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ABSTRACT

PURPOSE Acute care use is high among individuals with chronic kidney disease (CKD). It is
unclear how relational continuity of primary care influences downstream acute care use. We
aimed to determine if poor continuity of care is associated with greater rates of acute care
use and decreased prescriptions for guideline-recommended drugs.

METHODS We conducted a population-based retrospective cohort study of adults with
stage 3-4 CKD and >3 visits to a primary care clinician during the period April 1, 2011 to
March 31, 2014 in Alberta, Canada. Continuity was calculated using the Usual Provider
Continuity index. Descriptive statistics were used to summarize patient and acute care
encounter characteristics. Adjusted rates and incidence rate ratios for all-cause and CKD-
related ambulatory care-sensitive condition (ACSC) hospitalizations and emergency depart-
ment (ED) visits were estimated using negative binomial regression. Adjusted odds ratios
for prescription use were estimated by multivariable logistic regression.

RESULTS Among 86,475 patients with CKD, 51.3%, 30.0%, and 18.7% had high, moder-
ate, and poor continuity of care, respectively. There were 77,988 all-cause hospitalizations,
6,489 ACSCrelated hospitalizations, 204,615 all-cause ED visits, and 8,461 ACSCrelated
ED visits during a median follow-up of 2.3 years. Rates of all-cause and ACSC hospitaliza-
tion and ED use increased with poorer continuity of care in a stepwise fashion across CKD
stages. Patients with poor continuity were less likely to be prescribed a statin.

CONCLUSIONS Poor continuity of care is associated with increased acute care use among
patients with CKD. Targeted strategies that strengthen patient-physician relationships and
guide physicians regarding guideline-recommended prescribing are needed.

Ann Fam Med 2022;20:237-245. https://doi.org/10.1370/afm.2813

INTRODUCTION

n Canada, the estimated prevalence of chronic kidney disease (CKD) is approxi-

mately 3% among individuals aged >18 years.! Chronic kidney disease is a com-

plex chronic condition that often involves the management of several comor-
bidities such as hypertension, diabetes, and cardiovascular disease.? International
guidelines® recommend referral to a nephrologist for patients with an estimated glo-
merular filtration rate (eGFR) <30 mL/min/1.73 m?. The majority of patients with
less-advanced CKD are managed exclusively in primary care settings.*

Relational continuity of care is a measure of an ongoing therapeutic relationship
between a patient and their health care clinicians.” Within primary care, relational
continuity is particularly beneficial for patients with chronic conditions and who
require ongoing medical care in an outpatient setting.” Among such individuals,
high continuity of care has been associated with decreased emergency department
(ED) visits, hospitalizations, and health care costs and improved patient-relevant
outcomes such as satisfaction, quality of life, and treatment adherence.® Because
acute care utilization is notably high among people with CKD (ie, 3-8 times
greater than in the general population), effective primary care continuity might
address health system burden and improve care experiences among this medically
complex population.”!®

Prior work has shown that approximately 10% of CKD-related acute care
encounters are potentially preventable, given that they are related to conditions
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PRIMARY CARE AND ACUTE CARE USE IN CHRONIC KIDNEY DISEASE

(ie, volume overload, hyperkalemia, malignant hypertension,
heart failure) associated with CKD, and timely and effective
care might avoid their onset or progression.'"'> However,
associations between relational continuity of care in the
primary care setting and all-cause and potentially prevent-
able acute care use among patients with CKD have not been
examined. Potential relations between continuity of care and
other quality-of-care indicators that might influence acute
care use, such as the prescription of indicated drugs (ie,
renin-angiotensin-aldosterone system [RAAS] inhibitors and
statins), are also unclear. The objective of the present study
was to determine if poor continuity of care is associated with
greater rates of all-cause and potentially preventable acute
care use and decreased prescriptions for guideline-recom-
mended drugs.

