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BACKGROUND: The teach-back method, also known as
the “show-me”method, has been endorsed bymanymed-
ical and health care societies. However, limited investiga-
tion has been conducted regarding its association with
patient outcomes.
OBJECTIVES: To examine the association between pa-
tient teach-back experience and the risk of hospitaliza-
tions and length of hospital stay among patients with
ambulatory care sensitive conditions (ACSCs).
DESIGN: A matched cohort study.
SETTING: Data from the 2011–2015 Longitudinal Medi-
cal Expenditure Panel Survey (panels 16–19).
PARTICIPANTS: Three thousand nine hundred ninety-
four US adults aged ≥ 18 years with any of 5 ACSCs
(hypertension, type 2 diabetes, heart disease, asthma,
and chronic obstructive pulmonary disease [COPD]).
MEASUREMENTS: Hospital admissions (all-cause or
ACSC-related) and the length of stay of the first admission
were examined by teach-back during interaction with a
health provider.
RESULTS: Patients with teach-back experience were less
likely to experience hospitalization for an ACSC-related
condition (relative risk, 0.85; 95% CI, 0.71 to 0.99) and
had a lower risk for a condition-related readmission (haz-
ard ratio, 0.77; 95% CI, 0.60 to 0.99), compared with
those without teach-back experience. The median length
of hospital stay did not differ between patients with teach-
back experience and thosewithout teach-back experience
(median3 days [IQR1 to 8 days] andmedian3 days [IQR0
to 8 days], respectively; P = 0.84). Subgroup analysis

showed that the association of reported teach-back expe-
rience on the outcomes was relatively stable among those
with hypertension, diabetes, and heart disease, but was
not among those with asthma or COPD.
LIMITATION: Teach-back exposure relied on patient self-
reported information.
CONCLUSIONS:Our findings suggest that patient teach-
back method is associated with reduced risk of hospital-
ization for those with ACSCs, especially among patients
with cardiovascular diseases and type 2 diabetes. En-
couraging providers to utilize the teach-back method at
every visit has the potential to further reduce hospital-
izations for individuals with ACSCs.
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INTRODUCTION

Unnecessary hospitalizations and readmissions drive spending
growth and reportedly constitute one-third of the nation’s total
health care expenditures in the USA.1,2 Approximately 15% of
total hospital admissions in the USA are for ambulatory care
sensitive conditions (ACSCs).3 ACSCs refer to conditions for
which hospitalizations could be prevented or reduced through
appropriate management in primary care.4,5 Empirical studies
have demonstrated that timely and effective care delivery
could help to reduce the risks of the unnecessary hospitaliza-
tion for ACSCs.5–7 However, interventions that are employed
among patients with ACSCs to improve health outcomes have
had limited success in clinical settings.
A technique to improve patient health literacy known as the

“teach-back” has been promoted by national agencies with the
goal of improving health outcomes.8–10 The teach-back meth-
od is intended to enhance and assess patient engagement and
knowledge during a clinical encounter, by creating an interac-
tive communication loop between provider and patient.11 In
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this method, health care providers ask patients to describe (or
repeat back) in their own words what they need to know or do
pertaining to their health conditions, creating an immediate
opportunity for providers to assess patient understanding and
intervene with education.8,12 This approach facilitates patient-
centered communication13 and helps providers to close the
“loop” by assessing patients’ comprehension and recall, there-
by, promoting adherence.11

This interactive communication approach is also linked
with healthier outcomes including better self-management
skills among patients with chronic conditions.14 Preliminary
studies report that patient teach-back can reduce hospital read-
missions by 4–12% for those at high risk of acute condi-
tions.15–17 However, these studies were performed using data
from local clinical settings and have limited generalizability.
Moreover, no published study has examined the association
between teach-back and hospital admission for ACSCs using
nationally representative data.We sought to address these gaps
via an analysis of the Longitudinal Medical Expenditure Panel
Survey with the following objectives: (1) describe the preva-
lence and demographic correlates of teach-back experience in
US adults with ACSCs and (2) assess whether patient-reported
teach-back is associated with a reduced risk of hospitalization.

