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Patient Satisfaction with Clinicians and Short-Term Mortality
in a US National Sample: the Roles of Morbidity and Gender
Anthony Jerant, MD1, Kevin Fiscella, MD, MPH2, Joshua J. Fenton, MD, MPH1,
Elizabeth M. Magnan, MD, PhD1, Alicia Agnoli, MD, MPH1, and Peter Franks, MD1

1Department of Family and Community Medicine, UC Davis School of Medicine, Sacramento, CA, USA; 2Department of Family Medicine,
University of Rochester School of Medicine and Dentistry, Rochester, NY, USA.

BACKGROUND: In a prior study, we found patient satis-
factionwas associatedwithmortality. However, that study
included few deaths, yielding wide confidence intervals,
was criticized for possible morbidity under-adjustment,
and lacked power to explore sociodemographic
moderation.
OBJECTIVE: To revisit the satisfaction-mortality associa-
tion in a larger national sample, allowing more precise
risk estimates, sequential morbidity adjustment, and ex-
ploration of sociodemographic moderation.
DESIGN: Prospective cohort study.
PARTICIPANTS: 2000–2015 Adult Medical Expenditures
Panel Surveys (MEPS) respondents (N = 92,952), each en-
rolled for 2 consecutive years.
MAIN MEASURES: We used five Consumer Assessment
of Health Plans Survey (CAHPS) items to assess patients’
year 1 satisfaction with their clinicians. Death during the
2 years of MEPS participation was determined by proxy
report. We modeled the satisfaction-mortality association
in sequent ia l regress ions: model 1 inc luded
sociodemographics,model 2 addedhealth status (approx-
imating recommended CAHPS adjustment), and model 3
added smoking status, disease burden, and healthcare
utilization.
KEY RESULTS: Satisfaction was not associated with
mortality in model 1. In model 2, higher satisfaction was
associated with higher mortality (hazard ratios [95% CIs]
for 2nd, 3rd, and 4th (top) quartiles vs. 1st quartile: 1.28
(1.01, 1.62), P = 0.04; 1.43 (1.12, 1.82), P = 0.004; and
1.57 (1.25, 1.98), P < 0.001, respectively). The associa-
tions were not attenuated in model 3. There was a signif-
icant interaction between gender and satisfaction (F[3,
443] = 3.62, P = 0.01). The association between satisfac-
tion and mortality was significant in women only, such
that their mortality advantage overmenwas eliminated in
the highest satisfaction quartile.
CONCLUSIONS: The association of higher patient satis-
faction with clinicians with higher short-term mortality
was evident only after CAHPS-recommended adjustment,
was not attenuated by furthermorbidity adjustment, and
was evident in women but not men. The findings suggest

that characteristics among womenwho aremore satisfied
with their clinicians may be associated with increased
mortality risk.

KEYWORDS: gender;morbidity;mortality; patient satisfaction; population

characteristics; United States.
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P atients’ subjective experience of healthcare, or patient
satisfaction, is increasingly monitored in the United

States (US).1 Patient satisfaction scores are employed to fi-
nancially incentivize (or penalize) clinicians.2 This practice is
predicated on several assumptions: that the scores largely
reflect clinician interpersonal behaviors (e.g., patient-
centeredness) and that incentives will encourage more optimal
clinician interpersonal behaviors, in turn leading to higher
patient satisfaction and improved patient care outcomes.3

Studies we and others have conducted question these as-
sumptions. Most4–7 but not all8 studies of outpatient primary
care visits directly comparing the contributions of clinician
and patient characteristics to satisfaction scores suggest that
patient characteristics contribute more than clinician charac-
teristics. Further, while incentivizing clinicians based on sat-
isfaction scores increases their focus on the scores, this does
not necessarily translate into more optimal interpersonal be-
haviors. For example, clinicians may simply acquiesce to
patient requests (ubiquitous in primary care), including for
low value or potentially harmful (e.g., opioids) care, to main-
tain high satisfaction scores.9–11

