
eAppendix. Literature for Association Between COC and ASCS Hospitalization24-38   
Reference 
(Year) 

Nation Study 
design  

Sample Data Resources  
(year range of  
data collected) 

COC 
Measures/ 
Unit 

COC Mean 
(cutoff point) 

Design of 
Temporal  

Covariables Main Outcome 
(Hospitalization) 

Main Findings 
Summary 

Barker  
et al24 

(2017) 

UK CS 230,472 
patients aged 
62-82 years 

Clinical Practice 
Research Datalink in 
England  
(2011- 2013) 

UPC  
(≥2 visits)a 

/ Physician 

UPC, 0.61 
(low, 0-0.4; 
medium, 0.4-0.7; 
high, 0.7-1.0) 

COC and 
outcome 
measures in the 
same period 

Age, sex, socioeconomic 
deprivation score, number 
of contacts with a GP, 
number of active previous 
long-term health 
conditions, number of 
previous referrals to 
specialist care, and number 
of preexisting long-term 
conditions 

ACSC  Higher COC was 
associated with fewer 
ACSC hospitalizations. 

Bentler  
et al25 

(2014) 

US RC   1,219 
Medicare 
beneficiaries 

National Health and 
Health Services Use 
Questionnaire and 
Medicare fee-for-
service claims data  
(2002-2009) 

Patient-
reported/ 
claims-
based COCb 

/ Physician 

CPC, 0.46; UPC, 
0.5; MMCI, 0.59; 
COCI, 0.27; MCI, 
0.46  
(3 tertiles: lowest, 
middle, highest) 

COC before 
outcome 
measures 

Age, sex, race, marital 
status, education, 
supplemental insurance, 
population density, a 
median split of income, 
smoking status, health-
related quality of life, 
history of selected serious 
medical conditions, and 
comorbidity 

ACSC  Patient-reported COC 
was associated with 
fewer ACSC 
hospitalization. Claims-
based COC was not 
associated with reduced 
ACSC hospitalization. 

Cheng  
et al26 

(2010) 

Taiwan RC  30,830 patients 
separated into 
3 age groups 
(≤18, 19-64, 
and ≥65 years) 

NHIRD  
(2000-2006) 

COCI 
(≥3 visits)/ 
Physician 
/ Physician  

Aged ≤18 years: 
COCI, 0.31-0.36; 
Aged 19-64 years: 
COCI, 0.28-0.29; 
aged ≥65 years: 
COCI, 0.32-0.33: 
(3 equal tertiles: 
low, 0-0.16; 
medium, 0.17-0.33; 
high, 0.34-1.0) 

COC and 
outcome 
measures in the 
same period 

Age, sex, low-income 
status, the number of 
physician visits in the 
previous year, the 
likelihood of 
hospitalization, CCI, and 
time dummy variables 

ACSC  Better COC is 
associated with fewer 
ACSC hospitalizations. 

Cho  
et al27 

(2016) 

Korea RC 5,163 patients 
aged ≥ 20 
years with 
newly 
diagnosed type 
2 diabetes  

KNHI  
(2002-2010) 

COCI  
(≥4 visits) 
/ Institution 

COC mean was not 
shown  
(COCI categories: 
0.00-0.19, 0.20-
0.39, 0.40-0.59, 
0.60-0.79, 0.80-
0.99, 1) 

COC before 
outcome 
measures 

Age, sex, health insurance 
type, income-level quintile, 
residential area, body mass 
index, fasting blood 
glucose level, CCI score, 
number of hypoglycemic 
agents, diabetic 
complications, smoking 
status, frequency of alcohol 
use, physical activity per 
week, MPR, and primary 
type of medical institution 
visited 

Diabetes  Greater COC was 
associated with fewer 
preventable 
hospitalizations for 
diabetes. 