METHODS

Study Design and Data

We conducted a retrospective matched cohort study using data
from the 2011–2015 Longitudinal Medical Expenditure Panel
Survey (MEPS). The MEPS is a well-established source of
national data on access to health services, health care utiliza-
tion, and health care expenditures.18 Medical conditions of
MEPS respondents are collected in a narrative form and then
coded by trained coders using the International Classification
of Diseases, 9th Revision, Clinical Modification (ICD-9-CM)
codes. The Clinical Classification Category (CCC)
codes—clinically meaningful combinations of ICD-9-CM
codes classified into 274mutually exclusive categories created
by AHRQ—are also provided in the MEPS data.19 We used
5 years of overlapping MEPS Longitudinal Survey data
(2011–2015; panels 16–19). For each panel, we merged data
fromMedical Conditions19 and Hospital Inpatient Stay Files20

using a unique person identifier. This study used deidentified
and publicly available data and was deemed exempt from
review by the University of Florida institutional review board.

Study Cohort: Ambulatory Care Sensitive
Conditions

Our initial analytic sample included 24,296 US adults aged
18 years or older with any of the following 5 ACSCs: (1)
hypertension, (2) type 2 diabetes, (3) heart disease, (4) asthma,
and (5) chronic obstructive pulmonary disease (COPD).21 We
used a two-step approach to identify participants with ACSCs.

First, we identified these ACSCs using patient self-reported
data on medical conditions. Participants who responded “Yes”
to one or more of the following question “Have you ever been
told by a doctor or other health professional that you had the
health condition?” for hypertension, type 2 diabetes, heart
disease (coronary heart disease, angina, myocardial infarction,
and other unspecified heart disease), asthma, or COPD (em-
physema and chronic bronchitis) were identified. Next, we
validated ACSC among these participants using specific
ICD-9-CM or CCC. A full list of these codes appears in
Online Appendix Table 1. Having identified individuals with
ACSCs, we further excluded patients if (1) they reported never
receiving instructions about a specific illness or health condi-
tion (n = 2087) because receiving instruction from a health
care provider is a prerequisite to having teach-back experi-
ence, (2) the patient was a pregnant female at the time of
survey (n = 2273) due to the likelihood of hospital admission
for delivery, (3) the patient was diagnosed with any cancer
(n = 2185), because they may have unusual patterns of health
services use due to severe conditions, or (4) the health services
utilization data were missing (n = 3641).

Main Exposure: Patient-Reported Teach-Back
Experience

After identifying the initial ACSC cohort, we determined their
exposure to teach-back. For this purpose, we used a question
from the Consumer Assessment of Healthcare Providers and
Systems (CAHPS®), which measures the patient’s perceived
quality of health care services received in the last 12 months.22

Teach-back experience was assessed and categorized according
to patients’ response to the CAHPS® question asking, “How
often doctors or other health providers asked you to describe
how you are going to follow their instructions?” Individuals
were defined as having the teach-back experience if they
responded that they “always” received a teach-back. The ques-
tion is administered once and it represents a summative assess-
ment of all visits in the past 12 months. This definition of teach-
back exposure is similar to that recommended by the AHRQ
and used in previous studies to track teach-back 8,23. ACSC
patients who responded to the question otherwise were consid-
ered not exposed, making the conservative assumption that a
patient derived no benefit from the teach-back experience if
they were not exposed to the teach-back technique. After
identifying patients with teach-back experience, our total cohort
included 14,110 patients with ACSCs.

Outcomes: Hospital Admission

Our primary outcome of interest was hospital admission dur-
ing year 2 of follow-up (panel rounds 3–5). We identified and
classified hospital admissions into two types: (1) “all-cause”
which included hospital admission for any reason and (2)
“ACSC-related” which included hospital admission with pri-
mary cause of visit listed as an ACSC condition. Secondary
outcomes included (1) a second admission within 12 months
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of discharge of the first hospital admission and (2) length of
stay (i.e., time from hospitalization until discharge) to assess
the severity of exacerbation. Given the acuity of ACSCs3–5

and more than 95% of those hospitalized were discharged
within 30 days, we censored those having more than 30 days
of inpatient stay.