Most concerning, in a study of nationally representative
data from the 2000–2005 US Medical Expenditure Panel
Surveys (MEPS), we found higher patient satisfaction was
associated with increased mortality,12 later replicated by
others.13 This association could reflect net harm resulting from
low value or inappropriate care offered by clinicians to main-
tain high satisfaction. The finding was limited by few deaths
during the study, and consequent wide confidence intervals
(CI) around the mortality estimate (adjusted hazard ratio 1.26,
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95% CI 1.05, 1.53).12 Sample size limitations also precluded
exploring sociodemographic interactions in the satisfaction-
mortality relationship. Further, some suggested the finding
might reflect under-adjustment for morbidity, since “sicker”
patients may have both higher satisfaction and higher mortal-
ity.12,14 Additionally, mortality was assessed at up to 6 years
with over half of the deaths in the study occurring more than
2 years after the single satisfaction assessment. Time-varying
experiences with care may have introduced biases, with un-
known net impact.13 Finally, given the increasing emphasis on
satisfaction scores, whether the relationship between satisfac-
tion and mortality has changed since our prior study warrants
investigation.
We revisited the association of patient satisfaction with

mortality to address these questions. We again employed the
nationally representative MEPS, but this time, over a longer
period (2000–2015 vs. 2000–2005 in the prior study). This
resulted in a much larger study sample (nearly 93,000 vs. just
under 36,500 in the prior study), permitting a more precise
estimate of the satisfaction-mortality association; exploration
of the moderating roles of patient sociodemographic factors,
self-rated health, and health conditions; and exploration of
temporal trends. To assess the likelihood of confounding by
unmeasured morbidity, we employed sequential models with
progressively more extensive morbidity adjustment. Finally,
we assessed mortality within the relatively short 2-year MEPS
participation period to lessen potential bias due to changes in
satisfaction over time.

METHODS

The MEPS is an annual national survey of healthcare use and
costs in the civilian, non-institutionalized US population,
employing an overlapping panel design.15 Data is collected
repeatedly over a 2-year period from each participant. The
study was exempted by the University of California Davis
Institutional Review Board.
The MEPS Household Component (HC) includes informa-

tion on respondent sociodemographics, geographical informa-
tion, health insurance, and healthcare utilization and expendi-
tures as well as questions regarding smoking, health condi-
tions, health status, and vital status. The MEPS Medical Con-
ditions File includes information regarding the presence of
cancer diagnoses. We weighted the cluster-based sample data
set to approximate a nationally representative sample of the
US. Included in this study were all respondents aged > 18 from
2000 to 2015; full year response rates declined from 65.8 to
47.7% over this period.16

Measures
Patient Satisfaction. In year 1 of their MEPS participation,
respondents answered questions from the Consumer
Assessment of Health Plans Survey (CAHPS) evaluating
satisfaction across five dimensions, ranging from physician

communication to health plan customer service.17 Satisfac-
tion with physician communication is strongly correlated
with other CAHPS dimensions and with global satisfac-
tion.18 Therefore, as in our prior satisfaction and mortality
study,12 we used responses to four items pertaining to
physician communication—specifically how often in the
past 12 months patients’ physicians or other health care
providers: listened carefully, explained things in a way that
was easy to understand, showed respect for what they had
to say, and spent enough time with them. We also used a
fifth item in which patients rated their health care from all
physicians and other health care providers on a scale of 0 to
10 (from the worst to the best health care possible). We
created a scale by standardizing (to weight each question
equally) and averaging responses to the five items (mean,
0; median, 0.25; interquartile range, − 0.47 to 0.72;
Cronbach α = 0.88), in which higher numbers indicate
greater satisfaction. We categorized patient responses into
quartiles of the year 1 satisfaction scale.

Mortality. Death during the 2-year MEPS enrollment period
was determined by report from a household member or other
HC survey proxy respondent (e.g., neighbor).19

Other Variables. We included other variables that prior
research indicated may influence the satisfaction-mortality
relationship.4,12,20–26 Sociodemographic variables included
age, sex (female or male), race/ethnicity (White, Black, His-
panic, or other), education level (less than high school, some
high school, high school graduate, some college, college grad-
uate), family income as a percentage of the federal poverty
level (FPL) (< 100%, 100–< 125%, 125–< 200%, 200–<
400%, or ≥ 400%)27, US geographic region (Northeast, South,
Midwest, or West), and health insurance status (any private
coverage, only public coverage, or uninsured).
Several health- and healthcare utilization-related vari-

ables were also included. Health status was measured with
the Short Form 12 Physical Component Summary (PCS-
12) and Mental Component Summary (MCS-12) scores.28