Cho et al28 

(2016) 
Korea RC 9,997 patients 

aged ≤12 
years with 
asthma 

KNHI  
(2009-2013) 

UPC 
(≥4 visits)\/ 
Institution 
/ Institution  

UPC, 0.82-0.86 
(mean is a cutoff 
point) 

COC and 
outcome 
measures in the 
same period 

Age, sex, insurance type, 
CCI, type of main visiting 
medical institution, total 
ambulatory care visits, use 
of inhaled corticosteroid, 
and presence of respiratory 
distress 

Asthma  Lower COC had a 
higher risk of admission 
for asthma. 

Enlow  
et al38 

(2017) 

US RC 17,773 infants 
birth through 3 
years 

30 clinics in the 
Children’s Hospital of 
Philadelphia’s greater 
Philadelphia primary 
care network  
(2007-2008) 

UPC  
(≥2 visits) 
/ Physician 

UPC, 0.29-0.66  
( Cutoff point was 
not shown ) 

COC before 
outcome 
measures 

Gestational age, sex, 
race/ethnicity, high school 
graduation rate, percentage 
below poverty, median 
income, insurance, clinic 
site, and number of sick 
visits in first year of life 

Pediatric ACSC  Lower COC was 
associated with more 
pediatric ACSC 
hospitalizations. 

Kao et al29 

(2016) 
Taiwan RC 3,356 patients 

aged ≥65 years 
with asthma 

NHIRD  
(2004-2013) 

COCI  
(≥4 visits) 
/ Physician 

COCI, 0.73  
(3 groups by 1st 
and 3rd quartile: 
low, <0.5; medium, 
0.5-0.99; high, 1) 

COC before 
outcome 
measures 

Age, sex, insurance 
premium, COPD, 
pulmonary-related diseases, 
diabetes, CCI, and number 
of asthma-related ED visits 

Asthma 
 

Low COC had a higher 
risk of avoidable 
hospitalization for 
asthma. 

Lin et al30 

(2017) 
Taiwan RC 2,199 patients 

aged ≥40 years 
with newly 
diagnosed 
COPD  

NHIRD  
(2005-2009) 

COCI 
(≥3 visits) 
/ Physician 

COC mean was not 
shown  
(3 equal tertiles: 
low, <0.5; medium, 
0.5-0.99; high, 1) 

COC before 
outcome 
measures 

Age, sex, low-income 
status, number of COPD-
related ED visits, and CCI 

COPD 
 

Long-term high COCI 
had a lower risk of 
avoidable 
hospitalizations for 
COPD. 

Lin et al31 

(2015) 
Taiwan RC 3,015 patients 

aged ≥40 years 
with newly 
diagnosed 
COPD  

NHIRD  
(2005-2009) 

COCI  
(≥3 visits) 
/ Physician 

COCI, 0.65  
(3 equal tertiles: 
low, <0.44; 
medium, 0.45-0.99; 
high, 1)] 

COC before 
outcome 
measures 

Age, sex, low-income 
status, number of COPD-
related ED visits, and CCI 

COPD  
 

Higher COC had a 
lower likelihood of 
avoidable 
hospitalization for 
COPD. 

Lin et al32 

(2010) 
Taiwan RC 6,476 patients 

with newly 
diagnosed 
diabetes (mean 
age, 58.8 
years) 

NHIRD  
(1997-2002) 

UPC  
(≥4 visits) 
/ Physician  

UPC, 0.61 
(low, <0.47; 
medium, 0.48-0.74; 
high, 0.75-1)  

COC before 
outcome 
measures 

Age, sex, number of 
complications or 
comorbidities, total number 
of visits for diabetes 
treatment, and type of 
practice setting 

Diabetes 
 

Higher COC was 
associated with lower 
risk of hospitalization 
for diabetes.  

Nam  
et al33 

(2016) 

Korea RC 34,607 patients 
aged ≥20 years 
with 
hypertension 

KNHI  
(2011-2013) 

COCI  
(≥4 visits) 
/ Institution 

COCI, 0.75 
(low, <0.75; high, 
0.75-1) 

COC before 
outcome 
measures 

Age, sex, insurance type, 
CCI, number of 
antihypertensive agents, 
primary visit medical 
institution, and MPR 

Hypertension 
 

Higher COC was 
associated with a 
decreased risk of 
hospital admission for 
hypertension. 