Individual Characteristics

Demographic and health characteristics that may affect health
services utilization and confound the relationship between
teach-back experience and hospital admission were included
as covariates.24,25 These included age, sex, race/ethnicity,
education, family income level, employment, marital status,
census region, health insurance type, having a usual source of
care, general health status, the SF-12 Physical and Mental
Summary scores, current smoking status, and obesity (defined
as a body mass index greater than 29.9 kg/m2).

Matching

Each patient with an ACSC and with teach-back experience
was statistically matched with a similar patient who did not
have the teach-back experience. Participant matching was
performed using the nearest-neighbor propensity score match-
ing technique to match teach-back individuals to control indi-
viduals.26 Propensity scores were computed using baseline
individual characteristics listed above and the panel numbers.
The variables in the propensity score model were selected
using a stepwise procedure to predict the probability of having
the teach-back experience.

Statistical Analysis

Baseline cohort characteristics were described using propor-
tions and means as appropriate. We tested for statistically
significant differences in demographics and health status by
teach-back experience using a chi-square or Fisher’s exact test
for categorical variables and t tests for continuous variables.
We used Poisson regression models to test whether teach-back
experience was associated with hospital admission (for all-
cause as well as ACSC-related condition). The association
between teach-back experience and duration of the first hos-
pital admission was estimated using Kaplan-Meier survival
curves, and the statistical significance of differences by teach-
back experience was determined using the log rank test.27 The
association between teach-back experience and risk of second
admission within 12 months of initial hospital discharge was
estimated using Cox proportional hazards models.
We also tested the sensitivity of results to the operational

definition of teach-back experience. First, patients were de-
fined as being exposed to the teach-back experience if they
reported “usually” and “sometimes” having a teach-back
(rather than just “always”, as in the primary analyses). Sensi-
tivity analysis was also conducted to evaluate the effect of
English proficiency and for this purpose we excluded those

who were not born in the USA and having difficulties in
communication using English. We also performed subgroup
analyses to examine the differences in the outcome measures
by the five specific ACSCs and combination of more than one
ACSC; individuals were matched according to the specified
ACSCs separately. We used an alpha level of 0.05. The PROC
SURVEY in SAS® (9.4, SAS Institute) and Complex Survey
procedures in SPSS (24, IBM)were used for analyses account-
ing for the MEPS sampling weights and the complex survey
design.

RESULTS

Patterns of Teach-Back Experience Among
ACSC Patients

In the sample of 14,110 ACSC patients (pooled weighted N =
76,664,359), 26.7% (95% CI, 25.4–27.7%; 19.8 million)
reported having a teach-back experience at each care visit.
Nearly one-third (30.8%, 95% CI, 29.5–32.0%; 22.9 million)
reported never having a teach-back experience during interac-
tion with their health care providers.
The prevalence of patient-reported teach-back experience

by demographic and health-related characteristics is summa-
rized in Table 1. ACSC patients who reported having a teach-
back experience at each visit statistically significantly differed
from those who did not report a teach-back experience. We
observed differences in sex, race/ethnicity, educational attain-
ment, and type of health insurance.

Primary and Secondary Outcomes

A total of 3994 ACSC patients with self-reported teach-back
experience were successfully matched to patients without
teach-back experience. Matching reduced standardized differ-
ences in all baseline characteristics below the absolute value of
10% (Online Appendix Figure). Statistically significant differ-
ences in observed patient demographics and health character-
istics before matching were no longer statistically significant
after matching (Table 2). In the sample of patients with teach-
back experience matched to patients without teach-back expe-
rience, there were 511 hospital admissions among patients
with teach-back experience (12.8%; 95% CI, 11.8–14.0%),
compared with 483 hospital admissions among patients not
reporting teach-back experience (12.2%; 95% CI, 11.1–
13.2%) (Fig. 1).
We initially estimated multivariate regression models and

found no statistically significant difference in the likelihood of
hospital admission or risk of second admission (P = 0.28 to
0.79; Online Appendix Table 2). After matching, patients with
teach-back experience were less likely to experience hospital-
ization for ACSC-related condition (relative risk, 0.85; 95%
CI, 0.71 to 0.99; Fig. 1) in year 2 and had a lower risk for
ACSC-related second admission (hazard ratio, 0.77; 95% CI,
0.60 to 0.99; Fig. 2) within 12 months of the first
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Table 1 National Patterns in Teach-Back Experience by Demographic and Health-Related Characteristics of ACSC Patients, MEPS 2011–2015