Both scores range from 0 to 100 (higher scores = better
functioning) and are designed to have means of 50 and
standard deviations of 10 in a representative sample of the
US population.28 We included a single-item measure of
self-rated health—“In general, would you say your health
is (excellent, very good, good, fair, or poor)?”—given its
independent association with mortality.22,29 Current
smoking status was assessed with a single yes/no item.
Chronic disease burden was assessed through a count of
up to 8 chronic conditions (score range 0–8)—hyperten-
sion, coronary heart disease, heart attack, stroke or TIA,
emphysema, asthma, diabetes, and arthritis.12 Healthcare
utilization variables included were total numbers of out-
patient office visits, emergency department visits, and
hospital discharges; total number of medication prescrip-
tions; and total healthcare expenditures, in US dollars.
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Analyses

Analyses were conducted using Stata (version 15.1,
StataCorp, College Station, TX). We employed chi-square
tests (for categorical variables) and t tests (for continuous
variables) in unadjusted sample comparisons of characteristics
between respondent groups with top quartile vs. lower satis-
faction. These descriptive analyses were sample-based. All
subsequent regression analyses adjusted for the complex
MEPS sampling design and survey non-response, yielding
estimates applicable to the non-institutionalized US popula-
tion aged 18 years or older.30

We assessed the adjusted associations in the two respondent
groups using logistic regression. We examined mortality dur-
ing the 2-year MEPS participation period as a function of year
1 patient satisfaction quartile in three logistic regression
models, progressively adding more extensive adjustment
for morbidity and utilization. The base model included
only sociodemographic factors: age, [mean age−age]2 (includ-
ed to account for the curvilinear relationship of age with
mortality)31, sex (analytic reference male), race/ethnicity (ref-
erence White), education level (reference less than high
school), family income as a percentage of the FPL (reference

Table 1 Characteristics of the Study Sample by Level of Satisfaction with Clinicians and Overall

Characteristic Satisfaction quartiles 1–3
N = 68,595

Top (4th) satisfaction
quartile
N = 24,357

P value Total sample
N = 92,952

Age, mean (SD) 47.3 (17.4) 51.4 (17.9) < 0.001 48.4 (17.6)
Female sex, no. (%) 41,148 (60.0) 15,037 (61.7) < 0.001 56,185 (60.4)
Race/ethnicity, no. (%) < 0.001
White 39,381 (57.4) 14,757 (60.6) 54,138 (58.2)
Hispanic 13,126 (19.1) 4048 (16.6) 17,174 (18.5)
Black 10,873 (15.9) 4312 (17.7) 15,185 (16.3)
Other 5215 (7.6) 1240 (5.1) 6455 (6.9)

Education level, no. (%) < 0.001
Less than high school 5791 (8.4) 2184 (9.0) 7975 (8.6)
Some high school 8351 (12.2) 3038 (12.5) 11,389 (12.3)
High school 20,338 (29.6) 7603 (31.2) 27,941 (30.1)
Some college 16,421 (23.9) 5693 (23.4) 22,114 (23.8)
College graduate 17,694 (25.8) 5839 (24.0) 23,533 (25.3)

Household income as % of FPL, no. (%) < 0.001
< 100 10,721 (15.6) 3496 (14.4) 14,217 (15.3)
100–< 125 3634 (5.3) 1263 (5.2) 4897 (5.3)
125–< 200 10,131 (14.8) 3542 (14.5) 13,673 (14.7)
200–< 400 20,462 (29.8) 7199 (29.6) 27,661 (29.8)

400+ 23,647 (34.5) 8857 (36.4) 32,504 (35.0)
US geographic region, no. (%) < 0.001
Northeast 11,206 (16.3) 4107 (16.9) 15,313 (16.5)
Midwest 14,545 (21.2) 5461 (22.4) 20,006 (21.5)
South 25,327 (36.9) 9613 (39.5) 34,940 (37.6)
West 17,517 (25.5) 5176 (21.3) 22,693 (24.4)

Health insurance, no. (%) < 0.001
Any private 45,616 (66.5) 16,586 (68.1) 62,202 (66.9)
Only public 15,106 (22.0) 5895 (24.2) 21,001 (22.6)
Uninsured 7873 (11.5) 1876 (7.7) 9749 (10.5)

