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IMPORTANCE The American College of Surgeons National Accreditation Program for Rectal
Cancer (NAPRC) promotes multidisciplinary care to improve oncologic outcomes in rectal
cancer. However, accreditation requirements may be difficult to achieve for the
lowest-performing institutions. Thus, it is unknown whether the NAPRC will motivate care
improvement in these settings or widen disparities.

OBJECTIVES To characterize hospitals’ readiness for accreditation and identify differences
in the patients cared for in hospitals most and least prepared for accreditation.

DESIGN, SETTING, AND PARTICIPANTS A total of 1315 American College of Surgeons
Commission on Cancer–accredited hospitals in the National Cancer Database from January 1,
2011, to December 31, 2015, were sorted into 4 cohorts, organized by high vs low volume and
adherence to process standards, and patient and hospital characteristics and oncologic
outcomes were compared. The patients included those who underwent surgical resection
with curative intent for rectal adenocarcinoma, mucinous adenocarcinoma, or signet ring cell
carcinoma. Data analysis was performed from November 2017 to January 2018.

EXPOSURES Hospitals’ readiness for accreditation, as determined by their annual resection
volume and adherence to 5 available NAPRC process standards.

MAIN OUTCOMES AND MEASURES Hospital characteristics, patient sociodemographic
characteristics, and 5-year survival by hospital.

RESULTS Among the 1315 included hospitals, 38 (2.9%) met proposed thresholds for all
5 NAPRC process standards and 220 (16.7%) met the threshold on 4 standards. High-volume
hospitals (�20 resections per year) tended to be academic institutions (67 of 104 [64.4%] vs
159 of 1211 [13.1%]; P = .001), whereas low-volume hospitals (<20 resections per year) tended
to be comprehensive community cancer programs (530 of 1211 [43.8%] vs 28 of 104 [26.9%];
P = .001). Patients in low-volume hospitals were more likely to be older (11 429 of 28 076
[40.7%] vs 4339 of 12 148 [35.7%]; P < .001) and have public insurance (13 054 of 28 076
[46.5%] vs 4905 of 12 148 [40.4%]; P < .001). Low-adherence hospitals were more likely
to care for black and Hispanic patients (1980 of 19 577 [17.2%] vs 3554 of 20 647 [10.1%];
P < .001). On multivariable Cox proportional hazards model regression, high-volume hospitals
had better 5-year survival outcomes than low-volume hospitals (hazard ratio, 0.99; 95% CI,
0.99-1.00; P < .001), but there was no significant survival difference by hospital process
standard adherence.

CONCLUSIONS AND RELEVANCE Hospitals least likely to receive NAPRC accreditation tended
to be community institutions with worse survival outcomes, serving patients at a lower
socioeconomic position. To possibly avoid exacerbating disparities in access to high-quality
rectal cancer care, the NAPRC study findings suggest enabling access for patients with
socioeconomic disadvantage or engaging in quality improvement for hospitals not yet
achieving accreditation benchmarks.
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D espite well-established evidence-based guidelines,
marked shortcomings remain in the quality of rectal can-
cercareintheUnitedStates.1 Aimingtoreduceunwanted

variation in care practices and improve multidisciplinary engage-
ment in rectal cancer care, the American College of Surgeons
Commission on Cancer has begun implementation of a National
Accreditation Program for Rectal Cancer (NAPRC).2 Like other
nationally endorsed accreditation programs, such as the National
Cancer Institute cancer center designation or bariatric centers of
excellence, the NAPRC intends to improve outcomes by certify-
ingprocessstandardsintheirmemberinstitutions.Someofthese
accreditation programs have faced controversy around their un-
certain effect on access to care.3 In the case of the bariatric ac-
creditation program, efforts to improve patient safety resulted
in decreased access to bariatric surgery for nonwhite Medicare
beneficiaries.4