Characteristics Teach-back/total*, unweighted Teach-back/totala, weighted Prevalence % (95% CI)† P value

Age group (years) 0.16
18–34 469/1680 2,069,158/8,446,339 24.5 (21.6–27.4)
35–44 476/1721 1,973,279/8,402,815 23.5 (20.9–26.1)
45–54 907/2903 4,149,342/14,928,010 27.8 (25.8–29.8)
55–64 993/3381 4,777,220/18,401,672 26.0 (24.0–27.9)
65–74 759/2553 3,773,172/14,653,576 25.7 (23.4–28.1)
75+ 559/1872 3,065,563/11,831,947 25.9 (23.3–28.5)

Sex < .001
Male 1805/5965 9,443,342/34,460,428 27.4 (25.8–29.0)
Female 2358/8145 10,364,391/42,203,931 24.6 (23.3–25.8)

Race/ethnicity < .001
Non-Hispanic White 1678/7233 12,945,134/56,617,713 22.9 (21.6–24.2)
Non-Hispanic Black 1173/3076 3,078,090/8,311,346 37.0 (34.7–39.4)
Hispanic 967/2660 2,520,969/7,172,852 35.1 (32.6–37.7)
Non-Hispanic Asian 244/784 785,226/2,655,026 29.6 (25.2–34.0)
Other/multiple group 95/337 454,456/1,825,044 24.9 (18.9–30.9)

Education < .001
Less than high school 1048/2641 3,285,579/9,152,502 35.9 (33.2–38.5)
High school/GED 1248/4049 5,959,342/21,025,358 28.3 (26.4–30.3)
Some college 1105/3995 5,668,660/23,160,109 24.5 (22.8–26.2)
4-year college or higher 762/3425 4,894,152/23,326,390 21.0 (19.3–22.6)

Family income < .001
Poor 1130/3392 3,834,831/13,045,232 29.4 (27.2–31.5)
Low income 739/2162 2,835,991/9,698,936 29.2 (26.5–32.0)
Middle income 1168/4023 5,639,736/21,905,460 25.7 (23.9–27.6)
High income 1126/4533 7,497,176/32,014,731 23.4 (21.7–25.1)

Marital status 0.03
Not married 2065/6535 8,524,767/31,605,423 27.0 (25.7–28.3)
Married 2098/7575 11,282,966/45,058,936 25.0 (23.6–26.5)

Employment 0.21
Not employed 2111/6807 9,288,217/34,999,491 26.5 (25.0–28.1)
Employed 2052/7303 10,519,516/41,664,868 25.2 (23.8–26.7)

Census region 0.84
Northeast 711/2366 3,618,853/14,014,888 25.8 (22.7–28.9)
Midwest 809/2889 4,566,881/17,702,912 25.8 (23.7–27.9)
South 1636/5432 7,359,999/29,003,477 25.4 (23.7–27.0)
West 1007/3423 4,262,000/15,943,083 26.7 (24.4–29.1)

Health insurance < .001
Private 2235/8395 12,675,117/52,250,159 24.3 (23.0–25.5)
Public 1567/4562 5,931,438/19,793,824 30.0 (27.9–32.0)
Uninsured 361/1153 1,201,179/4,620,376 26.0 (22.7–29.3)

Having usual source of care provider 0.34
No 345/1248 1,473,368/6,057,910 24.3 (20.9–27.7)
Yes 3775/12,708 18,167,606/69,892,325 26.0 (24.9–27.1)

General health status 0.78
Fair to poor 1253/4101 4,647,346/18,133,117 25.6 (23.9–27.3)
Excellent to good 2909/9999 15,156,413/58,483,793 25.9 (24.6–27.2)

Smoking 0.25
No 3386/11,648 16,445,488/64,249,233 25.6 (24.4–26.8)
Yes 698/2242 3,088,467/11,451,180 27.0 (24.9–29.1)

Obesity < .001
No 2375/8341 11,593,887/46,887,361 24.7 (23.4–26.0)
Yes 1788/5769 8,213,846/29,776,998 27.6 (25.9–29.3)