Lower (1st through 3rd) satisfaction
quartiles
N = 68,595

Top (4th) satisfaction
quartile
N = 24,357

P value Total
N = 92,952

Self-rated health, no. (%) < 0.001
Excellent 11,672 (17.0) 6212 (25.5) 17,884 (19.2)
Very good 21,644 (31.6) 7766 (31.9) 29,410 (31.6)
Good 21,457 (31.3) 6504 (26.7) 27,961 (30.1)
Fair 10,311 (15.0) 2863 (11.8) 13,174 (14.2)
Poor 3511 (5.1) 1012 (4.2) 4523 (4.9)

Physical health status (PCS-12), mean (SD) 46.9 (11.5) 48.1 (11.5) < 0.001 47.2 (11.5)
Mental health status (MCS-12), mean (SD) 48.8 (10.5) 52.5 (9.6) < 0.001 49.7 (10.4)
Current smoker, no. (%) 12,684 (18.5) 4097 (16.8) < 0.001 16,781 (18.1)
Number of chronic conditions, mean (SD)‡ 1.0 (0.0, 2.0) 1.0 (0.0, 2.0) < 0.001 1.0 (0.0, 2.0)
Outpatient office visits, mean (SD)‡ 3.0 (1.0, 6.0) 3.0 (1.0, 6.0) < 0.001 3.0 (1.0, 6.0)
Total prescriptions, no. (%) 16.6 (24.9) 18.7 (26.7) < 0.001 17.1 (25.4)
Total healthcare expenditures, $, mean (SD) 1801 (535, 5248) 2006 (649, 5356) < 0.001 1858 (563, 5281)
Emergency visits, no. (%) 12,399 (18.1) 3768 (15.5) < 0.001 16,167 (17.4)
Inpatient discharges, no. (%) 7772 (11.3) 2854 (11.7) 0.13 10,626 (11.4)
Died during survey period, no. (%) 636 (0.9) 271 (1.1) 0.01 907 (1.0)

Data in this table derive directly from the study sample (i.e., are not adjusted for MEPS sampling, non-response, or survey design). Satisfaction with all
clinicians encountered in the preceding 12 months, measured using a standardized scale comprised of five Consumer Assessment of Health Plans Survey
(CAHPS) items; see methods for details
FPL federal poverty level, MCS-12 Short Form-12 mental component summary score, PCS-12 Short Form-12 physical component summary score, SD
standard deviation
‡Values appear similar among columns in this row due to rounding
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< 100%), geographic region (reference Northeast), and health
insurance status (reference private). The second model added
to the base model adjustment for self-rated health (reference
excellent) and for physical and mental health status (PCS-12
and MCS-12 scores, respectively). This model attained the
CAHPS Consortium’s recommended standard adjustment of
scores for patient age, education, and self-reported general
health status. The Consortium asserts this adjustment makes
it more likely that reported differences are due to real differ-
ences in clinician performance, rather than differences in the
characteristics of the CAHPS respondents.32

The third model added the following variables to the second
model: current smoking status, chronic condition count, out-
patient office visit count, total medication prescriptions, total
healthcare expenditures, number of emergency department
visits, and number of inpatient hospital discharges. All models
also included MEPS participation year, to account for any
temporal trends in the association of satisfaction with
mortality.
We conducted several supplemental analyses. Models includ-

ed interaction terms between satisfaction and sociodemographic
factors, self-rated health, and time-period (2000–2005 [as in prior
study] vs. 2006–2015). A final model included individual health
conditions instead of a count of conditions. That model also
included a covariate for cancer diagnosis (present/absent), ex-
cluding non-melanoma skin cancer.