METHODS

Data Source, Setting, and Study Population

We used an established computerized repository of provin-
cial administrative and laboratory data from across Alberta,
the Alberta Kidney Disease Network (AKDN)."* A unique
patient identifier (provincial health care number) was used to
link patients to various administrative data sources to capture
detailed sociodemographic data, clinical information, drug
dispensations, and encounters with acute and primary care
services. We created a cohort of adults (aged >18 years) with
>2 outpatient serum creatinine measurements during the
period April 1, 2011 to March 31, 2014 in Alberta, Canada.
Using the Chronic Kidney Disease Epidemiology Collabora-
tion equation,'* CKD diagnosis was defined by a series of >2
serum creatinine measurements that equated to an eGFR <60
mL/min/1.73 m? taken a minimum of 90 days and a maximum
of 18 months apart, with no recovering kidney function. The
index date for CKD diagnosis and CKD stage was defined by
the first eGFR measurement <60 mL/min/1.73 m?. Those who
were dialysis dependent, received a kidney transplant, or had
kidney failure (ie, eGFR <15 mL/min/1.73 m?) before the index
date were excluded because those individuals are generally
managed by nephrologists. Individuals with CKD and >3 out-
patient visits to a single primary care clinician during a 2-year
period before the index date were included in our final cohort.

Relational Continuity of Primary Care

Relational continuity of primary care was defined as the
proportion of outpatient visits to a primary care clinician (ie,
family physician) for patients with >3 outpatient visits during
a 2-year period before the index date. Outpatient primary
care visits and visits to a usual clinician (defined as the pri-
mary care physician that a patient visited the most during

a 2-year period before the index date) were identified from
the Alberta Health Practitioner Claims database. The level
of continuity of primary care was calculated using the Usual
Provider Continuity index and categorized as poor (<0.50),
moderate (0.50-0.74), or high (0.75-1.00)." We assumed that

the continuity level defined in a 2-year period before the
index date was constant from the index date to the time of
censoring/end of the study:.

Identification of Health Care Utilization Outcomes—
All-Cause and Potentially Preventable Acute Care Use
We evaluated acute care use among individuals with CKD by
using the following 4 outcome measures: (1) all-cause hospi-
talizations, (2) all-cause ED visits, (3) CKD-related potentially
preventable hospitalizations, and (4) CKD-related poten-
tially preventable ED visits. All patients were followed from
the day they entered the study (CKD diagnosis date) until
death, outmigration, dialysis start, or end of study (March 31,
2014). The number of hospitalizations and ED visits during
this period were recorded and used to determine the rate of
hospitalization and/or ED visits for each patient (number of
events/1,000 person-years).

Potentially preventable acute care use was defined as
hospitalizations and ED visits for CKD-related ambulatory
care-sensitive conditions (ACSCs) (ie, volume overload,
hyperkalemia, malignant hypertension, heart failure).'® These
were captured using the most responsible diagnosis code on
the basis of International Statistical Classification of Diseases, 10th
Revision (ICD-10) diagnostic coding.

Identification of Process of Care Outcomes—
Prescription of RAAS Inhibitors and Statins

The Alberta Pharmaceutical Information Network contains
data on nearly all outpatient pharmaceutical dispensations
across the province. These data were used to ascertain indi-
viduals' prescribed drugs. Prescription of guideline-recom-
mended drugs for patients with CKD were defined using
Anatomical Therapeutic Chemical Classification System.
We determined the proportions of patients with >1 prescrip-
tion for an RAAS inhibitor and/or a statin in the year before
cohort entry.

Modifying and/or Confounding Variables

We identified cohort demographic and clinical variables from
Alberta Health administrative data; these included age, sex,
household location (urban vs rural), and neighborhood-level
median household income quintile. Albuminuria was catego-
rized as normal (A1), moderate (A2), or severe (A3) on the
basis of prespecified cutpoints within the AKDN provincial
laboratory repository.'” The presence of 30 chronic comor-
bidities was identified using validated International Classification
of Diseases, oth Revision (ICD-9) and ICD-10 coding algorithms
in the 2 years before entering the study.'® The proportion of
patients with >1 visit to a specialist in the 2 years before the
index date was also measured.

Statistical Analysis

We summarized patient demographic and clinical charac-
teristics using descriptive statistics (mean [SD], proportion,
median [interquartile range (IQR)], and 95% ClI) for the
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PRIMARY CARE AND ACUTE CARE USE IN CHRONIC KIDNEY DISEASE

overall cohort, stratified by level of continuity of primary
care. Unadjusted rates of hospitalizations and ED visits/1,000
person-years were initially calculated using Poisson regression
models. Because we found evidence of overdispersion in the
data, we used negative binomial regression models to estimate
incident rate ratios (IRRs) for hospitalizations and ED visits.
We found that CKD stage modified the relation between con-
tinuity of care and acute care use (P <.05) and thus reported
IRRs stratified by CKD stage. We also evaluated whether
there was an interaction by diabetes status in our models; this
interaction term was consistently found to be nonsignificant,
suggesting that diabetes status did not modify the association
between continuity of care and the IRRs for all outcomes of
interest. For all statistical modeling, we included confound-
ing variables using a forward stepwise regression process.

