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Background." Risk-adjusted mortality and morbidity rates 
are o f t e n  used as measures of the quality of surgical 
care. This study was conducted to determine the valid- 
ity of  risk-adjusted surgical morbidity and mortality 
rates as measures of quality of care by assessing the  
process and structure of  care in surgical services with 
higher-than-expected and lower-than-expected risk- 
adjusted 30-day mortality and morbidity rates. 

Study Design: A structural survey of 44 Veterans Affairs 
Medical Center surgical services and site visits to 20 
surgical services with higher-than-expected and lower- 
than-expected risk-adjusted outcomes were conducted. 
Main outcome measures included assessment of tech- 
nology and equipment, technical competence of staff, 
leadership, relationship with other services, monitoring 
of quality of  care, coordination of  work, relationship 
with affiliated institutions, and overall quality of care. 

Results: Surgical services with lower-than-expected risk- 
adjusted surgical morbidity and mortality rates had sig- 
nificantly more equipment available in surgical inten- 
sive care units than did services with higher-than- 
expected outcomes (4.3 versus 2.9, p < 0.05). Site- 
visitor ratings of  overall quality of Care were 
significantly higher for surgical services with lower- 
than-expected morbidity and mortality rates (6.1 versus 
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4.5 for high outliers, p < 0.05); technology and equip- 
ment were rated significantly better among low-outlier 
services (7.1 versus 4.8 for high outliers, p < 0.001). 
Masked site-visit teams correctly predicted the outlier 
status (high versus low) of 17 of the 20 surgical services 
visited (p < 0.001). 

Conclusions: Significant differences in several dimen- 
sions of process and structure of the delivery of surgi- 
cal care are associated with differences in risk-adjusted 
surgical morbidity and mortality rates among 44 Veter- 
ans Affairs Medical Centers. (J Am CoU Surg 1997;185: 
341-351. © 1997 by the American College of Sur- 
geons) 

During the last decade,  interest  has grown in com- 
paring the risk-adjusted ou tcomes  of  health care 
providers as a strategy for assessing quality of  care, 
Proprietary and publicly available risk-adjustment 
systems have been  deve loped  for  use at the fed- 
eral, state, regional, and local levels (1). The  va- 
lidity of  risk-adjusted ou tcomes  cont inues to be  
controversial.  For example,  clinicians challenge 
the face validity of  the risk factors inc luded in 
risk-adjustment models;  methodologis ts  and clini- 
cians argue over the  con ten t  and  construct  validity 
of  bo th  risk factors and  outcomes;  and the predic- 
tive validity of  risk-adjustment models,  j u d g e d  by 
statistical tests o f  calibration a n d  discrimination, 
may vary f rom p o o r  to modera te ly  good (2-4) .  
The  pr imary assumption in using risk-adjusted 
ou tcomes  as a measure  of  quality of  care is that  
they reflect true differences among  providers in 
the processes and structure of  care. That  is, the 
providers with the best  ou tcomes  will be  those with 
the most  effective structures and processes for 
delivering care. Donabed ian  (5) noted,  however,  
that  the observation of  ou tcomes  is an indirect  
means  of  assessing the process of  care. 

This article reports  the results of  an effort  to 
assess the validity of  risk-adjusted surgical out- 
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comes. These risk-adjusted surgical outcomes were 
developed as part  of  the National Veterans Affairs 
Surgical Risk Study (NVASRS). Begun in 1991, the 
NVASRS established a system for collecting, ana- 
lyzing, and report ing pat ient  risk factors and 30- 
day postoperative outcomes on all major noncar- 
diac surgery pe r fo rmed  in the 123 Veterans Affairs 
Medical Centers (VAMCs) that perform major sur- 
gery. The  first phase of the NVASRS led to the 
development  of  risk-adjusted surgical outcomes 
for 44 university-affiliated VAMCs that perform 
cardiac and major noncardiac surgery. 