RESULTS

The sample included 92,952 respondents to the 2000 through
2015 MEPS. Their characteristics are summarized in Table 1,
by satisfaction category (top quartile vs all others combined)
and overall. Respondent characteristics associated with top
quartile satisfaction were older age, female gender, Black race,
less education and income, living outside the West, having
insurance (especially public insurance), better self-rated
health, being a smoker, having more prescriptions, higher
expenditures, more hospitalizations, and fewer emergency
room visits (Table 2). Adjusted relationships similar to those
in Table 2 were observed when patients who died were ex-
cluded (online Appendix 1).
Adjusted associations of satisfaction with mortality.
Table 3 shows the adjusted risk of mortality associated with

satisfaction quartiles in three sequentially adjusted models. In
model 1 (sociodemographic adjustment), satisfaction was not
associated with mortality. In model 2 (adding CAHPS-
recommended adjustment for self-rated health), there was a
progressive increase in mortality across all satisfaction quar-
tiles. In model 3 (adding all health-related and utilization
variables), the associations of satisfaction with mortality ob-
served in model 2 were not attenuated.
In supplemental analyses including interaction terms between

satisfaction and sociodemographic, self-rated health and time
period variables, only the interaction between gender and

satisfaction was significant; online Appendix 2 shows adjusted
Wald test findings for these analyses. The gender × satisfaction

Table 2 Associations of Participant Characteristics with Top
Quartile Satisfaction with Clinicians

Characteristic Association with top quartile
satisfaction with clinicians†
adjusted odds ratios (95% CIs)

P
value

Age 1.02 (1.01, 1.02) <
0.001

[Mean age−age]2 1.00 (1.00, 1.00) 0.15
Female sex 1.13 (1.09, 1.16) <

0.001
Race/ethnicity (ref =White)
Hispanic 0.99 (0.93, 1.06) 0.83
Black 1.16 (1.09, 1.23) <

0.001
Other 0.75 (0.68, 0.83) <

0.001
Education level (ref = <high school)
Some high school 1.09 (1.00, 1.20) 0.05
High school

graduate
0.96 (0.88, 1.04) 0.32

Some college 0.89 (0.82, 0.96) 0.004
College graduate 0.75 (0.69, 0.82) <

0.001
Household income as % of FPL (ref = < 100%)
100–< 125 0.96 (0.87, 1.05) 0.35
125–< 200 0.98 (0.91, 1.05) 0.49
200–< 400 0.91 (0.85, 0.97) 0.005

400+ 0.91 (0.85, 0.98) 0.009
US geographic region (ref = Northeast)
Midwest 0.96 (0.87, 1.05) 0.35
South 0.98 (0.91, 1.05) 0.49
West 0.91 (0.85, 0.97) 0.005

Health insurance (ref = any private)
Only public 1.16 (1.09, 1.23) <

0.001
Uninsured 0.85 (0.78, 0.92) <

0.001
Self-rated health (ref = excellent)
Very good 0.68 (0.64, 0.72) <

0.001
Good 0.62 (0.59, 0.66) <

0.001
Fair 0.70 (0.64, 0.75) <

0.001
Poor 1.01 (0.89, 1.14) 0.86

Physical health status
(PCS-12)

1.03 (1.03, 1.03) <
0.001

Mental health status
(MCS-12)

1.04 (1.04, 1.05) <
0.001

Current smoker 1.07 (1.02, 1.13) 0.007
Number of chronic
conditions

1.03 (1.01, 1.05) 0.007

Mean number of
office visits

1.00 (0.99, 1.00) 0.33

Total prescriptions 1.00 (1.00, 1.01) <
0.001

Total healthcare
expenditures

1.01 (1.00, 1.02) 0.02

Total emergency
visits

0.93 (0.90, 0.96) <
0.001

Total inpatient
discharges

1.07 (1.02, 1.12) 0.002

Satisfaction with all clinicians encountered in the preceding 12 months,
measured using a standardized scale comprised of five Consumer
Assessment of Health Plans Survey (CAHPS) items; see methods for
details
FPL federal poverty level, MEPS Medical Expenditures Panel Survey,
MCS-12 Short Form-12 mental component summary score, PCS-12
Short Form-12 physical component summary score, SD standard
deviation, US United States
†Regression models adjusted for MEPS panel year, sampling, non-
response, and survey design yielding estimates for the non-
institutionalized US population aged > 18 years

1462 A. Jerant et al.: Satisfaction with Clinicians and Mortality JGIM



interaction term revealed that the mortality advantage for women
compared with men was not apparent among women in the top
satisfaction quartile (Figure 1) and the gradient in the relationship

between satisfaction and mortality was evident only in women.
The analyses using individual conditions did not substantively
alter the satisfaction-mortality relationship (online Appendix 3).