We set the high-continuity group as the reference category
and reported unadjusted and adjusted CKD stage-stratified
IRRs for all-cause hospitalizations and ED

with later stages of CKD (Table 1). Patients with poor con-
tinuity were more likely to have severe albuminuria, more
comorbidities, and rural residence compared with those with
moderate or high continuity (Table 1).

All-Cause Acute Care Use

Overall, there were 77,988 all-cause hospitalizations among
34,810 patients with CKD, with a median follow-up time

of 2.3 years (IQR 1.5-2.8 years) (Table 2). The number of
all-cause ED visits was 204,615 among 51,152 patients with
CKD. Patients with poor or moderate continuity of primary
care accounted for almost 55% of all-cause hospitalizations
and ED visits.

Among patients with CKD, those in the lowest-continuity
group had unadjusted hospitalization and ED visit rates that
were approximately double the rates for those in the high-
continuity group (613.5 vs 344.9 hospitalizations/1,000

visits. These IRRs were adjusted for age,
sex, household location, median household

Figure 1. Criteria to determine final study cohort.

income quintile, CKD-related comorbidi-

ties, and albuminuria severity. The analysis

was repeated to determine the association

3,682,277 Registered Alberta adult (aged >18 years)
residents, April 1, 2011-March 31, 2014

between continuity of primary care and rates
of CKD-related ACSC hospitalizations and
ED visits. Multivariable logistic regression
modeling was used to estimate odds ratios

| 2,447,605 With <2 outpatient
serum creatinine measurements

\ 4

(ORs) of being prescribed an RAAS inhibi-

tor and/or a statin in the year prior for each

1,234,672 With >2 outpatient serum creatinine
measurements, April 1, 2011-March 31, 2014

level of relational continuity of care. We
used Stata version 16 (StataCorp LLC) for all
analyses and followed recommended report-

ing guidelines for observational studies.'*°

1,119,023 With no CKD diagnosis based on
serum creatinine measurements

22,053 With eGFR 260 mL/min/1.73 m?
at end of study/censoring date

) 4

Y

RESULTS

Baseline Characteristics
There were 1,234,672 registered adults with

93,596 With CKD diagnosis (as defined by series
of 2 eGFR measurements <60 mL/min/1.73 m?
taken a minimum of 90 days and a maximum of 18
months apart, with no recovering kidney function)

=2 outpatient serum creatinine measure-
ments during the period April 1, 2011 to
March 31, 2014 in Alberta. After exclusion
of those with no CKD diagnosis, kidney
failure, or <3 outpatient visits with a single
primary care clinician during the 2 years

2,338 With prior dialysis
534 With prior kidney transplant
1,239 With eGFR <15 mL/min/1.73 m?

\ 4

\ 4

before CKD diagnosis, our final cohort con-

89,485 With incident CKD diagnosis

sisted of 86,475 patients (Figure 1).

The mean age of the overall cohort was
76.0 (11.2) years, and 56.6% of patients were
female (Table 1). A total of 51.3% of patients
had high continuity, 30.0% had moderate

3,010 With <3 visits to a single usual
physician during a 2-year period
before CKD diagnosis date

\ 4

\ 4

continuity, and 18.7% had poor continuity:.
When stratified by CKD stage, the majority
(61.5%) of patients with CKD stage 3a had

86,475 With CKD and >3 outpatient visits to a usual
primary care physician during a 2-year period before CKD
diagnosis date (first serum creatinine measurement)

high primary care continuity, whereas the

proportion with poor continuity increased

CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate.
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person-years; 1,757.2 vs 823.4 ED vis-
its/1,000 person-years). After adjusting
for relevant confounders, patients with
poor continuity of care were 1.52 (95%
Cl, 1.47-1.57) and 1.78 (95% CI, 1.73-
1.83) times more likely to experience an
all-cause hospitalization and ED visit,
respectively (Supplemental Figure

1). Similar trends were observed in a
stepwise fashion across CKD stages,
with poor continuity of care being
associated with greater rate ratios for
all-cause hospitalizations and ED visits
(Supplemental Figure 2, Supplemental

Table 2, and Supplemental Table 3).

