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1. Introduction

Poor health outcomes of chronically ill low-income adults are costly in both fiscal and
human terms. One-third of Americans have hypertension and < 50% of those have their
disease controlled, which costs the US $51 billion annually in medical care and productivity
[13]. African American adults have the highest rates of hypertension in the world (> 43%)
with high rates of exacerbations and complications [28, 10]. Low-income African American
adults face life situations complicated by limited resources, high environmental and social
risks, a high burden of stress and limited access to healthcare, all of which contribute to a
substantial risk for multiple chronic conditions [10, 11, 19]. These factors may also
contribute to a low sense of trust in the healthcare system, low self-efficacy regarding self-
management behaviors to control hypertension, poor chronic disease management and costly
sequelae [6, 19]. Thus, new intervention models and systems of care that are consumer-
driven must be developed to improve outcomes. Client self-management of chronic diseases
has emerged as a key factor in improved health outcomes [8]. We tested the effect of an
innovative Ecological Nurse Case Management (ENCM) intervention on perceived stress,
self-efficacy, self-management behaviors (SMB), and health status of low-income,
chronically ill, African American adults. We hypothesized ENCM would reduce stress and
increase self-efficacy and positively impact health status. We expected that that clients
receiving this intervention would show decreased blood pressure (B/P), body mass index
(BMI) and waist circumference (WC).
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2. Methods
2.1. Design, setting and sample

2.2.

This study was a two-group randomized clinical trial pilot study with repeated measures
over six months. Potential participants were identified by health care providers in a free
community medical clinic serving primarily low-income African Americans. With > 160
persons with hypertension seen per month across three locations, this clinic provided
excellent access to the target population. It was operated by a local major health care system
and run with a large cadre of interprofessional volunteer providers, medical Residents and
health professions students. Three paid staff, a medical director, nurse clinic manager and
pharmacist, provide leadership for clinic services. Services included primary care and some
limited specialty medical service; individual health education; dental, vision and social
worker services; and health promotion classes. The study primary investigator (PI) had
participated in collaborative partnership activities with the clinic over the past 25 years. The
clinic administrator supported and facilitated the study activities with the clinic staff.

Clients were eligible for enrollment if they were African American, aged 30-65 years,
receiving treatment for hypertension with antihypertensive drugs, and spoke and wrote
English. Exclusion criteria were clients with acute or terminal condition (e.g., Myocardial
infarction, terminal cancer), psychiatric diagnosis (e.g., schizophrenia or cognitive
impairment), or other conditions that would limit participation in the study. Eligibility was
confirmed and written informed consent obtained from all participants at their baseline visit.
The study was approved by the University Institutional Review Board (IRB) (#15.225) and
registered at clinicaltrials.gov.

Procedure

Flyers about the study were posted at the three clinic sites with a contact number so clients
could call the PI to ask about study enrollment. Clinic staff also screened clients and referred
those meeting the study inclusion criteria to the P1. When further client interviews by the PI
or Research Assistant (RA) confirmed that all inclusion criteria and no exclusion criteria
were met, the study protocol was explained and clients were given the option to join the
study. Following completion of informed consent, clients were randomized to either
treatment group or control group (1:1 ratio). Randomization was carried out by a computer
random-generator program. Clients in the treatment group received the ENCM intervention
and those in the control group received usual clinic care. Usual clinic care was defined as
medical care routinely received in the free clinic. The control group were offered six months
of free ENCM services at the University nurse-managed health centers when the study was
completed.

Immediately after enroliment, the Pl or RA collected baseline study data. The Pl or RA
made follow-up appointments with each subject to repeat the same measurements at about 1,
3, and 6 months of the study, which are common intervals for return visits for hypertension
management. Gift cards of $20 from a local discount store were provided for both groups at
each measurement visit to improve client retention. The interventionist, a community health
nurse prepared with a Bachelor’s degree; over 14 years of experience; and ENCM
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intervention training, contacted the subjects in the experimental group for ENCM
intervention visits either at the time of their enrollment or via a later phone call. The
intervention group participants were asked to visit with the intervention nurse at least once a
month.