Table 3 Mortality Risk Associated with Increasing Levels of Satisfaction with Clinicians, Sequentially Adjusted for Participant Characteristics

Model 1: sociodemographics
AOR (95% CI)†

P
value

Model 2: model 1 +
CAHPS-like adjustors
AOR (95% CI) †

P
value

Model 3: model 2 +
smoking and utilization
AOR (95% CI)†

P
value

Satisfaction with clinicians (ref = 1st quartile)
2nd quartile 0.97 (0.78, 1.21) 0.79 1.28 (1.01, 1.62) 0.04 1.29 (1.01, 1.65) 0.04
3rd quartile 0.91 (0.73, 1.14) 0.43 1.43 (1.12, 1.82) 0.004 1.46 (1.14, 1.86) 0.002
4th (top) quartile 0.91 (0.73, 1.14) 0.42 1.57 (1.25, 1.98) <

0.001
1.59 (1.26, 2.02) <

0.001
Age, mean 1.06 (1.05, 1.07) <

0.001
1.04 (1.03, 1.05) <

0.001
1.04 (1.03, 1.06) <

0.001
[Mean age−age]2 1.00 (1.00, 1.00) 0.001 1.00 (1.00, 1.00) <

0.001
1.00 (1.00, 1.00) <

0.001
Female sex (ref =
male)

0.53 (0.46, 0.62) <
0.001

0.53 (0.45, 0.61) <
0.001

0.53 (0.46, 0.63) <
0.001

Race/ethnicity (ref =White)
Hispanic 0.62 (0.47, 0.82) 0.001 0.64 (0.48, 0.86) 0.003 0.72 (0.54, 0.97) 0.03
Black 1.25 (1.03, 1.52) 0.02 1.32 (1.08, 1.60) 0.006 1.38 (1.13, 1.68) 0.001
Other 0.71 (0.48, 1.03) 0.07 0.72 (0.49, 1.05) 0.09 0.83 (0.56, 1.21) 0.33

Education level (ref <high school)
Some high school 1.09 (0.84, 1.43) <

0.001
1.22 (0.93, 1.61) 0.16 1.25 (0.94, 1.66) 0.12

High school
graduate

0.74 (0.59, 0.93) 0.01 1.01 (0.79, 1.29) 0.95 1.03 (0.81, 1.32) 0.80

Some college 0.64 (0.49, 0.84) 0.001 0.90 (0.68, 1.20) 0.48 0.92 (0.69, 1.23) 0.57
College graduate 0.47 (0.35, 0.65) <

0.001
0.80 (0.58, 1.11) 0.181 0.84 (0.61, 1.17) 0.3

Household income as %of FPL (ref < 100)
100–< 125 1.15 (0.86, 1.54) 0.35 1.19 (0.87, 1.63) 0.28 1.24 (0.91, 1.70) 0.17
12–< 200 0.75 (0.59, 0.96) 0.02 0.88 (0.69, 1.13) 0.32 0.92 (0.72, 1.17) 0.48
200–< 400 0.76 (0.61, 0.96) 0.02 1.04 (0.82, 1.32) 0.74 1.09 (0.86, 1.39) 0.48
400+ 0.58 (0.44, 0.76) <

0.001
0.93 (0.69, 1.25) 0.63 0.97 (0.72, 1.31) 0.85

US geographic region (ref = Northeast)
Midwest 1.28 (1.00, 1.65) 0.05 1.26 (0.97, 1.63) 0.08 1.22 (0.95, 1.57) 0.13
South 1.13 (0.90, 1.41) 0.28 0.98 (0.78, 1.23) 0.85 1.01 (0.80, 1.26) 0.96
West 1.01 (0.77, 1.34) 0.93 0.97 (0.74, 1.28) 0.82 1.01 (0.77, 1.33) 0.94

Health insurance (ref = any private)
Public 1.45 (1.20, 1.74) <

0.001
1.13 (0.94, 1.37) 0.19 1.12 (0.93, 1.35) 0.24

Uninsured 1.01 (0.66, 1.56) 0.96 0.90 (0.59, 1.40) 0.65 1.03 (0.65, 1.64) 0.90
Self-rated health (ref = excellent)
Very good – – 1.07 (0.71, 1.61) 0.76 1.04 (0.69, 1.58) 0.84
Good – – 0.98 (0.65, 1.47) 0.93 0.92 (0.61, 1.38) 0.67
Fair – – 1.69 (1.10, 2.59) 0.02 1.51 (0.98, 2.32) 0.06
Poor – – 4.28 (2.69, 6.79) <