The NAPRC aims to improve the quality of rectal cancer care
on a national scale, but it is not yet clear how accreditation might
affect patients’ access to high-quality care in the hospitals they
are most likely to use. Furthermore, nationwide data suggest that
only slightly more than half (56.3%) of patients with rectal can-
cer in the United States currently receive guideline-concordant
care at the adherence levels specified by the NAPRC.5 Still, the
characteristics of hospitals capable of achieving such levels of
adherence remain unknown, and so also remains the effect of
the NAPRC on patients’ access to quality care. The availability
of NAPRC designation could motivate improvement in the de-
livery of guideline-concordant care across the spectrum of insti-
tutions. However, if accreditation is achieved primarily in high-
volumespecialtyinstitutionsalreadyprovidinghigh-qualitycare,
the quality of care at unaccredited hospitals may stagnate or
worsen. Recognizing that the quality of rectal cancer care is as-
sociated with patients’ socioeconomic position,6,7 the NAPRC
could have the unintended consequence of widening disparities
and limiting access to high-quality care for certain patient popu-
lations if, as with the bariatric accreditation program, it favors
already high-performing institutions.

In this study, we first modeled each hospital’s readiness
for accreditation, according to validated measures of quality,
including surgical volume and adherence to the NAPRC-
recommended rectal cancer process measures that can be as-
certained in National Cancer Database (NCDB) data. We then
compared patient characteristics, hospital characteristics, and
outcomes between hospitals, based on their procedure vol-
ume and process adherence. We hypothesized that hospitals
most ready for accreditation will tend to serve higher-
resourced patient populations, and that patients with socio-
economic disadvantage may have lesser access to these insti-
tutions. Understanding of this potential source of increased
disparity may enable the design and dissemination of the
NAPRC to prevent unintended consequences.

Methods
Inclusion Criteria
This was a retrospective cohort analysis in which we queried
the NCDB Participant Use File from January 1, 2011, to Decem-

ber 31, 2015. Data analysis was conducted from November 2017
to January 2018. The NCDB Participant Use File captures pa-
tient data from Commission on Cancer–accredited hospitals,8

which account for approximately 70% of patients with can-
cer in the United States.9 This date range was selected to most
accurately represent hospitals’ current readiness for accredi-
tation. This study was deemed exempt from human subjects
review by the institutional review board of the University of
Michigan; data were deidentified.

Analysis was limited to patients who underwent surgical
resection with curative intent for adenocarcinoma, muci-
nous adenocarcinoma, or signet ring cell carcinoma of the rec-
tum. Patients with missing data regarding chemotherapy or ra-
diotherapy were excluded (n = 162), as were patients with
incomplete clinical staging information (n = 9287), as the hos-
pital’s adherence in care provided could not be established.

Modeling Readiness for Accreditation
We categorized hospitals according to both annual procedure
volume and adherence to NAPRC-defined process measures.
Although many of the NAPRC measures are not captured in
available data registries, 3 pathologic measures (circumferen-
tial radial margin, proximal and distal margins, and tumor re-
gression), as well as clinical staging, timing of definitive treat-
ment, and carcinoembryonic antigen level, are available in
the NCDB Participant Use File.5 In addition, the NCDB cap-
tures the Commission on Cancer standard for treatment of rec-
tal cancer, which requires delivery of neoadjuvant chemora-
diotherapy for clinical stage II or III disease or adjuvant
chemoradiotherapy administered within 180 days postopera-
tively for pathologic stages II and III disease, for a total of 5 pro-
cess standards captured in this database.10

In accordance with the NAPRC’s requirements for accredi-
tation and accreditation with contingency, we defined high
adherence to be performance above the mandated threshold
for at least 3 of the 5 measurable process standards (Table 1).11

Hospitals meeting 2 or fewer standards were designated as low-
adherence institutions. These cutoffs were chosen to match
those used in previous studies.5,12 These cutoffs also closely

Key Points
Question How do outcomes of hospitals eligible for the American
College of Surgeons National Accreditation Program for Rectal
Cancer compare with those of hospitals less likely to be
accredited?

Findings This cohort study of 1315 American College of Surgeons
Commission on Cancer–accredited hospitals found that those
most prepared for accreditation are usually academic institutions
with the best survival outcomes. These hospitals more often serve
affluent populations.