Potentially Preventable Acute
Care Use

Our cohort had 6,489 (8.3% of all
hospitalizations) CKD-related ACSC
hospitalizations and 8,461 (4.1% of
all ED visits) CKD-related ACSC ED
visits (Supplemental Table 4). More
than one-half of these ACSC hospi-

talizations and ED visits were among

individuals with poor or moderate
continuity. A total of 96.9% and 88.7%
of CKD-related ACSC hospitalizations
and ED visits, respectively, were attrib-
utable to heart failure.

In our adjusted negative binomial
models, poor continuity of care was
associated with significantly greater
ACSC hospitalization (IRR, 1.58; 95%
Cl, 1.44-1.74) and ED (IRR, 1.68; 95%
Cl, 1.54-1.82) rates. Similar but attenu-
ated trends were observed for patients
with moderate continuity (IRR for
hospitalization, 1.23; 95% CI, 1.13-1.34
and IRR for ED visits, 1.28;, 95% CI,
1.19-1.38).

When stratified by CKD stage, rate

Table 1. Patient Demographic and Clinical Characteristics by
Continuity of Primary Care

Level of Relational Continuity of Primary Care

Patient
Characteristic Poor

16,143 (18.7)

Overall

86,475 (100.0)

Moderate High
25,948 (30.0) 44,384 (51.3)

Patients, No. (%)
CKD stage, No. (%)°

3a 9,153 (56.7) 15,489 (59.7) 27,274 (61.5) 51,916 (60.0)
3b 5,145 (31.9) 7,960 (30.7) 13,313 (30.0) 26,418 (30.5)
4 1,845 (11.4) 2,499 (9.6) 3,797 (8.6) 8,141 (9.4)
Age, y, mean (SD) 76.1 (12.6) 75.7 (11.4) 76.2 (10.5) 76.0 (11.2)
Age category, y, No. (%)
18-44 360 (2.2) 357 (1.4) 364 (0.8) 1,081 (1.3)
45-64 2,469 (15.3) 3,930 (15.1) 5,880 (13.2) 12,279 (14.2)
65-74 3,611 (22.4) 6,697 (25.8) 11,926 (26.9) 22,234 (25.7)
75-84 5,571 (34.5) 9,492 (36.6) 17,326 (39.0) 32,389 (37.5)
>85 4,132 (25.6) 5,472 (21.1) 8,888 (20.0) 18,492 (21.4)
Female, No. (%) 9,571 (59.3) 14,902 (57.4) 24,483 (55.2) 48,956 (56.6)

Location of residence, No. (%)

Urban 13,221 (82.0) 21,978 (84.7) 40,339 (90.9) 75,538 (87.4)
Rural 2,909 (18.0) 3,932 (15.2) 3,988 (9.0) 10,829 (12.5)
Albuminuria, No. (%)
Normal/mild (A1) 7,601 (47.1) 13,458 (51.9) 23,991 (54.1) 45,050 (52.1)
Moderate (A2) 2,021 (12.5) 3,221 (12.4) 5,660 (12.8) 10,902 (12.6)
Severe (A3) 1,440 (8.9) 2,007 (7.7) 2,979 (6.7) 6,426 (7.4)
Unmeasured 5,081 (31.5) 7,262 (28.0) 11,754 (26.5) 24,097 (27.9)
Median household income quintile, No. (%)
1 (lowest) 4,627 (28.7) 6,944 (26.8) 11,130 (25.1) 22,701 (26.3)
2 3,673 (22.8) 5,893 (22.7) 10,036 (22.6) 19,602 (22.7)
3 2,958 (18.3) 5,012 (19.3) 8,735 (19.7) 16,705 (19.3)
4 2,246 (13.9) 3,687 (14.2) 6,576 (14.8) 12,509 (14.5)
5 (highest) 2,062 (12.8) 3,686 (14.2) 6,986 (15.7) 12,734 (14.7)
6 (unknown) 577 (3.6) 726 (2.8) 921 (2.1) 2,224 (2.6)

continues

CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate.