0.001
3.48 (2.17, 5.59) <

0.001
Physical health status
(PCS-12)

– – 0.96 (0.95, 0.96) <
0.001

0.96 (0.95, 0.97) <
0.001

Mental health status
(MCS-12)

– – 0.98 (0.97, 0.99) <
0.001

0.98 (0.98, 0.99) <
0.001

Current smoker
(ref = non-smoker)

– – – – 1.79 (1.42, 2.25) <
0.001

Number of chronic
conditions

– – – – 0.95 (0.89, 1.02) 0.13

Number of office
visits

– – – – 1.00 (0.99, 1.01) 0.55

Number of
prescriptions

– – – – 1.00 (1.00, 1.00) 0.78

Total expenditures – – – – 1.11 (0.99, 1.24) 0.08
Total emergency
department visits

– – – – 1.15 (1.07, 1.23) <
0.001

Total inpatient
hospitalizations

– – – – 1.28 (1.17, 1.41) <
0.001

Satisfaction with all clinicians encountered in the preceding 12 months, measured using a standardized scale comprised of five CAHPS items; see
methods for details
AOR adjusted odds ratio, CAHPS Consumer Assessment of Health Plans, CI confidence interval, FPL federal poverty level, MEPS Medical
Expenditures Panel Survey, MCS-12 Short Form-12 mental component summary score, PCS-12 Short Form-12 physical component summary score, US
United States
†Regression models adjusted for MEPS panel year, sampling, non-response, and survey design yielding estimates for the non-institutionalized US
population aged > 18 years
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DISCUSSION

In a model including CAHPS-recommended adjustment for
respondent sociodemographics and health status, we found
higher satisfaction across each quartile was associated with
higher short-term mortality. Further, the relationship was not
attenuated by additional adjustment for health- and healthcare-
related factors. By contrast, there was no significant associa-
tion between satisfaction and mortality in a model adjusted
only for sociodemographics.
Our prior MEPS study of satisfaction and mortality in-

volved fewer years (2000–2005) and a smaller sample, yield-
ing a less precise estimate of mortality risk associated with top
quartile satisfaction.12 In discussing the finding, we speculated
it might reflect net harmful effects of low value or inappropri-
ate care offered by clinicians to maintain high satisfaction
scores. Our subsequent study of the association of request
denial with lower satisfaction provided further support for this
speculation.9 Some have suggested the finding in our earlier
satisfaction and mortality study might reflect under-
adjustment for morbidity.12,14 Our current study does not
support this notion, since the increased risk of mortality asso-
ciated with higher satisfaction did not emerge until we added
adjustment for health status to a base model including only
sociodemographics (Table 3, models 1 and 2). Additional
adjustment for health- and health-related variables did not
attenuate the relationship. Notably, the model including
sociodemographics and health status used a level of adjust-
ment comparable to CAHPS Consortium recommendations.32

Exploratory secondary analyses including interaction terms,
revealed no evidence of moderation by age, race, education,
income, self-rated health, or time period (online Appendix 2).
Among the interaction terms examined, only gender exhib-

ited clinically significant moderation. As noted in prior re-
search conducted by others,33 women had lower mortality risk
than men; however, among women in the highest satisfaction
quartile in our study, this advantage was eliminated (Figure 1).
This finding must be interpreted with caution, since it did not
stem from any a priori hypothesis. However, tentatively, it
suggests that if higher satisfaction is an indicator of increasing

exposure to low value or inappropriate care, for which harms
may outweigh benefits, women may be affected dispropor-
tionately. Alternatively, there may be some characteristic in
women, or in their relationship with physicians, that is
associated both with satisfaction and an increased risk of
mortality. While our study was not designed to explore the
mechanisms of this finding, certain factors and tendencies
more prevalent among women could contribute. Women are
more likely than men to have a usual source of care; use more,
and bemore satisfied with care, the latter observed in our study
(Table 2); and have higher levels of activation for participation
in care.34–37 While some of these characteristics may be
protective, they may differentially increase the risk of expo-
sure to low value care; in turn, the net effects in women with
high levels of satisfaction may offset the mortality advantage
other women enjoy. Given the observational nature of our
analyses, and the absence of an a priori hypothesis regarding
moderation of the satisfaction-mortality relationship by gen-
der, the findings remain speculative. Further study is needed.
Another proposed explanation for our previous findings