Intervention

The Individual and Family Self-Management Theory (IFSMT) [20] provided the framework
for this study which examined the impact of an innovative ENCM intervention for low-
income African American adults on multiple variables related to the IFSMT ‘Context’
(gender and perceived stress) and ‘Process’ (self-efficacy), and ‘Proximal’ and ‘Distal’
‘Outcomes’ components. The ‘Proximal Outcome’ was hypertension SMB and the “Distal
Outcomes’ related to hypertension health status including, B/P, BMI and WC. The IFSMT
‘Intervention’ component was operationalized by the ENCM. A full description of the
intervention is registered at clinicaltrials.gov. The ENCM (Fig. 1) intervention relies on an
assumption that given the proper tools (i.e. knowledge, skills and support) individuals can
learn to better self-manage their symptoms on a day to day basis and better utilize the health
care resources available to them. ENCM is grounded in an acknowledgment of individual/
family strengths and resilience. The intervention is individualized to each client. Clients are
valued as managers of their own care and promoted to become experts in self-care. Mutual
Self-Management Goal Setting, which is key to establishing trust and retaining clients, and
Client Choice Points, such as self-management preferences and visit place and times, are the
primary components of the ENCM intervention.

The ENCM intervention is non-linear, though it follows a basic sequence through the course
of the client visits. At the first visit in this study, the interventionist asked the client to
identify three goals to improve her/his health in which she might be of assistance. Client-
interventionist dialogue refined the goals to be achievable in 6 months. This practice was a
key component of the ENCM intervention, termed ‘Mutual Self-Management Goal Setting’
(Fig. 1). The interventionist then initiated a holistic health assessment, inclusive of a health
history encompassing information on SMB, support systems, stress management/coping
skills, spiritual/cultural beliefs, and past experiences with the health care system. She
followed each client’s lead regarding the depth of the discussion in the initial visit. Full
holistic assessments were completed with each client in subsequent visits.

The interventionist nurse provided any or all of four primary nurse actions targeting specific
problems identified by the client and nurse in the visit and individualized to the client. These
actions included: self-management support, inclusive of both health education and behavior
modification; technical procedures; care coordination; and/or surveillance. Multiple
strategies and options were discussed at the visits and the nurse consistently elicited and
respected client’s choices. At the end of each intervention visit, collaborative plans were
made for subsequent appointments for which the client chose the venue and desired time.
Monthly appointments for the next 6-months were agreed to for the minimal intervention
dose. Clients could choose more frequent visits or phone calls. After the initial intervention
training, the PI conducted weekly intervention fidelity checks with the interventionist nurse,
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who completed a ‘Branching Simulation’ [16], compliance checklist and either case reviews
or documentation audits.

2.4. Measures

2.5.

We used surveys to measure variables related to the IFSMT components of ‘Context’
(Stress) and “‘Process’ (Self-Efficacy), and the ‘Proximal Outcome’ of Hypertension SMB.
The surveys for perceived stress [7, 21], self-efficacy [22], hypertension self-management
[12] have each been validated for use in low-income African American populations. The
reliability Alpha coefficients of these scales among our subjects were 0.81 for perceived
stress, 0.89 for self-efficacy, and 0.92 for hypertension self-management. We measured the
IFSMT Distal Outcome of Health Status by B/P [18], WC [29] and BMI from height and
weight [17] based on standardized procedures. For example, we measured B/Ps three times
on the left arm unless contraindicated, with the subject in a sitting position, after a 30-min
rest. The P1 or RA conducted the measurements at study enrollment (baseline) and at 1, 3,
and 6 months.

Participants

We achieved 96.7% of our recruitment target goal, enrolling 59 (Table 1) of a targeted
sample of 61 participants determined by a priori power analysis, and realized an 83.1%
retention rate at the end of six months. At baseline, the 59 non-Hispanic Black participants
in the study has an average age of 53.73 years (SD = 6.67) and 63% were women. About
half of the participants were single (48%), 27% were married, 12% were separated, 12%
were divorced and only 2% were widowed. Most participants were currently employed
(73%), head of household (85%), and 85% were uninsured. The mean monthly income was
$1167 (SD = 724.1). In the control group, the mean age was 53.60 (SD = 6.41) years and
70% were women. In ENCM intervention group, the mean age was 53.86 (SD = 7.04) years
with 55% women. There were no significant differences in the demographic characteristics
between the two groups.