Meaning The current standards and scope of the National
Accreditation Program for Rectal Cancer may not reach hospitals
and patients most in need of improvement and could exacerbate
disparities in access to high-quality care, which may be mitigated
by quality improvement interventions and redirection of
socioeconomically disadvantaged patients to high-quality
accredited institutions.
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reflect the NAPRC accreditation standards. Programs may be
accredited with contingency if they are found to be deficient
in up to 5 of the 22 standards put forth in the National Accredi-
tation Program for Rectal Cancer Standards Manual.11

We computed mean hospital procedure volume as a struc-
tural measure of rectal cancer care quality, as it is well estab-
lished that higher case volume is associated with superior
outcomes.1,13,14 Hospitals with a mean of 20 or more surgical
rectal cancer cases annually were considered high volume, and
hospitals with fewer than 20 cases were categorized as low vol-
ume. This cutoff was chosen to be consistent with previous
studies and reflects the observed distribution of case volume
between institutions; this level also allowed for similar-size
comparison groups.12

Using the high and low adherence and volume assign-
ments, hospitals were categorized into 4 groups: high volume/
high adherence, high volume/low adherence, low volume/
high adherence, and low volume/low adherence (Figure 1).

Statistical Analysis
Descriptive statistics were used to analyze adherence to the
measurable NAPRC process standards across all hospitals.
We then analyzed the characteristics of the hospitals and
the patients they serve between the 4 hospital groups, using
Fisher exact and χ2 tests for categorical variables, t test for
continuous variables, and analysis of variance for multicat-
egory comparisons of continuous data. We compared over-
all 5-year survival between groups of hospitals using multi-
variable Cox proportional hazards regression models,
adjusting for a priori clinically relevant patient factors,
including age, sex, race/ethnicity, and rectal cancer stage.
Observations were censored according to NCDB data
after the date of last contact. We used clustered SEs to
account for clustering of outcomes within hospitals and con-
sidered a 2-tailed, unpaired P value <.05 to be significant. All
statistical analyses were conducted using Stata, version 14
(StataCorp LP).

Table 1. Hospitals Meeting Threshold for National Accreditation Program for Rectal Cancer Adherence
by Process Standard

Process Standards per NAPRC Threshold

Hospitals Meeting Standard by Hospital
Volume, No. (% of All Hospitals)

Mean Adherence
to Specific
Process Standard
Across All
Hospitals, %

<20 Cases per Year
(n = 1211)

≥20 Cases per Year
(n = 104)

Complete pathologic test report (95%) 153 (12.6) 4 (3.8) 76.0

Clinical staging performed (95%) 1007 (83.1) 92 (88.5) 97.6

CEA obtained (75%) 486 (40.1) 34 (32.7) 66.4

Treatment within 60 d of diagnosis (80%) 998 (82.4) 87 (83.7) 86.9

Neoadjuvant/adjuvant chemoradiotherapy
for stages II and III rectal cancer (85%)

499 (41.2) 30 (28.8) 78.7

Aggregate No. of process standards met

0/5 31 (2.6) 2 (1.9) NA

1/5 143 (11.8) 16 (15.4) NA

2/5 393 (32.5) 41 (39.4) NA

3/5 399 (32.9) 32 (30.8) NA

4/5 208 (17.2) 12 (11.5) NA

5/5 37 (3.1) 1 (1.0) NA

Abbreviations: CEA,
carcinoembryonic; NA, not
applicable; NAPRC, National
Accreditation Program for
Rectal Cancer.

Figure 1. Hospital Classification Schema

Rectal cancer case
volume >20
cases per year?