2 CKD stages were defined as stage 3a (€GFR 45-59 mL/min/1.73 m?), stage 3b (eGFR 30-44 mL/min/1.73 m?), and stage 4
(eGFR 15-29 mL/min/1.73 m?).

ratios for ACSC acute care use were

significantly greater among patients with poor continuity
in earlier stages of CKD (stages 3a and 3b) (Supplemental
Figure 3, Supplemental Table 5, and Supplemental Table

6). No significant differences were observed in rate ratios for
ACSC hospitalizations and ED visits across continuity of pri-
mary care among patients with stage 4 CKD.

Guideline-Recommended Drug Prescriptions

A total of 48,648 (56.9%) and 5,753 (6.7%) patients were
prescribed an RAAS inhibitor or statin, respectively,

at least once in the year before their CKD diagnosis
date (Supplemental Table 7). There were no significant

differences in the proportion and adjusted ORs of patients
prescribed an RAAS inhibitor in the year before the index
date across continuity of primary care (Table 3). However,
patients with poor and moderate continuity of care were 0.8
(95% CI, 0.74-0.86) and 0.89 (95% CI, 0.84-0.95) times less
likely to be prescribed a statin compared with patients with
high continuity of care.

DISCUSSION

In this population-based cohort study, approximately 1 in
5 patients with CKD had poor continuity of primary care
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PRIMARY CARE AND ACUTE CARE USE IN CHRONIC KIDNEY DISEASE

plays an essential role in the identifica-
tion and management of less-advanced
CKD and associated comorbidities,
strong relational continuity of care
has the potential to delay irrevers-
ible progression of kidney disease
and downstream complications that
contribute to acute care utilization.?”?
Understanding how relational continu-
ity can be enhanced in this complex
population is essential to inform tar-
geted health promotion strategies in
the outpatient setting.

In primary care practices in Can-
ada, CKD care evidence gaps exist
in prescribing patterns of guideline-
recommended preventive drugs and
routine albuminuria testing.?*3° This
was confirmed by our present analy-
sis; patients with poor continuity of
care were less likely to be prescribed
a statin compared with individuals
with high continuity of care. Gaps in
guideline-recommended drug prescrib-
ing that are related to poor continuity
might have contributed to high rates
of potentially preventable health care
utilization observed in our cohort.
Thus, strategies are needed to improve
primary care continuity via health care
models (ie, patient enrollment primary
care models) and policies (ie, book-

Table 1. Patient Demographic and Clinical Characteristics by
Continuity of Primary Care (continued)
. Level of Relational Continuity of Primary Care
Patient
Characteristic Poor Moderate High Overall
Comorbidities, No. (%)
Asthma 1,106 (6.9) 1,385 (5.3) 1,699 (3.8) 4,190 (4.8)
Atrial fibrillation 3,472 (21.5) 4,741 (18.3) 7,241 (16.3) 15,455 (17.9)
Cancer 1,723 (10.7) 2,573 (9.9) 3,785 (8.5) 8,081 (9.3)
Congestive heart 4,635 (28.7) 5,785 (22.3) 8,068 (18.2) 18,488 (21.4)
failure
Chronic obstruc 5,379 (33.3) 7,239 (27.9) 10,000 (22.5) 22,618 (26.2)
tive pulmonary
disease
Cirrhosis 168 (1.0) 142 (0.5) 186 (0.4) 496 (0.6)
Diabetes 5,871 (36.4) 8,848 (34.1) 15,497 (34.9) 30,216 (34.9)
Hypertension 14,008 (86.8) 22,293 (85.9) 38,475 (86.7) 74,776 (86.5)
Peripheral vascu- 1,084 (6.7) 1,413 (5.4) 2,052 (4.6) 4,549 (5.3)
lar disease
Comorbidities, 3.9 (2.3) 3.3 (2.0) 3.0 (1.8) 3.2 (2.0)
mean (SD)
>1 Visit to a specialist in a 2-year period
before index date, No. (%)
Nephrology 2,350 (14.6) 3,228 (12.4) 4,788 (10.8) 10,366 (12.0)
Endocrinology 187 (1.2) 228 (0.9) 310 (0.7) 725 (0.8)
Oncology 9 (0.3) 39 (0.2) 34 (0.1) 122 (0.1)
Psychiatry 1,756 (10.9) 1,591 (6.1) 1,591 (3.6) 4,938 (5.7)
Cardiology 4,332 (26.8) 6,344 (24.4) 10,001 (22.5) 20,677 (23.9)
Respiratory 1,600 (9.9) 2,198 (8.5) 2,797 (6.3) 6,595 (7.6)
Internal medicine 9,095 (56.3) 13,088 (50.4) 20,713 (46.7) 42,896 (49.6)
CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate.
2 CKD stages were defined as stage 3a (€GFR 45-59 mL/min/1.73 m?), stage 3b (eGFR 30-44 mL/min/1.73 m?), and stage 4
(€GFR 15-29 mL/min/1.73 m2).