2.6. Data analysis

The data were analyzed using Stata SE 14 [23]. Descriptive statistics were used to
summarize the characteristics of study groups and describe the measurement results. A
mixed model analysis was used to estimate the differences between an ENCM intervention
group and a control group related to changes in the identified IFSMT proximal and distal
outcome variables. Over the four waves of observation time, there were 12% total missing
values on outcome variables. To properly handle missing data and to make valid statistical
inference with minimal bias, we employed multiple imputation (mi) methods [30]. All
statistical analyses were conducted based on these multiply imputed data with the STATA
multiple imputations (mi) estimate modules. To correctly specify our panel data, we used a
STATA random-effects GLS regression model procedure for estimating the time effects on
outcome variables controlling for the background characteristics measured at baseline.
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3. Results
3.1. Baseline measurements

Means of systolic and diastolic B/Ps for both groups of participants (Table 2) were
controlled within the prehypertension level [3] at the time of the baseline measurements.
Most the participants in this study were obese with mean BMI scores =35 [4]. Means of the
measures for perceived stress, self-efficacy, hypertension SMB, and WC were also similar
across the groups at baseline.

Results showed improvements in perceived stress, hypertension SMBs, systolic B/P, and WC
for the ENCM intervention group. In the following sections, we summarize the study results
organized by their related IFSMT component of ‘Context’, ‘Process’ and ‘Proximal’

and ’Distal’ ‘Outcome’ variables. The p-values of the time-group interactions for all
variables are shown in the Table 2. Small to medium effect sizes (Cohen’s d = 0.33 to 0.62)
were found for all outcome variables (Table 2).

3.1.1. Context: perceived stress—Perceived Stress survey results were comparable at
baseline and 1-month for both the ENCM and control group (Fig. 2). Non-significant trends
were seen at 3-months in the ENCM scores decreasing, which indicates lower perceived
stress levels. In month 6, there were significantly (p = .047) lowered perceived stress scores
for the ENCM group compared to the changes observed in the control group.

3.1.2. Process: self-efficacy—The Self-efficacy survey scores again were nearly the
same at baseline, 1- and 3-months. In the 6-month measures, the Control group scores
decreased and the ENCM group scores increased without a statistically significant
difference.

3.1.3. Proximal outcome: self-management behaviors (SMB) for
hypertension—As to the proximal outcome of SMB for hypertension, a significant
difference was found at the 1-month follow-up compared to baseline measurements ( =
3.312, p =.001). The outcomes at subsequent months 3 and 6 were also significantly
different from the baseline (p < .001). As indicated in Fig. 2, the estimated scores of SMB
for control group was increased from baseline to 1-month follow-up, then started to decrease
after 1-month follow-up. For ENCM group, the estimated score of SMB was 46.73 at
baseline and significantly increased to 54.27 at 6-month follow-up.

3.1.4. Distal outcomes: systolic and diastolic blood pressure (B/P)—As shown
in Fig. 2, there was no difference in mean systolic B/Ps at baseline between ENCM group
and control group. The mean estimated values of systolic B/P for control group was 130.46
mmHg and 131.62 mmHg for the ENCM group. However, changes in systolic B/P between
baseline and 6 months in the ENCM group were significantly greater than that of the control
group. For mean diastolic B/Ps, no difference was found between the ENCM group and the
control group at baseline. In addition, the time trajectories of diastolic B/P were no different
between the ENCM group and the control group. The difference between baseline and 6-
month follow-up diastolic B/P measurement in the ENCM group was not significantly
different from the control group though it was in the direction of decreasing (Fig. 2).
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3.1.5. Distal outcome: waist circumference (WC) and body mass index (BMI)
—The results of the WC measures were like those of the systolic B/P. The time trajectories
of WC were different between the ENCM group and the control group. The estimated value
of WC at baseline for the control group was 114.27 cm and 113.23 cm for the ENCM group.
Both ENCM group and control group had similar WC at baseline, but the difference between
ENCM and control group in their changes of WC observed at month 6 since baseline was
significant (see Fig. 2). Compared to baseline, the ENCM group had a significantly
decreased WC at 6-month follow-up. The BMI measurements had no differences across
analyses.