Nyweide et 
al34 

(2013) 

US RC 3,276,635 
Medicare 
beneficiaries 

Medicare fee-for-
service claims data 
(2007-2010) 

COCI and 
UPC  
(≥4 visits) 
/ Physician 

COCI, 0.306-0.358 
UPC, 0.471-0.578 
(continuous; no 
cutoff points) 

COC before 
outcome 
measures 

Age, sex, race, Medicaid 
dual-eligible status, 
residential zip code, HCC 
score, total visits, and total 
preventable hospitalizations 

ACSC  Higher COC was 
associated with a lower 
rate of ACSC 
hospitalizations. 

Romaire et 
al35 

(2014) 

US CS 613,471 
Medicare 
beneficiaries 

Medicare fee-for-
service claims data 
(2007-2009) 

COCI and 
UPC  
(≥3 visits) 
/ Physician 

COCI, 0.473; 
(COCI by tertiles: 
low, 0-0.286; 
medium, 0.287-

COC before 
outcome 
measures 

Age, sex, race, enrollment 
in Medicaid, original 
reason for Medicare 
eligibility, CCI, HCC risk 

ACSC  Higher COC was 
associated with fewer 
ACSC hospitalizations. 



 

ACSC indicates ambulatory care–sensitive condition; CCI, Charlson Comorbidity Index; COC, continuity of care; COCI, Bice-Boxerman 

COC Index; COPD, chronic obstructive pulmonary disease; CS, cross-sectional; ED, emergency department; GP, general practitioner; HCC, 

hierarchical condition categories; KNHI, Korean National Health Insurance; MCI, Modified Continuity Index; MMCI, Modified Modified 

Continuity Index; MPR, medication possession ratio; NHIRD, National Health Insurance Research Database; PCP, primary care provider; 

RC, retrospective cohort; SECON, sequential continuity index; UPC, Usual Provider of Care Index. 

aSensitivity analysis: COCI (≥3 visits).   

bPatient-reported affective continuity. Claims-based: Herfindahl index, current provider of care, MMCI, Ejlertsson’s K Index, and MCI.  

 
 

0.533; high, 0.534-
1.0)  
UPC, 0.550; (UPC 
by tertiles: low, 0-
0.417; medium, 
0.418-0.615; high, 
0.616-1.0) 
 

score, residence in an urban 
area, state of residence, 
PCPs/100,000 residents, 
specialists/100,000 
residents, per capita income 
in county of residence, 
percent of residents aged 
≥25 years with a high 
school diploma, and death 
during the follow-up period 

Tom  
et al37 

(2010) 

US RC 36,944 
children aged 
≤3.5 years 

Hawaii’s largest single 
health insurer  
(1999-2006) 

COCI  
(≥4 visits) 
/ Physician  

COC mean was not 
shown 
(COCI categories, 
0-0.25, 0.26-0.50, 
0.51-0.74, 0.75-
1.00) 

COC before 
outcome 
measures 

Age, sex, regularly 
scheduled well-child care 
visit adherence, 
geographical location, and 
chronic disease 

Pediatric ACSC ACSC hospitalizations 
increased as COCI 
decreased in all children 
(healthy and ≥1 
chronic disease). 

Vogt  
et al36 

(2016) 

German
y 

RC 382,118 
patients aged 
≥35 years with 
heart failure 

Germany’s biggest 
statutory health 
insurance company 
(Allgemeine 
Ortskrankenkassen)  
(2009 – 2011) 

COCI, 
UPC, and 
SECON (≥3 
visits) 
/ Physician 

COCI, 0.77; UPC, 
0.86; SECON, 0.78 
(continuous; no 
cutoff points) 

COC before 
outcome 
measures 

Age; sex; number of 
ambulatory care visits to 
GPs, internists, and 
cardiologists; number of 
prescribed medications 
with different active agents; 
previous heart failure 
admission and length of 
hospital stay; and CCI 

Heart failure  High continuity of 
specialist and generalist 
ambulatory care was 
significantly associated 
with a reduced 
likelihood of 
hospitalization. 