High blood pressure < .001
No 1232/4737 6,387,541/27,641,918 23.1 (21.5–24.7)
Yes 2930/9370 13,418,381/49,001,532 27.4 (26.0–28.8)

Diabetes < .001
No 3005/10,622 15,214,812/60,525,788 25.1 (23.9–26.4)
Yes 1158/3486 5,492,921/16,130,741 28.5 (26.5–30.4)

Heart disease 0.08
No 3064/10,252 14,264,819/54,012,404 26.4 (25.1–27.7)
Yes 1099/3858 55,542,914/22,651,955 24.5 (22.6–26.3)

Asthma 0.16
No 3337/11,318 16,208,111/61,953,245 26.2 (25.0–27.4)
Yes 825/2790 3,590,869/14,699,507 24.4 (22.2–26.7)

COPD 0.88
No 3825/12,984 18,216,705/70,452,239 25.9 (24.7–27.0)
Yes 338/1125 1,591,028/6,209,266 25.6 (22.6–28.6)

GED, general educational development; COPD, chronic obstructive pulmonary disease
*Teach-back includes patients with ambulatory care sensitive conditions (ACSCs) with teach-back experience; total includes total number of ACSC
patients with the demographic or health-related characteristics
†Percentages represent US population estimates accounting for MEPS sampling weights and the complex survey design
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Table 2 Demographic and Health-Related Characteristics of Teach-Back Cohort Before and After Matching

Prior to matching After matching

Total Teach-back Control P value Teach-back Control P value

Characteristics Sample no. 14,110 4163 9947 3994 3994

Age group (years), no. (%) 0.10 0.48
18–34 1680 (11.9) 469 (11.3) 1211 (12.2) 458 (11.5) 453 (11.3)
35–44 1721 (12.2) 476 (11.4) 1245 (12.5) 463 (11.6) 460 (11.5)
45–54 2903 (20.6) 907 (21.8) 1996 (20.1) 867 (21.7) 865 (21.7)
55–64 3381 (24.0) 993 (23.9) 2388 (24.0) 955 (23.9) 977 (24.5)
65–74 2553 (18.1) 759 (18.2) 1794 (18.0) 719 (18.0) 721 (18.1)
75+ 1872 (13.3) 559 (13.4) 1313 (13.2) 532 (13.3) 518 (13.0)

Sex, no. (%) 0.09 0.85
Male 5965 (42.3) 1805 (43.4) 4160 (41.8) 1730 (43.3) 1664 (41.7)
Female 8145 (57.7) 2358 (56.6) 5787 (58.2) 2264 (56.7) 2330 (58.3)

Race/ethnicity, no. (%) < .001 0.89
Non-Hispanic White 7233 (51.3) 1678 (40.4) 5555 (55.9) 1643 (41.1) 1622 (40.6)
Non-Hispanic Black 3076 (21.8) 1173 (28.2) 1903 (19.2) 1090 (27.3) 1110 (27.8)
Hispanic 2660 (18.9) 967 (23.3) 1693 (17.0) 931 (23.3) 921 (23.1)
Non-Hispanic Asian 784 (5.6) 244 (5.9) 540 (5.4) 238 (6.0) 237 (5.9)
Other/multiple group 337 (2.4) 95 (2.3) 242 (2.4) 92 (2.3) 104 (2.6)

Education, no. (%) < .001 0.80
Less than high school 2641 (18.7) 1048 (25.2) 1593 (16.0) 984 (24.6) 989 (24.8)
High school/GED 4049 (28.7) 1248 (30.0) 2801 (28.2) 1187 (29.7) 1155 (28.9)
Some college 3995 (28.3) 1105 (26.5) 2890 (29.1) 1075 (26.9) 1100 (27.5)
Bachelor’s or beyond 3425 (24.3) 762 (18.3) 2663 (26.8) 748 (18.7) 750 (18.8)

Family income, no. (%) < .001 0.66
Poor 3392 (24.0) 1130 (27.1) 2262 (22.7) 1070 (26.8) 1076 (26.9)
Low income 2162 (15.3) 739 (17.8) 1423 (14.3) 697 (17.5) 696 (17.4)
Middle income 4023 (28.5) 1168 (28.1) 2855 (28.7) 1121 (28.1) 1118 (28.0)
High income 4533 (32.1) 1126 (27.0) 3407 (34.3) 1106 (27.7) 1104 (27.6)