In summary, four of the seven variables framed by the IFSMT demonstrated significant
changes over six months period of this pilot study (Table 2). While the ‘Process’ variable of
self-efficacy only showed trends of changing in the hypothesized direction, the *Context’
variable, perceived stress, showed significant (p = .047) change during that time. The
‘Proximal Outcome’ of SMB had a significant group by time interaction effect at month 6 (p
=.005). The four IFSMT related ‘Distal Outcomes’ related to the participants’ health status
had mixed results. The SBP showed no group effect or time effect, but did demonstrate a
significant group by time interaction effect at month 6 (p = .037). The diastolic BP and BMI
showed no differences across analyses. Finally, the WC measures had a group by time
interaction effect at month 6 (p = .017).

4. Discussion

We tested the effect of the ENCM intervention on self-management context, process and
outcomes framed by the IFSMT for low-income, African American adults with
hypertension. We hypothesized that ENCM would reduce stress and increase self-efficacy of
the study participants and positively impact their health status, including decreased B/P, BMI
and WC. The pilot study results showed improvements in perceived stress, hypertension
SMB, systolic B/P, and WC for the ENCM intervention group along with small to medium
effect sizes for all measured variables (Table 2). As an IFSMT Social Environment Context
factor, reduction of perceived stress would be creating a more favorable context for an
individual or family to achieve positive self-management. This was the case as the
hypertension SMBs also demonstrated improvements in this pilot study.

Testing of other models of nurse case management (NCM) is reported in the literature [5, 9,
14, 25] with varied outcomes related to client self-management of chronic diseases,
including hypertension. This may be attributable to two primary factors. First, there is a
failure of many providers to meaningfully understand and work with clients to address
client-defined social, cultural and economic factors that contribute to poor self-management.
Second, variations in both the specific interventions and the dose of the NCM protocol used
lead to inconsistent results of NCM outcomes. NCM that incorporates trust building, self-
monitoring skills and social support, as well as low-cost/convenient opportunities for
physical activity have shown the most efficacy in SMB change in low-income African
American populations [15, 19]. There has been growing evidence that “comprehensive care”
for underserved groups is cost effective [24].
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We found some improvements in the IFSMT [20] ‘Proximal’ and ‘Distal’ ‘Outcomes’ over
the six-months of this pilot study between the control and ENCM groups. These groups had
comparable samples of predominately uninsured, low-income, employed, single, female
head-of-households. The proximal outcome of hypertension SMBs showed significant
increases from baseline at 1, 3 and 6 months. However, though trending in the direction of
improvements, no statistically significant time effect differences were found between the
control and ENCM treated groups over 6 months in follow-up measurements of the distal
outcomes of B/Ps, BMI, or WC, or the ‘Process’ variable of self-efficacy. When considered
through the lens of the IFSMT [20], these findings fit the theoretical expectations of
proximal outcomes changing before the distal outcomes. Indeed, the group by time
interaction results of this pilot study showed the intervention group had significantly greater
decreases than the control group in systolic B/P at 1 and 6 months and for WC at 1 month.
The time effect analysis result indicated that the participants had better SMB in controlling
their hypertension when they stayed involved in the study longer. Indeed, even with the
small pilot sample size, Cohen’s evaluation standards revealed a medium treatment effect on
systolic B/P by the end of 6 months (Cohen’s d = 0.55) showing promise for future larger
clinical trials of ENCM.

