= 207
were excluded from analyses because their intake PHQ-9
score for the episode was less than the cutoff score of 10,
resulting in a total sample of N= 468 women with N=
1,455 PHQ-9 observations (average N of observations
per participant= 3.1, SD= 2.4). The average number of
patients included in the analyses per health center was n
= 46.8 (SD= 37.6). As is shown in Table 1, the sample
was comprised of women (mean age= 33 years) of
diverse race/ethnicity. The mean and range of initial
depression symptomatology level (mean= 16.2, SD=
4.69; range= 10–27), included patients in the moderate
(PHQ-9 score of 15–19) and severe (20–27) range; a
high percentage of women reported suicidal ideation
(28.2%). There were significant differences among the 10
participating health centers on patients’ mean age at base-
line, proportion of patients of Latina ethnicity, proportion
of patients of Black/African American race, and proportion
of patients with a history of prior treatment (p < .05); all of
these were included as control variables in the analyses to
adjust for differences in case mix.

Variation in Clinical Outcomes Across
Health Centers
On average, 42% of patients achieved clinically significant
improvement in their PHQ-9 total score from baseline to
their last follow-up based on the clinically significant
improvement criterion described above. There was signifi-
cant variation across health centers in their rates of clinic-
ally significant improvement, F= 2.39, df= 9, 313, p=
.012, with a range of 17%–57% of patients improved at
each health center.

Association of Health Center Culture and
ClimateWith Improvement in Depression
The results of the HLMs testing the relationships between
each dimension of culture/climate and growth in mothers’
depression symptoms, adjusted for center characteristics,
type of implementation support, and patient characteristics,
indicated that two dimensions of culture/climate were
related to significantly greater improvement in depression

Table 1
Characteristics of Participating FQHCs, Care Team Members, and
Patients

Characteristic

Care team members (N= 54) M (N ) SD (%) Min Max

Years of experience 19.06 11.39 2 40

Years in current health center 9.41 7.75 1 33

Age in years 46.73 12.55 25 67

Position

Direct care provider 28 51.9

Supervisor 8 14.8

Management 4 7.4

Other (e.g., quality

improvement officer)

10 18.5

Highest education completed

High school graduate 3 5.6

Associate degree 6 11.1

Bachelor’s degree 11 20.4

Master’s degree 15 27.8

Doctoral degree 19 35.2

Race

Asian 7 13.0

Black or African American 2 3.7

White 33 61.1

Other 9 16.6

More than one race 3 5.6

Hispanic/Latino(a) 12 22.2

Female 46 85.2

Patients (N= 468)

Age in years 33.47 8.39 15 69

PHQ-9 total score at baseline 16.21 4.69 10 27

Endorsed suicidal ideation

(PHQ-9)

132 28.2

Prior history of psychiatric

treatment

135 28.8

Hispanic/Latina 223 47.6

Race

American Indian/Alaskan

Native

2 0.4

Asian 44 9.4

Black or African American 47 10.0

Native Hawaiian or Other

Pacific Islander

5 1.1

White 109 23.3

More than one race 40 8.5

Unknown or not reported 221 47.2
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symptoms from baseline to the end of the 6.5-month period
(see Table 3). Patients served by FQHCs with more profi-
cient cultures improved significantly more from baseline to
6.5-month post-baseline than patients served by FQHCs
with less proficient cultures (B=−0.12, SE= 0.05, p=
.020), resulting in a large effect size of d= 0.95 (95% CI
= 0.28–1.62) when comparing patients served by centers
with highly proficient cultures (average of upper quartile)
versus centers with less proficient cultures (average of
lower quartile) at 6.5 months (see Figure 1). On average,
patients served by health centers with highly proficient cul-
tures improved by 5.08 points from baseline to 6.5-month
post-baseline, compared to an average improvement of 0.14
points for patients served by centers with less proficient cul-
tures. This represents a large difference in change scores of
dadj=0.78 (95% CI=0.10–1.45).

Figure 1 shows the covariate-adjusted mean PHQ-9
total scores from baseline to 6.5-month post-baseline for
patients served by centers with high versus low proficiency
cultures. As is shown in the figure, on average, patients
served by centers with highly proficient cultures recovered
after 4 months (i.e., PHQ-9 total score < 10) and remained
stabilized below the clinical cutoff of 10 at 6.5-month post-
baseline (M= 9.71); however, patients served by centers
with less proficient cultures improved after 4 months but
then deteriorated to well above the clinical cutoff by
6.5-month post-baseline (M= 15.74). The instantaneous
rate of change coefficients (B1) in Table 3 show exactly
when outcomes began to diverge for patients served by
clinics with more and less proficient cultures.
Specifically, at 4-month post-baseline, patients served by
clinics with less proficient cultures began deteriorating sig-
nificantly faster than patients served by clinics with more
proficient cultures (B=−0.44, SE= 0.17, p= .041)—a
trend that continued to the end of the study and resulted
in the large difference in outcomes.