Meets adherence
threshold on ≥3
process standards

Meets adherence
threshold on ≥3
process standards

High volume

Low volume

45 High volume/
high adherence

Mean (SD)
Volume: 27.9 (14.1) cases per year
Standards met: 3.3 (0.5)

Mean (SD)
Volume: 28.2 (7.9) cases per year
Standards met: 1.7 (0.5)

Mean (SD)
Volume: 5.3 (4.4) cases per year
Standards met: 3.4 (0.6)

Mean (SD)
Volume: 6.2 (4.5) cases per year
Standards met: 1.6 (0.6)

59 High volume/
low adherence

644 Low volume/
high adherence

567 Low volume/
low adherence

Yes

No

Yes

No

Yes

No

Volume and process standard thresholds for hospital categorization.
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Results

Hospital Accreditation Readiness Classification
We identified 1315 hospitals that performed a total of 40 224
rectal cancer resections meeting inclusion criteria. Within this
group of hospitals, 38 (2.9%) met the thresholds for adher-
ence to all 5 NAPRC measures, 220 (16.7%) met 4 measures,
and 431 (32.8%) met 3 measures. The measures are reported
by volume of cases per year in Table 1. The mean (SD) number
of process measures observed across institutions was 2.6 (1.1),
and the median was 3 (interquartile range, 5). Pathologic test-
ing was the most commonly deficient process measure, and
within that composite measure, the tumor regression mea-
surement was most often missing.

The mean (SD) rectal cancer surgical volume across all hos-
pitals was 7.5 (8.0) cases per year. Of the 1211 (92.1%) low-
volume hospitals (<20 cases per year), 644 (53.2%) were con-
sidered high quality, with above-threshold adherence to 3 or
more of the 5 NAPRC measures. Of the 104 (8%) high-volume
hospitals (≥20 or more cases per year), 45 (43.3%) were clas-
sified as high adherence.

Forty-five hospitals (3.4%) met criteria for designation as
a high-volume/high-adherence institution, with a mean (SD)
annual case volume of 27.9 (14.1). These hospitals met a mean
(SD) of 3.3 (0.5) of 5 total process standards. In the high-volume/
low-adherence group, there were 59 hospitals (4.5%) with
a mean (SD) annual case volume of 28.2 (7.9) cases that met
a mean (SD) of 1.7 (0.5) process standards. In the low-volume/
high-adherence group, there were 644 hospitals (49.0%) with
a mean (SD) annual case volume of 5.3 (4.4) cases that met 3.4
(0.6) process standards. In addition, there were 567 hospitals
(43.1%) in the low-volume/low-adherence group, with a mean
(SD) annual case volume of 6.2 (4.5) cases that met 1.6 (0.6)
process standards (Figure 1).

Hospital Characteristics by Accreditation Readiness
High-volume hospitals were more likely than low-volume hos-
pitals to be academic institutions (67 of 104 [64.4%] vs 159 of
1211 [13.1%]; P = .001), whereas low-volume hospitals tended
to be comprehensive community cancer programs (530 of 1211
[43.8%] vs 28 of 104 [26.9%]; P = .001) (Table 2). Most of the
1315 hospitals were located in the South Atlantic (Washing-
ton, DC; Delaware; Florida; Georgia; Maryland; North Caro-
lina; South Carolina; Virginia; West Virginia) (272 [20.7%]) and
East North Central (Illinois, Indiana, Michigan, Ohio, Wiscon-
sin) (265 [20.2%]) regions. There was a slight trend toward low-
adherence hospitals clustering in southern regions.

Patient Characteristics by Accreditation Readiness
Low-volume hospitals served a higher proportion of older pa-
tients (11 429 of 28 076 [40.7%] vs of 4339 of 12 148 [35.7%];
P < .001) and patients with public insurance (Medicaid and
Medicare, 13 054 [46.5%] vs 4905 [40.4%]; P < .001). High-
volume hospitals were more likely to serve patients with higher
levels of education (4551 of 12 148 [37.5%] vs 8915 of 28 076
[31.8%]; P < .001) and private insurance (6438 [53.0%] vs 12 964
[46.2%]; P < .001). Patients with stage III or IV disease were
more likely to be seen at high-volume hospitals (54.7% vs
48.3%; P < .001) (Table 3).