Surprisingly, both groups had mean BPs (Table 2) that were under control by standards in
effect at baseline [3]. These controlled BPs may be due to convenience sampling and
monthly, free, comprehensive care clinic appointments. First, both study groups were
convenience samples of self- or clinic-referred patients. Clinic staff referred patients under
treatment for hypertension who were interested to the study and a few patients self-referred
in response to study flyers. All enrolled participants were concerned about their B/Ps enough
to take time to enroll in the study and continue their participation for six months. In addition,
we found that the usual care at the free clinics was much more comprehensive than
anticipated in the study design. In the anticipated usual medical model, clients would have
ten-minute appointments with their provider each month, until their B/Ps stabilized and then
visits every three to six months. In contrast, at the free clinics, all clients on medication had
monthly appointments. Providers addressed many client physical and social needs during
appointments. Specialists were on-site and available during the appointment times, at least
for a brief consultation or introduction, including mental health, social workers, dental,
vision and assorted medical specialist providers. Group health education and support, such
as yoga, aerobic workouts, and nutrition classes were often available at the same time. This
comprehensive care model at the free clinic might also explain the controlled B/Ps in the
baseline measurements. As primary care service delivery models are becoming more
comprehensive [2,26,27] we need to assess study sites’ care delivery and practice models
and clearly define ‘usual care’ in research designs. Despite the comparable baseline B/Ps,
we found significant interactions on systolic BP; WC and SMBs in month 6, that were
significantly lower for the ENMC group than the control group. The practice of ENCM
allowed the intervention nurse to meaningfully understand and work with clients to address
client-defined social, cultural and economic factors that contribute to poor self-management
and to provide appropriate support. Provision of self-management support is a focus of the
ENCM intervention. Little literature is found related to the IFSMT [20] on the ‘Process’
components.

Contemp Clin Trials. Author manuscript; available in PMC 2019 December 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zabler et al. Page 8

4.1. Limitations

There were several limitations to this study. It was a pilot study with a small sample size. A
larger sample size may yield more results of greater statistical significance. All p-values are
presented without adjustments for multiple comparison. This is appropriate given that this
was a pilot study designed for the purposes of informing a future study with more statistical
power. This study compensated participants with $20 gift cards for their measurement visits,
which may not be financially feasible for a larger study. Other methods to facilitate
participant retention would need to be considered. The participants on average had
hypertension controlled in the prehypertension range [3] which may have limited the
changes in measurements over time. This was unusual as, in the US, < 50% of those living
with hypertension have their disease controlled [13]. A sample with a more usual
distribution of hypertension control may have demonstrated more change over time with the
ENCM intervention. We believe the lower average B/Ps may be attributed to clients’
monthly visits to the free clinic with its comprehensive, interprofessional model of care.
These pilot study results are limited to generalizability to other low-income African
American adults attending clinics with other models of care. Lastly, this study took place in
an urban setting and would not be generalizable to other settings.

5. Conclusions

This clinical trial pilot study provides preliminary support for an innovative, well-defined
nurse case management intervention to improve hypertension self-management for low-
income African Americans. This was true even though both the experimental and control
group participants had controlled hypertension at baseline. The intervention was effective
especially for hypertension SMB and for the IFSMT distal outcomes of systolic B/P and
WC. The small to medium effect sizes for all outcome variables in this pilot study indicate
that the ENCM intervention should be tested in a larger clinical trial. Further research needs
more focus on SMB, larger samples, examination of distal outcomes over time, and closer
examination of other aspects of ‘Process’ variables in the IFSMT, such as self-efficacy
which is a skill that can be developed [1]. Should further research support the effectiveness
of ENCM, clinic nurses could be trained in ENCM and nurse visits included with each
hypertension follow-up appointment. Health care cost savings could be realized for this
chronic disease which is affecting disproportionate amounts of African Americans when
targeted interventions are fully tested.
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Characteristics of study groups (n = 59).

Table 1

Control (n=30) ENCM (n=29)

Age in years (mean [SD]) 53.60 [6.4] 53.86 [7.0]
Gender (%)

Male 30.0 44.8

Female 70.0 55.2
Marital status (%)

Single 50.0 44.8

Separated 10.0 13.8

Divorced 10.0 13.8

Married 26.7 276

Widowed 33 0.0
Current employment (%)

Employed 70.0 75.9

Unemployed 233 20.7

Retired 6.7 3.4
Head of household (%) 86.7 82.8
Type of Insurance (%)

None 83.3 86.2

Medicare 3.3 3.4

Medicaid HMO 6.7 3.4

Medicaid Straight 3.3 0.0

Private 0.0 6.9

Other 33 0.0
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