Patients served by FQHCs with more functional cli-
mates also improved significantly more from baseline to
6.5-month post-baseline than patients served by FQHCs

with less functional climates (B=−0.08, SE= 0.04, p=
.044), resulting in a large effect size of d= 0.81 (95% CI
= 0.32–1.31) when comparing patients served by centers
with low versus high functionality climates at 6.5-month
post-baseline (see Figure 1). As shown in Figure 1, after
adjusting for covariates, patients served by centers with
high-functionality climates improved by 5.25 points on
average compared to an improvement of 1.12 points
among patients served by centers with low-functionality
climates. This resulted in a medium difference in change
scores of dadj= 0.65 (95% CI= 0.16–1.15) at 6.5-month
post-baseline. Similar to the results for proficient culture,
patients served by centers with both high and low function-
ality climates improved on average from baseline to
∼4-month post-baseline; however, at 4-month post-
baseline, patients served by centers with less functional cli-
mates began experiencing significantly greater deterior-
ation in depression symptoms compared to patients
served by centers with more functional climates (B=
−0.35, SE= 0.13, p= .037). By 6.5-month post-baseline,
patients served by centers with highly functional climates
remained below the clinical cutoff (M= 9.56) whereas
patients served by centers with less functional climates
were well above the clinical cutoff (M= 14.74). Both the
effects of proficient culture and functional climate
remained statistically significant after adjusting for mul-
tiple comparisons using the Benjamini-Hochberg proced-
ure with a false discovery rate of 0.15. Additional File 1
presents plots of change in depression symptoms for the
culture and climate dimensions that were not significantly
related to this outcome.

Discussion
In this study of clinical outcomes for low-income patients
with maternal depression treated by CoCM in 10 primary
care health centers, we found that an assessment of
health center culture and climate was associated with vari-
ation in patients’ improvement in clinical depression from

Table 2
Organizational Social Context (OSC) Measures for Health Centers (N= 10)

Correlations

OSC dimension M (N ) SD (%) Min Max 1 2 3 4 5

Culture

1. Proficient culture 54.32 12.05 30.70 70.67

2. Rigid culture 56.26 6.40 44.57 65.16 −.22
3. Resistant culture 58.59 11.00 40.22 73.64 −.62 .84

Climate

4. Engaged climate 53.92 14.31 26.84 74.08 .82 −.59 −.83
5. Functional climate 64.99 11.81 43.99 82.21 .73 −.46 −.67 .68

6. Stressful climate 52.15 9.64 38.63 66.69 −.66 .82 .96 −.89 −.65

Note. Culture and climate scores are scaled as T scores with a population mean of 50 and standard deviation of 10 (μ = 50, σ = 10). Correlations >|.63| are

statistically significant at p< .05.
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baseline to 6.5-month post-baseline even after controlling
for factors known to be associated with outcomes, includ-
ing level of implementation support (Unützer et al., 2020).
Specifically, patients who received CoCM in health centers
with highly proficient cultures and highly functional cli-
mates had significantly greater reductions in depression

symptoms at 6.5-month post-baseline, compared to other
patients, with medium to large adjusted effect sizes of d
= 0.78 and d= 0.65, respectively. These results offer
some of the first evidence linking organizational culture
and climate to variation in the clinical outcomes of
evidence-based practices implemented in primary care.

Table 3
Effects of Culture and Climate on Change in Depression Symptoms (PHQ-9 Total Score)

Culture/climate dimension

Effect on instantaneous

growth rate at time ti
Effect on rate of acceleration

across times t0 – t4
Adjusted effect size at

time ti

B1 SE p B2 SE p dadj 95% CI

Proficient culture

Baseline (t0) 0.50 0.27 .118 −0.12* 0.05 .020 −0.17 −0.38, 0.03
2 months (t1) 0.03 0.11 .791 0.24 −0.09, 0.58
4 months (t2) −0.44* 0.17 .041 0.05 −0.32, 0.43
6 months (t3) −0.90* 0.35 .043 −0.57 −1.12, −0.01
6.5 months (t4) −1.01* 0.40 .044 −0.78 −1.45, −0.10