Low-adherence hospitals were more likely to care for black
and Hispanic patients (3554 [17.2%] vs 1980 [10.1%]; P < .001).
Low-adherence hospitals were also most likely to serve pa-
tients from large cities (16 786 [81.3%] vs 14 241 [72.7%];
P < .001). There was no distinct pattern in patients’ comor-
bidity scores or income level between hospital groups. Fi-
nally, patients traveled nearly twice as far to be seen at high-
volume hospitals compared with patients who traveled to low-
volume hospitals (mean distance, 85.0 vs 39.5 km; P < .001)
(Figure 2). Exclusions owing to missing data were somewhat
less common in the high-volume/high-adherence hospitals

Table 2. Hospital Characteristics by Hospital Group

Hospital Characteristics

No. (%)

P Value

High Volume/
High Adherence
(n = 45)

High Volume/
Low Adherence
(n = 59)

Low Volume/
High Adherence
(n = 644)

Low Volume/
Low Adherence
(n = 567)

Hospital type

Community cancer program 0 0 219 (34.0) 156 (27.5)

<.001

Comprehensive community
cancer program

12 (26.7) 16 (27.1) 277 (43.0) 253 (44.6)

Academic/research program 29 (64.4) 38 (64.4) 58 (9.0) 101 (17.8)

Integrated network cancer
program

4 (8.9) 5 (8.5) 90 (14.0) 57 (10.1)

Hospital region

New England 2 (4.4) 5 (8.5) 50 (7.8) 33 (5.8)

<.001

Middle Atlantic 7 (15.6) 5 (8.5) 79 (12.3) 82 (14.5)

South Atlantic 8 (17.8) 15 (25.4) 125 (19.4) 124 (21.9)

East North Central 11 (24.4) 10 (17.0) 163 (25.3) 81 (14.3)

East South Central 3 (6.7) 4 (6.8) 40 (6.2) 39 (6.9)

West North Central 5 (11.1) 2 (3.4) 67 (10.4) 25 (4.4)

West South Central 4 (8.9) 7 (11.9) 34 (5.3) 67 (11.8)

Mountain 1 (2.2) 4 (6.8) 27 (4.2) 28 (4.9)

Pacific 4 (8.9) 7 (11.9) 59 (9.2) 88 (15.5)
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(high-volume/high-adherence, 857 [13.3%]; high-volume/low-
adherence, 1611 [19.3%]; low-volume/high-adherence, 3019
[17.6%]; low-volume/low-adherence, 3707 [21.0%]).

Overall Survival by Accreditation Readiness
Patients at hospitals with high volume/high adherence sur-
vived the longest and served as the reference group for the

analysis. There was no significant difference in overall 5-year
survival compared with patients in high-volume/low-
adherence hospitals, with an HR of 1.02 (95% CI, 0.922-1.12;
P = .42). Low-volume/high-adherence hospitals demon-
strated an HR of 1.18 (95% CI, 1.08-1.28; P = .001). Low-volume/
low-adherence hospitals demonstrated an HR of 1.21 (95% CI,
1.11-1.31; P < .001). These HRs reflect the 5-year mortality risk;

Table 3. Patient Characteristics by Hospital Group

Patient Characteristics

No. (%)

P Value

High Volume/High
Adherence
(n = 5428)

High Volume/Low
Adherence
(n = 6720)

Low Volume/High
Adherence
(n = 14 149)

Low Volume/Low
Adherence
(n = 13 927)

Age, mean (SD), y 59.5 (12.6) 59.8 (12.7) 61.4 (12.5) 61.5 (12.6) <.001

Age >65 y, mean (SD) 1877 (34.6) 2462 (36.6) 5713 (40.4) 5716 (41.0) <.001

Women 2050 (37.8) 2602 (38.7) 5347 (37.8) 5360 (38.5) .44

Race/ethnicity

White 4652 (86.8) 5280 (79.4) 12 024 (85.6) 10 420 (75.6)

<.001
Black 326 (6.1) 555 (8.3) 983 (7.0) 1317 (9.6)