ing patients with their usual physician
>80% of the time, improving access to

appointments, etc) before nephrology

in Alberta. Rates of all-cause hospitalization and ED use
increased with poorer continuity of care and followed in a
stepwise fashion across CKD stages. Poor continuity of care
was also associated with greater rates of CKD-related ACSC
hospitalization and ED visits among patients with earlier
stages of CKD and lower rates of guideline-recommended
drug prescriptions. These findings highlight the importance
of relational continuity of care among adults with earlier
stages of CKD and the need for strategies to improve care
coordination in this high-risk population.

In the general population, up to one-third of individuals
have poor continuity of primary care.?'?? Similar findings
among populations with chronic disease suggest that poor
relational continuity of primary care is common and is asso-
ciated with greater odds of all-cause and ACSC acute care
use.?32¢ This is the first Canadian study to show the associa-
tion between poor relational continuity of primary care and
potentially preventable hospitalizations and ED visits among
those with earlier stages of CKD. Given that primary care

referral >3 High continuity of care is
patient centered and should be promoted in the CKD popu-
lation across all levels of health care, given that it appears
to mitigate acute care needs for potentially preventable
conditions.

We found that the most common CKD-related hospi-
talizations and ED visits were for heart failure. Individuals
with kidney failure requiring dialysis are at increased risk of
developing heart failure®
that potentially preventable acute care use for heart fail-

: however, our findings suggested

ure occurred even among those with less advanced CKD.
Numerous pharmacologic and nonpharmacologic strategies
for preventing heart failure, such as RAAS inhibitors, are used
among non—dialysis-dependent patients.?** Given that tran-
sitions into nephrology care typically occur in stage 4 CKD,
multidisciplinary heart failure strategies across primary care,
cardiology, and nephrology care could be a practical and
effective way to prevent acute decompensation in this com-
plex population.*®*' Future research engaging primary care
physicians in health promotion strategies that target common
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PRIMARY CARE AND ACUTE CARE USE IN CHRONIC KIDNEY DISEASE

underlying comorbidities, such as heart failure, in patients

with CKD is warranted.

The present study has limitations that should be con-
sidered. First, we were only able to include those patients
with a diagnosis of CKD who used laboratory services.
The number of patients not captured with this approach is
expected to be relatively small and unlikely to invalidate
our findings, given that we used population-level laboratory
data from the AKDN repository and classified CKD diag-
nosis using >2 eGFR measurements taken at least 90 days
apart to minimize misclassification bias of individuals with

acute kidney injury. Second, we used CKD-related ACSCs

to infer potentially preventable encounters that are likely

influenced by a number of social determinants of health (eg,
level of family support, education, etc). Those factors were

not captured by our administrative data sources; however,

we were able to adjust for important patient-level factors
(eg, residential location, neighborhood income, etc) related
to increased acute care use in our adjusted analysis. Third,
we were unable to explore prescribing of sodium-glucose
cotransporter 2 (SGLT?2) inhibitors across levels of continu-
ity because they were not available in Alberta during the

Table 2. All-Cause and Ambulatory Care-Sensitive Condition—Related Hospitalizations and Emergency Department
Visit Characteristics by Continuity of Primary Care