Marital status, no. (%) < .001 0.96
Not married 6535 (46.3) 2065 (49.6) 4470 (44.9) 1967 (49.2) 1965 (49.2)
Married 7575 (53.7) 2098 (50.4) 5477 (55.1) 2027 (50.8) 2029 (50.8)

Employment, no. (%) < .001 0.64
Not employed 6807 (48.2) 2111 (50.7) 4696 (47.2) 2004 (50.2) 1959 (49.0)
Employed 7303 (51.8) 2052 (49.3) 5251 (52.8) 1990 (49.8) 2035 (51.0)

Census region, no. (%) 0.22 0.35
Northeast 2366 (16.8) 711 (17.1) 1655 (16.6) 679 (17.0) 681 (17.1)
Midwest 2889 (20.5) 809 (19.4) 2080 (20.9) 783 (19.6) 745 (18.7)
South 5432 (38.5) 1636 (39.3) 3796 (38.2) 1557 (39.0) 1630 (40.8)
West 3423 (24.3) 1007 (24.2) 2416 (24.3) 975 (24.4) 938 (23.5)

Health insurance, no. (%) < .001 0.88
Private 8395 (59.5) 2235 (53.7) 6160 (61.9) 2171 (54.4) 2161 (54.1)
Public 4562 (32.3) 1567 (37.6) 2995 (30.1) 1477 (37.0) 1496 (37.5)
Uninsured 1153 (8.2) 361 (8.7) 792 (8.0) 346 (8.7) 337 (8.4)

Having usual source of care provider, no. (%) 0.13 0.60
No 1248 (8.9) 345 (8.4) 903 (9.2) 337 (8.4) 350 (8.8)
Yes 12,708 (91.1) 3775 (91.6) 8933 (90.8) 3657 (91.6) 3644 (91.2)

General health status, no. (%) 0.08 0.87
Fair to poor 4101 (29.1) 1253 (30.1) 2848 (28.7) 1187 (29.7) 1193 (29.9)
Excellent to good 9999 (70.9) 2909 (69.9) 7090 (71.3) 2806 (70.3) 2797 (70.1)

Health score (SF-12), mean (SD)
Physical component 43.3 (12.2) 43.4 (12.2) 43.2 (12.2) 0.34 43.4 (12.3) 43.3 (12.0) 0.69
Mental component 49.1 (11.0) 50.5 (11.0) 48.5 (10.9) < .001 50.4 (11.1) 50.3 (10.0) 0.76

Smoking, no. (%) 0.05 0.79
No 11,648 (83.9) 3386 (82.9) 8262 (84.3) 3314 (83.0) 3305 (82.7)
Yes 2242 (16.1) 698 (17.1) 1544 (15.7) 680 (17.0) 689 (17.3)

Obesity, no. (%) < .001 0.93
No 8341 (59.1) 2375 (57.1) 5966 (60.0) 2273 (56.9) 2277 (57.0)
Yes 5769 (40.9) 1788 (42.9) 3981 (40.0) 1721 (43.1) 1717 (43.0)

High blood pressure, no. (%) < .001 0.82
No 4737 (33.6) 1232 (29.6) 3505 (35.2) 1192 (29.8) 1171 (29.3)
Yes 9370 (66.4) 2930 (70.4) 6440 (64.8) 2802 (70.2) 2823 (70.7)

Diabetes, no. (%) < .001 0.82
No 10,622 (75.3) 3005 (72.2) 7617 (76.6) 2888 (72.3) 2897 (72.5)
Yes 3486 (24.7) 1158 (27.8) 2328 (23.4) 1106 (27.7) 1097 (27.5)

Heart disease, no. (%) 0.10 0.78
No 10,252 (72.7) 3064 (73.6) 7188 (72.3) 2941 (73.6) 2952 (73.9)
Yes 3858 (27.3) 1099 (26.4) 2759 (27.7) 1053 (26.4) 1042 (26.1)