Hispanic 123 (2.3) 448 (6.7) 548 (3.9) 1234 (9.0)

Other 261 (4.9) 368 (5.5) 487 (3.5) 809 (5.9)

Insurance

Private 2873 (52.9) 3565 (53.1) 6701 (47.4) 6263 (45.0)

<.001

Medicare 1858 (34.2) 2270 (33.8) 5446 (38.5) 5366 (38.5)

Medicaid 365 (6.7) 412 (6.1) 995 (7.0) 1247 (9.0)

Other government insurance 75 (1.4) 106 (1.6) 196 (1.4) 162 (1.2)

Not insured 191 (3.5) 299 (4.5) 610 (4.3) 643 (4.6)

Income quartiles, $a

<38 000 905 (16.7) 1058 (15.8) 2320 (16.4) 2759 (19.9)

<.001
38 000-48 000 1317 (24.3) 1450 (21.6) 3834 (27.2) 3152 (22.7)

>48 000-63 000 1478 (27.3) 1779 (26.5) 3971 (28.1) 3521 (25.4)

>63 000 1714 (31.7) 2423 (36.1) 3994 (28.3) 4457 (32.1)

No high school degree, %a,b

≥29.0 716 (13.5) 979 (15.1) 1983 (14.5) 2978 (22.1)

<.001
20.0%-28.9 1292 (24.4) 1418 (21.8) 3411 (24.9) 3334 (24.7)

14.0%-19.9 1339 (25.3) 1503 (23.1) 3722 (27.1) 2878 (21.3)

<14.0% 1945 (36.8) 2606 (40.1) 4604 (33.6) 4311 (31.9)

Patient location

Metropolitan 3976 (74.7) 5421 (82.2) 10 265 (74.6) 11 365 (83.3)

<.001Urban 1190 (22.4) 1049 (15.9) 3030 (22.0) 2014 (14.8)

Rural 154 (2.9) 122 (1.9) 475 (3.5) 261 (1.9)

Distance traveled to hospital,
mean (SD), km

97.7 (270.6) 74.7 (208.8) 42.8 (161.5) 36.5 (104.3) <.001

Rectal cancer stage

I 740 (13.6) 1112 (16.6) 2065 (14.6) 2661 (19.1)

<.001
II 1654 (30.5) 2002 (29.8) 5114 (36.2) 4682 (33.6)

III 2472 (45.6) 2916 (43.4) 5773 (40.8) 5343 (38.4)

IV 561 (10.3) 690 (10.3) 1196 (8.5) 1240 (8.9)

Charlson-Deyo scorec

0 4184 (77.1) 5295 (78.8) 10 897 (77.0) 10 895 (78.2)

.11
1 971 (17.9) 1104 (16.4) 2522 (17.8) 2392 (17.2)

2 206 (3.8) 238 (3.5) 537 (3.8) 472 (3.4)

3 67 (1.2) 83 (1.2) 193 (1.4) 168 (1.2)
a Assigned by zip code of patient’s residence.
b Proportion of population without high school degree.
c The Charlson-Deyo score indicates the number of comorbid conditions that

a patient has, using only those found in the Charlson Comorbidity Score
Mapping Table.15

Research Original Investigation Evaluation of Access to Hospitals Most Ready to Achieve National Accreditation for Rectal Cancer

520 JAMA Surgery June 2019 Volume 154, Number 6 (Reprinted) jamasurgery.com

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

http://www.jamasurgery.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.5521


they are reported for each group compared with the refer-
ence group and were adjusted for age, sex, race/ethnicity,
Charlson-Deyo comorbidity score, and rectal cancer stage (eFig-
ure and eTable in the Supplement). The Charlson-Deyo score
indicates the number of comorbid conditions that a patient has,
using only those found in the Charlson Comorbidity Score Map-
ping Table.15 Regarding relative survival between the other
3 groups of hospitals, compared with the high-volume/low-
adherence hospitals, the low-volume/high-adherence hospi-
tals demonstrated an HR of 1.15 (95% CI, 1.04-1.28; P = .006),
and the low-volume/low-adherence hospitals demonstrated
an HR of 1.19 (95% CI, 1.07-1.32; P = .001). The HR for the low-
volume/low-adherence hospitals compared with the low-
volume/high-adherence hospitals was 1.03 (95% CI, 0.97-1.1;
P = .36). On multivariable Cox proportional hazards model re-
gression, high-volume hospitals had better 5-year survival out-
comes than low-volume hospitals (HR, 0.99; 95% CI, 0.99-
1.00; P < .001), but there was no significant survival difference
by hospital process standard adherence.