ACSC-related
hospitalizations

ACSC-related

All-cause hospitalizations

All-cause ED visits

ED visits

Level of Relational Continuity of Primary Care

Poor Moderate High Overall
Variable (n = 16,143) (n=25,948) (n = 44,384) (n = 86,475)
Patients, No. 7,938 11,020 15,852 34,810
Hospitalizations, No. (%) 19,835 (25.4) 25,551 (32.8) 32,602 (41.8) 77,988 (100.0)
Hospitalizations, median (IQR) 0 (0-2) 0 (0-1) 0 (0-1) 0 (0-1)
Person-time, y (%) 32,328.8 (17.9) 53,698.6 (29.7) 94,520.5 (52.4) 180,547.9 (100.0)
Length of hospital stay, d, mean (SD) 13.7 (21.1) 12.8 (19.2) 12.7 (20.0) 12.9 (20.0)
Length of hospital stay, d, median (IQR) 0 (0-7) 0 (0-5) 0 (0-4) 0 (0-5)
Cumulative length of hospital stay, d, median (IQR) 15 (6-42) 13 (5-39) 11 (4-33) 13 (5-37)
Unadjusted hospitalization rate/1,000 person-years 613.5 475.8 344.9 432.0

(95% Cl)

(605.6-622.7)

(470.2-481.9)

(341.9-349.4)

(429.5-435.6)

Patients, No. 1,095 1,369 1,842 4,306
ACSC hospitalizations, No. (%) 1,714 (26.4) 2,045 (31.5) 2,730 (42.1) 6,489 (100.0)
ACSC hospitalizations, median (IQR) 0 (0) 0 (0) 0 (0) 0 (0)
Person-time, y (%) 32,328.8 (17.9) 53,698.6 (29.7) 94,520.5 (52.4) 180,547.9 (100.0)
Length of hospital stay, d, mean (SD) 1.6 (6.7) 1.4 (5.7) 1.4 (6.0) 1.4 (6.1)
Length of hospital stay, d, median (IQR) 0 (0) 0 (0) 0 (0) 0 (0)
Cumulative length of hospital stay, d, median (IQR) 0 (0-7) 0 (0-5) 0 (0-4) 0 (0-5)
Unadjusted ACSC hospitalization rate/1,000 person- 53.1 38.1 28.9 36.0

years (95% Cl) (50.6-55.6) (36.5-39.8) (27.9-30.1) (35.1-36.9)
Patients, No. 11,234 16,237 23,681 51,152
ED visits, No. (%) 56,809 (27.8) 70,147 (34.3) 77,659 (38.0) 204,615 (100.0)
ED visits, median (IQR) 2 (0-4) 1(0-3) 1(0-2) 1(0-3)
Person-time, y (%) 32,328.8 (17.9) 53,698.6 (29.7) 94,520.5 (52.4) 180,547.9 (100.0)
Unadjusted ED visit rate/1,000 person-years 1,757.2 1,306.3 823.4 1,133.3

(95% Cl)

(1,744.3-1,773.3)

(1,297.2-1,316.5)

(817.6-829.2)

(1,129.9-1,139.8)

Patients, No.

ACSC ED visits, No. (%)
ACSC ED visits, median (IQR)
Person-time, y (%)

Unadjusted ACSC ED visits rate/1,000 person-years
(95% Cl)

1.44

2,294 (27.1)
0(0)

32,328.8 (17.9)

71.0
(68.2-74.0)

1,731
2,726 (32.2)
0(0)
53,698.6 (29.7)

50.8
(48.9-62.7)

2,272
3,441 (40.7)
0(0)
94,520.5 (52.4)

36.5
(35.3-37.7)

5,417
8,461 (100.0)
0(0)
180,547.9 (100.0)

46.9
(45.9-47.9)

ACSC = ambulatory care-sensitive condition; ED = emergency department; IQR = interquartile range.

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 20, NO. 3 *+ MAY/JUNE 2022

~eg >




PRIMARY CARE AND ACUTE CARE USE IN CHRONIC KIDNEY DISEASE

study time frame. Given that SGLT?2 inhibitors have since primary care continuity affects SGLT2 inhibitor prescrib-

become part of the standard guidelines for CKD and heart ing rates in CKD populations and whether this influences

failure treatments, future studies should seek to explore how downstream acute care utilization. Finally, a fundamental

Table 3. Unadjusted and Adjusted Incident Rate Ratios for Health Care Utilization (All-Cause and Ambulatory

Care-Sensitive Condition—Related Hospitalizations and Emergency Department Visits) and Process of Care Outcomes
by Continuity of Primary Care