Rigid culture

Baseline (t0) 0.56 0.42 .228 −0.05 0.08 .542

2 months (t1) 0.37 0.16 .059

4 months (t2) 0.18 0.26 .504

6 months (t3) −0.00 0.54 .995

6.5 months (t4) −0.05 0.61 .941

Resistant culture

Baseline (t0) 0.16 0.27 .574 0.02 0.05 .750

2 months (t1) 0.22 0.10 .075

4 months (t2) 0.28 0.16 .124

6 months (t3) 0.35 0.34 .348

6.5 months (t4) 0.36 0.38 .385

Engaged climate

Baseline (t0) 0.14 0.22 .552 −0.06 0.04 .123

2 months (t1) −0.11 0.09 .249

4 months (t2) −0.36* 0.13 .037

6 months (t3) −0.60 0.28 .076

6.5 months (t4) −0.66 0.32 .083

Functional climate

Baseline (t0) 0.31 0.22 .223 −0.08* 0.04 .044

2 months (t1) −0.02 0.09 .830

4 months (t2) −0.34* 0.13 .037

6 months (t3) −0.67 0.28 .053

6.5 months (t4) −0.75 0.31 .055

Stressful climate

Baseline (t0) 0.08 0.30 .789 0.03 0.06 .548

2 months (t1) 0.22 0.12 .111

4 months (t2) 0.35 0.19 .111

6 months (t3) 0.48 0.39 .265

6.5 months (t4) 0.51 0.44 .290

Note. Coefficients were estimated using three-level hierarchical linear models with time points (N= 1,455) nested within patients, (N= 468) nested within

health centers (K= 10). All models control for center size, level of implementation support, patient age at baseline, race, ethnicity, and prior history of

psychiatric treatment. Culture and climate are scaled so that coefficients represent the change in PHQ-9 score for a 10-point change (one population

standard deviation) in the culture/climate dimension. Statistically significant B1 coefficients indicate that culture/climate had an effect on patients’

instantaneous growth rate in depression at that specific time ti; negative coefficients indicate greater improvement in depression. Statistically significant B2
coefficients indicate that culture/climate had an effect on patients’ overall acceleration, or change, in depression across the entire study period; negative

coefficients indicate greater improvement from baseline to the study endpoint. Effects sizes (dadj) represent the standardized mean difference between

groups on mean change in PHQ-9 total score from baseline to time ti (i.e., Cohen’s d; Feingold, 2019).
*p< .05.
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Figure 1
Relations Between Proficient Organizational Culture and Functional Climate With Change in Patient Depression

Note. N= 1,455 observations, N= 468 patients, K= 10 FQHCs. Low= average value of culture/climate dimension among

centers in the lower quartile. High= average value of the culture/climate dimension among centers in the upper quartile.

Lines show the covariate-adjusted, average change in depression symptoms for patients treated by health centers with high

vs. low values of proficient culture or functional climate from baseline to 6.5-month post-baseline. Effects sizes (dadj)
represent the standardized mean difference between groups in mean change in PHQ-9 total score from baseline to

6.5-month post-baseline (i.e., Cohen’s d; Feingold, 2019).
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Given the prominence of culture and climate within imple-
mentation frameworks, these findings represent an import-
ant advance for implementation theory and practice.

Importantly, patients served by centers with more profi-
cient cultures and more functional climates only began
exhibiting superior clinical outcomes at 4-month post-
baseline. Prior to 4 months, patients in all centers
improved, on average, to depression levels below the clin-
ical cutoff; however, beginning at 4-month post-baseline,
patients served by centers with less proficient cultures
and less functional climates began to worsen significantly,
resulting in a large difference in depression outcomes at
6.5-month post-baseline. Further work is needed to repli-
cate this finding and to identify the mechanism for this dif-
ference; however, one possibility is that culture and climate
influenced clinical outcomes by shaping fidelity to CoCM,
particularly during the maintenance phase of treatment.
The CoCM relies on systematic, proactive, and sustained
follow-up of patients to ensure steady improvement; it is
plausible that this varied by health center culture and
climate. For example, health centers with proficient cul-
tures may have had stronger procedures in place to
ensure that patient follow-up assessments were completed
and may have offered higher informal and formal incen-
tives for team members to take responsive actions based
on the assessments, compared to centers with less profi-
cient cultures. Similarly, coordination and teamwork may
have been better within multidisciplinary teams with func-
tional climates, resulting in higher completion of follow-up
assessments and actions. Future research should examine
the mechanisms through which organizational culture
and climate relate to CoCM clinical outcomes.