Discussion
This study has 3 key findings. First, the hospitals most pre-
pared for accreditation are a small group of predominantly aca-
demic centers that serve a highly resourced patient popula-
tion. Second, most patients with rectal cancer are cared for
at low-volume or low-adherence hospitals, which are most of-
ten comprehensive community cancer centers serving pa-
tients with fewer socioeconomic resources. Patients tend to
travel shorter distances to receive care at these hospitals that
are less likely to be prepared for NAPRC accreditation. Third,
mean 5-year survival is lowest among patients in low-volume/
low-adherence hospitals, which are least likely to receive
accreditation.

Previous studies have found that many patients who un-
dergo treatment for rectal cancer in the United States do not
receive guideline-concordant care.5 Accordingly, in this
study we found that a minority of hospitals are currently well
positioned to achieve the requirements for NAPRC accredita-
tion. In a recent study that queried hospitals’ readiness for ac-
creditation, their self-reported rates of adherence were con-
sistent with our findings.11 Low-volume/low-adherence
hospitals are unlikely to be accredited, and they have signifi-
cantly worse survival compared with other hospital groups.
However, they perform half of all rectal cancer operations and,
as found in other analyses, serve a larger proportion of older,
Medicare and/or Medicaid, and black and Hispanic patients,
and patients who do not travel far for care.13,16 Whether the
NAPRC can successfully improve the quality of care in these
settings or induce selective referral to accredited institutions
remains unknown.

It is essential that we understand the possible mecha-
nisms for care improvement in the setting of the NAPRC
because of the considerable gap identified between the
highest- and lowest-performing hospitals. Without efforts to
improve access to high-quality care for patients who receive
treatment at the lowest-performing hospitals, an accredita-

tion program for high-performing institutions could easily ex-
clude the places most in need of improvement. Failing to in-
clude these lower-volume, lower-adherence hospitals in the
NAPRC will leave some of the most vulnerable patients with
access to inferior care.17

The findings of this study suggest 2 different strategies by
which the NAPRC might successfully enable reductions in rec-
tal cancer care disparities. Both structural determinants, such
as case volume, and process measures, such as the NAPRC stan-
dards, contribute to the quality of care that a hospital can
provide.18 Hospitals in the high-volume/low-adherence group,
as well as the low-volume/high-adherence group, are compel-
ling targets for focused quality improvement efforts. The first
strategy is geared toward the high-volume centers. We be-
lieve that the current NAPRC standards are suited for improv-
ing care at hospitals with high-volume but low-guideline ad-
herence. Promoting improved adherence to process standards
via, for example, training sessions tailored to the depart-
ments required to meet certain guidelines, could facilitate
accreditation for these hospitals. Similar survival outcomes
between this hospital group and the high-volume and high-
adherence group provide further rationale for the NAPRC to
promote process improvement and allow these institutions
to earn accreditation.