Asthma, no. (%) 0.93 0.85
No 11,318 (80.2) 3337 (80.2) 7981 (80.2) 3203 (80.2) 3210 (80.4)
Yes 2790 (20.0) 825 (19.8) 1965 (19.8) 791 (19.8) 784 (19.6)

COPD, no. (%) 0.68 0.90
No 12,984 (92.0) 3825 (91.9) 9159 (92.1) 3673 (92.0) 3699 (92.6)
Yes 1125 (8.0) 338 (8.1) 787 (7.9) 321 (8.0) 295 (7.4)

GED, general educational development; SF-12, the 12-Item Short Form Health Survey; SD, standard deviation; COPD, chronic obstructive pulmonary disease
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hospitalization. We did not observe a statistically significant
difference in risk of all-cause hospitalization by teach-back
experience (P = 0.34 for the initial admission and P = 0.81 for
the second).
The median length of hospital stay did not statistically

differ between patients reporting teach-back experience and
those not reporting the experience (median 3 days, inter-
quartile range [IQR; 1 to 8 days] and median 3 days,
[IQR, 0 to 8 days], respectively; P = 0.84). Survival curves
of hospital inpatient stay also suggested that teach-back
experience was not associated with the length of stay for
either all-cause or ACSC-related admission (P = 0.61 to
0.82) (Fig. 3).

Sensitivity Analyses

We performed a sensitivity analysis on the primary outcomes
by varying the definition of patient-reported teach-back expo-
sure. We found no significant effect modification when in-
cluding those answered “usually” or “sometimes” to the teach-
back group. Differences in the risk for hospitalization for all-
cause remained statistically insignificant and the effect esti-
mates for ACSC-related admission remained relatively con-
sistent with those of the main analysis, except for second
hospitalization (when including those with “sometimes”, P =
0.17; Online Appendix Table 3). Exclusion of those not born
in the USA and having difficulties in English communication
had minimal effect on the outcomes. The results of sensitivity

Figure 1 Risk and proportion of ACSC patients having hospitalization. Parentheses indicate 95% confidence interval.

Figure 2 Risk and proportion of ACSC patients having a second hospitalization within 12 months. Parentheses indicate 95% confidence
interval.
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analysis based on English language proficiency are presented
in Online Appendix Table 4.

Subgroup of ACSCs

In the subgroup analyses, we stratified outcomes by specific
ACSC conditions and different combinations of ACSCs. Our
findings varied by conditions, indicating that the association of
the teach-back experience with the risk of hospitalization differs
by type of ACSC. The association between teach-back and
hospitalization among those with hypertension, diabetes, or
heart disease was significant, but the effect estimates were not
statistically significant among those with asthma or COPD
(Online Appendix Table 5). Having diabetes and heart disease
concurrently was found to be larger in magnitude of the effect
than other combination of ACSCs (Online Appendix Table 6).

DISCUSSION

Our primary finding is that there is a significant association
between reporting teach-back experience and hospital admis-
sion for ACSC-related conditions. Specifically, we found that
patients with teach-back experience had 15% lower risk of
being admitted (23% lower for repeated hospitalization) than
those without. Although we expected that patient teach-back
experience might be associated with decrease in length of
inpatient stay as secondary outcome, no significant difference
was observed between the teach-back and control groups. Our
subgroup analysis also demonstrated that teach-back de-
creased risks of hospitalization among patients with hyperten-
sion (12% lower), type 2 diabetes (23% lower), and heart
disease (36% lower risk of having a second admission), albeit
no significant reduction among those with asthma and COPD.
Taken together, our study suggests that this relatively simple
“asking to explain back to me” technique is associated with
reduced hospitalization for those with ACSCs, especially for
those with cardiovascular disease and type 2 diabetes.
Our findings are consistent with previous studies examining

the effect of teach-back on patient outcomes.12,15–17 In a
cohort of patients hospitalized with heart failure (HF) (n =
469), Peter et al.15 found that patients who received an inten-
sive teach-back strategy (3-day patient education during their
stay) completed tests of knowledge of the disease and basic
self-management skills after discharge effectively (90–94%
correct responses) and had 12% lower readmission rates com-
pared with those who did not receive teach-back.White et al.17