was that clinicians pay more attention to patients’ needs as
the patients near death, generating higher satisfaction, creating
a reverse causal pathway.38 However, in the current study,
patients in the highest satisfaction quartile reported better
self-rated health at the time of survey completion (Table 2),
and this relationship was unchanged in an analysis excluding
those who died (online Appendix 1).
We believe our findings further question the current practice of

incentivizing or penalizing clinicians and health systems based
on satisfaction scores, a concern expressed by clinicians and
clinician organizations.2,39–41 We do not propose disregarding
patient satisfaction. However, there is a need for caution in
interpreting and using satisfaction scores in practice. In daily
time-pressured patient encounters, often with complex and emo-
tionally laden agendas, clinicians must make on-the-fly judg-
ments about how best to promote health. This sometimes entails
declining requests for low value or inappropriate services,9 as
well as addressing health-critical issues that patients may mini-
mize (e.g., opioid use disorders). These physician behaviors risk
compromising patient satisfaction.42 However, evidence suggests
clinicians often acquiescence to low value or inappropriate care
requests to maintain high patient satisfaction.9 Thus, reducing
clinician and health system satisfaction incentives may be pru-
dent. Such an approach might facilitate clinicians having difficult
yet important conversations due to fears of low satisfaction
ratings—something that can result even with skilled patient-
centered communication.39 Our suggestion would not preclude
using satisfaction scores inmore defensible ways, for example, to
identify and target remediation to outlier clinicians with consis-
tently low satisfaction scores, possibly reflecting communication
deficits or burnout.43,44

Strengths of our study included a large nationally representa-
tive sample, with rich data on respondent sociodemographics,
health status, disease burden, and healthcare utilization. These
features afforded precise estimates of mortality risk associated

Fig. 1 The association between satisfaction and mortality by gender.
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with satisfaction; examination of mortality risk in sequential
models, including one meeting and one exceeding CAHPS-
recommended adjustment (Table 3, models 2 and 3, respective-
ly); and exploration of moderation of the satisfaction-mortality
relationship by sociodemographics. The use of data from 15
successive 2-year MEPS cycles also allowed examination of
temporal trends in the relationship of satisfaction with mortality.
Our study also had limitations, apart from the observational

nature of the analyses noted previously. The satisfaction mea-
sure focused exclusively on satisfaction with clinicians, and
more specifically satisfaction with the care received from all
clinicians over 12 months. Whether similar findings would be
observed for other dimensions of satisfaction (e.g., with the
health system) or contexts (e.g., satisfaction with an individual
clinician during a specific visit) is uncertain, though satisfac-
tion scores are correlated across dimensions and contexts.18

We examined mortality during each respondent’s 2-year
MEPS participation period. The short time horizon reduced
the risks of measurement error (e.g., changes in satisfaction
over longer time periods), but how the satisfaction-mortality
relationship might evolve over longer follow-up is unclear. It
is not known whether use of proxies introduced a bias in
mortality assessment. Some might question our use of logistic
regression to examine the association of satisfaction with
mortality, based on the low proportion of participants who
died during the study. However, there is no inherent problem
with employing logistic regression when there is a low pro-
portion of events of interest but rather when the absolute
number of the events is low.45 In our sample, the outcome of
interest was not particularly rare in absolute terms: there were
900 deaths, making logistic regression a reasonable choice.
Finally, though we included extensive adjustment for
sociodemographics, health status, chronic disease burden,
and healthcare utilization, there is always the potential for
unmeasured confounding in observational studies.
In conclusion, in a nationally representative study, the as-

sociation of higher patient satisfaction with higher mortality
risk was evident only after CAHPS-recommended adjustment
and was not attenuated by further morbidity adjustment. Fi-
nally, the association of higher satisfaction with higher mor-
tality was evident in women but not men, suggesting the
presence of characteristics among women who are more sat-
isfied with their clinicians that are associated with increased
mortality risk.
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