The second strategy for broader inclusion targets low-
volume hospitals that already achieve high-level adherence to
the measured process standards. This strategy is more chal-
lenging, but would likely make a greater contribution to ex-
panding access to high-quality care, as the patients who re-
ceive treatment at these hospitals share sociodemographic
characteristics with the underserved populations that seek care
at low-volume/low-adherence hospitals. In addition to serv-
ing a high proportion of low-income, publicly insured, and ra-
cial minority patients, this hospital group provides care for the
largest share of patients from rural areas. It is encouraging that
low-volume/high-adherence institutions already deliver care

Figure 2. Distance Traveled by Hospital Group
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concordant with multiple process standards despite their lower
rectal cancer case volume, but this is tempered by their pa-
tients’ survival outcomes, which are shorter than those of the
high-volume hospitals. The NAPRC might consider a strategy
in which it encourages selective referral of clinically complex
patients with rectal cancer receiving care at low-volume/low-
adherence hospitals to the low-volume/high-adherence
hospitals.19 In addition, partnering these low-volume hospi-
tals with academic centers to coordinate care plans, for ex-
ample, via regional collaboratives, could further encourage
high-quality care.20,21

Although there has been reasonable concern about the ef-
fect of expanding systems of care, proceeding deliberately with
proper oversight for patient safety can mitigate these risks.22

Admittedly, these considerations are ambitious and may re-
quire resources and influences beyond those available within
the proposed accreditation program.

Limitations
There are limitations to this study. First, owing to the obser-
vational retrospective nature of the NCDB, these findings may
be biased by unmeasured confounding variables. However, this
analysis is bolstered by the fact that it is conducted at the hos-
pital level, which lessens the effect of differences between in-
dividual patients by pooling data into larger cohorts. Second,
our process standards are an imperfect surrogate for the ac-
tual NAPRC standards. These 5 standards do not capture all rel-
evant hospital quality attributes; however, they are the best
available means of describing program quality from a large na-
tional database and have been used in studies authored by the
architects of NAPRC to assess national trends in quality ad-
herence in rectal cancer care.5 A more granular study of par-
ticular process measures and their effect on patient out-
comes will be needed after the NAPRC is implemented. Third,
the NCDB is not a comprehensive national database, as it in-
cludes only Commission on Cancer–accredited institutions.8

However, it is anticipated that nonaccredited hospitals would
have even lower surgical volumes and lower rates of adher-
ence to guidelines, and thus their exclusion is likely conser-
vative. Although the findings can be generalized only to Com-
mission on Cancer–accredited hospitals, NAPRC accreditation
requires Commission on Cancer accreditation, and thus NCDB
data cover the full set of hospitals relevant to these ques-

tions. Furthermore, we excluded patients with missing clini-
cal staging, as their care could not be assessed for adherence
to key measures, and exclusions were least common in the
high-volume/high-adherence hospitals. Any bias from this dif-
ference would again be conservative, however, as their inclu-
sion would exaggerate differences between groups.

In addition, the survival analysis demonstrated that vol-
ume was a stronger predictor of survival than process stan-
dard adherence. Volume is not included as an accreditation
standard in the NAPRC but may be associated with a hospi-
tal’s ability to provide complex multidisciplinary care.23,24 The
NAPRC has designated multiple clinical protocols beyond just
the process standards (eg, multidisciplinary tumor boards and
quality-reporting systems) as criteria for accreditation. Our
model included volume as a proxy for these unmeasured struc-
tural standards because they will be most readily achieved in
specialty institutions with established, high-volume rectal can-
cer practices. Our findings remain relevant to the NAPRC and
potential efforts to increase the inclusivity of the accredita-
tion program.

Conclusions
If the NAPRC aims to make substantive progress in bettering
rectal cancer care in the United States, preserving access via
broader accreditation appears to be necessary. Specifically, low-
volume/low-adherence hospitals could selectively refer pa-
tients with more complex conditions to low-volume/high-
adherence hospitals. In addition, it appears that high-volume
hospitals should renew their commitment to process stan-
dards, and those with lower rates of adherence to these mea-
sures should be supported in improving the delivery of high-
quality care to achieve accreditation. In this way, the NAPRC
could improve access to high-quality rectal cancer care while
maintaining a commitment to excellence.

The NAPRC seems to need to hold institutions to a high
standard; however, it does not appear that this goal should be
at the expense of preserving, and even expanding, access to
high-quality care for socioeconomically disadvantaged pa-
tients. Effort to improve the care of underserved populations
will probably yield the largest improvements in survival and
quality of life for patients with rectal cancer.
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