Level of Relational Continuity of Primary Care

Poor Moderate High Overall
Variable (n=16,143) (n =25,948) (n =44,384) (n = 86,475)
Patients, No. 7,938 11,020 15,852 34,810
o é All-cause hospitalizations, No. 19,835 25,551 32,602 77,988
§.§ Unadjusted incident rate ratio of all-cause 1.85 1.41 (reference)
e ’—._5 hospitalizations (95% Cl) (1.79-1.91) (1.37-1.45)
<_§- Adjusted incident rate ratio of all-cause 1.52 1.28 (reference)
hospitalizations (95% Cl)? (1.47-1.57) (1.25-1.32)
, Patients, No. 1,095 1,369 1,842 4,306
1 g _§ ACSCrelated hospitalizations, No. 1,714 2,045 2,730 6,489
§ g'_é Unadjusted incident rate ratio of ACSGrelated 1.96 1.35 (reference)
20 g .g hospitalizations (95% Cl) (1.77-2.16) (1.24-1.48)
2 < _:3 Adjusted incident rate ratio of ACSCrelated 1.58 1.23 (reference)
.% hospitalizations (95% Cl)° (1.44-1.74) (1.13-1.34)
N
73 » Patients, No. 11,234 16,237 23,681 51,152
% E All-cause ED visits, No. 56,809 70,147 77,659 204,615
< '-; Unadjg;ted incident rate ratio of all-cause 2.18 1.6 (reference)
s 5 EDvisits (95% CI) (2.12-2.24) (1.56-1.64)
T & Adjusted incident rate ratio of all-cause 1.78 1.42 (reference)
< ED visits (95% Cl)® (1.73-1.83) (1.39-1.46)
£ Patients, No. 1,414 1,731 2,272 5,417
a ACSGrelated ED visits, No. 2,294 2,726 3,441 8,461
% Unadjusted incident rate ratio of ACSCrelated 2.1 1.44 (reference)
5 EDvisits (95% CI) (1.92-2.29) (1.33-1.55)
g Adjusted incident rate ratio of ACSCrelated 1.68 1.28 (reference)
g ED visits (95% Cl)® (1.54-1.82) (1.19-1.38)
5 Patients, No. 9,387 14,500 24,761 48,648
2 % Unadjusted odds ratio (95% Cl) 1.09 1.0 (reference)
g £ (1.05-1.14) (0.97-1.03)
3 2 Adjusted odds ratio (95% Cl) 1.03 0.99 (reference)
¢ « (0.98-1.07) (0.96-1.02)
v
E Patients, No. 7.318 12,147 21,831 41,296
g £ Unadjusted odds ratio (95% Cl) 0.75 0.86 (reference)
E a (0.69-0.8) (0.81-0.92)
Adjusted odds ratio (95% Cl) 0.8 0.89 (reference)
(0.74-0.86) (0.84-0.95)

ACSC = ambulatory care-sensitive condition; ED = emergency department; IQR = interquartile range; RAAS = renin-angiotensin-aldosterone system.

2 Adjusted by age, sex, household location, median household income quintile, cirrhosis, chronic heart failure, peripheral vascular disease, atrial fibrillation, asthma, chronic obstructive pul-
monary disease, cancer, diabetes, hypertension, and albuminuria severity.
b Adjusted by age, sex, household location, median household income quintile, cirrhosis, peripheral vascular disease, atrial fibrillation, asthma, chronic obstructive pulmonary disease, cancer,
diabetes, and albuminuria severity.
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limitation inherent to all observational study designs is the
inability to infer causation. Thus, our associations between
continuity and health utilization/process of care outcomes
should be interpreted with caution.

CONCLUSIONS

In summary, approximately 1 in 5 patients with CKD had
poor continuity of primary care, and the rate of all-cause and
potentially preventable acute care use significantly increased
with poor continuity of care. The present study suggests that
if the association between continuity and CKD acute care use
is causal, decreases in potentially preventable CKD-related
acute care encounters might be realized via health care mod-
els and policies that strengthen patient-physician relationships
and improve prescribing of guideline-recommended drugs for
patients with less advanced stages of CKD. Targeted inter-
ventions aimed at those with specific comorbidities (eg, heart
failure) or that enhance continuity of primary care might also
lead to decreased reliance on acute care use and to improved
care experiences and health outcomes for patients with CKD.
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