reported that integration of the teach-back method into prac-
tice improved the retention of health knowledge among elder-
ly HF patients (aged ≥ 65 years). Similar to our findings, 30-
day readmission rates for all-cause were not statistically dif-
ferent among those who received teach-back compared with
those who did not (due to prevalent other chronic conditions
among the elderly). However, the researchers found that there
was relatively small number of the HF-specific readmissions
(12.4% of total number of readmission) among patients an-
swering teach-back questions correctly.17 It is possible that
having teach-back experience may have improved the com-
prehension of diagnosed conditions, increased adherence to
prescribed treatment/medication plans, and/or improved self-
management care skills among ACSC patients evaluated in
our study.8,12,28 This may result in better hospitalization out-
comes among those with the experience.23,28 The teach-back
method has the potential to improve provider-patient relation-
ships by requiring providers to use patient-centered commu-
nication skills (e.g., paraphrasing, asking open-ended ques-
tions) that not only enhance patient knowledge/
comprehension but facilitates trust between patient and pro-
vider.29–31 We also found that ACSC patients of racial/ethnic
minorities or low socioeconomic status are more likely to
report teach-back when receiving care. Collectively, the
teach-back appears to be a viable intervention for those likely
having low health literacy or limited English use from the

Figure 3 Kaplan-Meier curves for length of hospital stay: due to any
cause (a) and ACSCs (b), stratified by teach-back exposure.



standpoint of reducing health disparities gap, consistent with
previous literature.23,32

Our subgroup analysis showed no association of the patient-
reported teach-back experience with the hospitalization risk
among those with asthma and COPD. A possible explanation
for these findings is that patients with respiratory conditions
may require rigorous patient education and “show-me” ap-
proach (for instance, demonstrating how to use an inhaler) to
confirm patients’ ability to follow/perform given specific in-
struction,8 rather than simply asking to describe what to do. It
has been estimated that a majority (up to 75%) of patients with
asthma or COPD are not able to perform an inhalation tech-
nique correctly,33,34 due to inadequate understanding of instruc-
tions,35 complexity of use,34,35 and divergent techniques for
different inhaler devices.35,36 Another possible explanation is
that patients with COPD are at increased risk of developing
heart disease37,38 and more than 50% of COPD patients hospi-
talized have coexisting cardiac diseases.39 Thus, it is possible
that those with COPD are more likely experience an acute
exacerbation of heart failure and hospitalization for cardiovas-
cular events, rather than for COPD-related conditions.38,39

There are several limitations to this study and interpretation
of the results warrants some caution. First, the exposure to
teach-back was identified among patients who responded that
they were always asked by their health care provider to describe
how they were going to follow instructions; however, the teach-
back method can be framed in multiple ways (e.g., open-ended
questions).40 We were not able to measure how interactive the
communication actually was between the patient and provider
during a visit. Second, despite that we attempted to minimize
the selection bias and possible confounding, it is still possible
that other individual-level variables we were not able to capture
may affect outcome measures or patients’ ability to follow the
instructions given. Practice or health provider characteristics
may affect interaction quality with patients,41 in particular the
propensity of individual to report teach-back experience in this
study. Third, although we pooled 5 years of data to enhance our
sample size, subgroup samples of those with asthma and COPD
were relatively small, compared with other ACSC subgroups.
This may have resulted in insignificant statistical power for our
analyses. Finally, some of clinical measures relied on self-
reported information derived from individual interviews, sub-
ject to reporting biases. However, medical information in the
MEPS is processed by professionally trained MEPS coders and
verified by cross-checkingwith records obtained from providers
and insurers.18–20 Despite these limitations, our study fills im-
portant gaps in the current literature regarding teach-back prev-
alence among ACSC population in the USA and its association
with hospitalization risk.

CONCLUSIONS

About one-third of the ACSC patients do not ever report teach-
back experience when seeking health care in the USA. Our

findings suggest that having consistent patient-reported teach-
back experience may lower the risk of hospitalization among
patients with ACSCs, in particular, patients with cardiovascu-
lar disease and type 2 diabetes. Increased efforts towards the
adoption of teach-back might reduce the burden of hospitali-
zation among patients with certain ACSCs.
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