Most studies of variation in clinical outcomes of CoCM
have focused on patient-level characteristics or policy
interventions to incentivize care delivery as predictors
(Bauer et al., 2012; Huang et al., 2012). The health
centers included in our study varied in the rates of clinic-
ally significant patient improvement by approximately
three-fold, from 17% to 57%, showing the need to look
at health center-level factors influencing outcomes for
this complex intervention for chronic disease. Given the
difficulty of implementing CoCM, including creating
new clinical relationships and workflows across distinct
providers and staff, it is not surprising that patient improve-
ment was associated with health center-level measures of
culture and climate even after adjusting for a range of
patient and health center characteristics. A high level of
organizational support is needed to carry out the practice
changes required to implement and sustain CoCM.

Our findings are consistent with other research showing
that proficient culture and functional climate explain vari-
ation in implementation (Beidas et al., 2015; Beidas
et al., 2019 Williams & Glisson, 2020) and clinical
(Williams & Glisson, 2014) outcomes across a range of
medical and social service settings. However, the linkage
of only two of six culture and climate dimensions with

CoCM outcomes raises the question, “Why?”One possible
explanation is conceptual proximity. Of the six dimensions
studied, proficient culture is the only one that directly
addresses clinicians’ perceptions of the extent to which
they are expected to prioritize patient well-being (i.e., clin-
ical effectiveness) and their own competence in effective
treatment models (i.e., implementation of CoCM) over
and above other organizational priorities. The fact that
experimentally-induced improvement in proficient culture
has been shown to explain improvement in clinicians’
adoption of evidence-based practices lends credence to
this hypothesis (Williams et al., 2017). The nature of the
CoCM intervention functionality was an important dimen-
sion of climate. Clinicians in functional climates receive
the support and cooperation they need from colleagues to
effectively do their jobs and have a clear understanding
of how their role fits within the organization. These condi-
tions are essential to the effective implementation of the
team-based CoCM model.

The results from this study suggest that the implementa-
tion of evidence-based practices such as CoCM for depres-
sion may be improved by implementation strategies that
generate proficient cultures and functional climates.
Proficient cultures and functional climates can be developed
in social service and specialty mental health organizations
through organizational interventions that engage treatment
staff in collaborative monitoring of quality and outcomes
to identify and remove service barriers (Glisson et al.,
2013; Glisson, Hemmelgarn, et al., 2012). Prior research
indicates that proficient organizational culture can be
improved within 2 years (Williams et al., 2017) and func-
tional climate within 1 year (Glisson et al., 2012).

While the current study supports the linkage between
health center culture and climate and variation in patient
outcomes of CoCM, there are a number of limitations.
First, this is an observational study that does not provide
a basis for causal inference. Clinical outcomes of CoCM
are undoubtedly influenced by many factors, and it was
not possible to control for all of these variables in the
present study. Additional research that replicates these
findings and rules out alternative confounds—perhaps by
including organizational culture and climate as a treatment
moderator in an implementation-effectiveness trial of
CoCM for depression—is needed. Second, the OSC
measure was assessed at one time in the middle of the
study period, which raises issues related to temporality.
Although the measurement of culture/climate did not
precede all measurements of patients’ clinical outcomes
in time, there is evidence that culture and climate can be
stable in the absence of intervention; consequently, we
believe an argument can be made that the cultures and cli-
mates of these clinics were in place prior to the actual
measurement period and remained in place during the
months following measurement. Furthermore, the use of
a single measurement may actually increase the robustness
of the results as remote measurement of culture/climate
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relative to clinical outcomes should reduce (not increase)
the likelihood of statistically significant relations between
these variables. Third, while the results of this study must
be limited to the patient population and health centers
included in the sample, we believe that these findings are
likely to generalize to patients with common mental disor-
ders and other chronic diseases. The evidence-based princi-
ples of effective chronic care of diseases are reflected in the
CoCM and likely apply to other disorders. Fourth, the study
included a small health center sample (N= 10) and a rela-
tively small patient sample (N= 468); larger studies are
needed to confirm this work. Fifth, our use of a clinical
dataset with unstandardized assessment periods for each
patient makes it impossible to rule out potential confounds
associated with missing data patterns even though we
included covariates in the models to address this concern.
Studies are needed to replicate these findings using struc-
tured research designs with standardized follow-up periods.

Conclusion
This study tested whether variation in the clinical outcomes
of CoCM implemented in primary care health centers was
associated with variation in the centers’ cultures and cli-
mates. We found that parenting women with depression
were more likely to experience clinical improvement and
maintain this improvement if they were treated in health
centers with higher levels of proficient culture and func-
tional climate even after adjusting for other center and
patient characteristics associated with outcomes. The
results of this study highlight the potential value of imple-
mentation strategies that target proficient organizational
culture and functional climate, improving depression out-
comes in health centers.
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