We adopted  two complementary  approaches to 
assess the validity of  the NVASRS risk-adjusted sur- 
gical outcomes. In one approach,  trained surgeon 
reviewers per formed process-of-care evaluations 
based on pat ient  charts sampled from those 44 
VAMCs that were either high or low outliers for 
risk-adjusted postoperative mortality and morbid- 
ity. The results of the chart  review study will be 
repor ted  separately. In a second approach,  we 
conduc ted  site visits to the high- and low-outlier 
VAMCs to assess differences in the structures and 
processes of care that w o u l d  be evident only 
th rough direct observation. We developed a site- 
visit protocol,  interview and observation guide- 
lines, and a site-visit scoring and report ing mech- 
anism. In both approaches,  the examiners were 
masked to the outlier status of the hospitals. The 
results of these site visits and their relations to 
risk-adjusted postoperative outcomes are the sub- 
jects of this report. 

Methods 

Development of the risk-adjusted surgical mortality 
and postoperative morbidity models. The Depar tment  
of Veterans Affairs (DVA) Office of Quality Man- 
agement  and Health Services Research and Devel- 
o p m e n t  Service initiated the NVASRS in response 
to federal legislation requiring the DVA to report  
comparative risk-adjusted outcomes data. A de- 
tailed discussion of the development  and results of  
the risk-adjustment models and outcomes has 
been presented elsewhere (6-8) .  Here we provide 
a brief overview of the risk-adjustment models. 

The surgical services of 44 VAMCs participated 
in the first phase of  the study (October 1, 1991 to 
December  31, 1993). Each participating center  is 
affiliated with a medical  school a n d  is involved in 
graduate medical  educat ion in surgery, surgical 
subspecialties, and o ther  medical  specialties. Sur- 
gical cases were eligible for inclusion in the study 
if the pat ient  received general, spinal, or epidural 
anesthesia. Surgical procedures  with very low ob- 

served mortality or postoperative morbidity rates 
were excluded (eg, vascular shunt  revision, diag- 
nostic endoscopy, simple incision and drainage of  
skin abscesses). Operations were collected in eight 
surgical subspecialties: general surgery, thoracic 
surgery, peripheral  vascular surgery, neurosur- 
gery, orthopaedics, urology, otolaryngology, and 
plastic surgery. Cardiac surgery information was 
collected but  was analyzed separately as part  of  the 
Cont inuous Quality Improvement  in Cardiac Sur- 
gery program based at the Denver VAMC (9-13).  

Clinical pat ient  risk factors, intraoperative infor- 
mation, and 30-day postoperative outcomes were 
collected prospectively on 87,078 surgical proce- 
dures over a 27-month period. Postoperative out- 
comes included both  mortality and  21 predef ined 
morbidities occurring in the 30 days after the 
index operation. Preoperative clinical risk factors 
(total factors = 67), preoperative laboratory re- 
sults (total results = 17), and intraoperative vari- 
ables such as the C o m m o n  Procedural  Terminol- 
ogy (CPT)-4 code (there were 16 total variables) of  
the principal operative procedure  were noted,  as 
were other  associated operative procedures  and 
total operative time. 

We used the preoperative variables to develop 
risk-adjustment models for mortality and postop- 
erative morbidity. Logistic regression was used for 
surgical mortality which was measured as whether  
the pat ient  died within 30 days of  the index surgi- 
cal procedure.  Logistic regression was also u sed  to 
model  postoperative morbidity, defined as the 
presence of one or more  of the 21 predef ined 
morbidities occurring in the 30 days postopera- 
tively. To account  for the underlying risk of  the 
surgical procedure  i ndependen t  of  patient  risk, we 
used the ratings of the complexity of each of  the 
CPT-4 codes in the data set by panels of Veterans 
Administrat ion surgical subspecialists. The panel- 
ists rated the complexity of each CPT-4 code on a 
scale f rom 1 to 5. The surgical panel  ratings were 
highly correlated with the Resource Based Relative 
Value Scale weighting scales (r -- 0.76 for all op- 
erations; p = 0.0001) (14, 15). 

The mortality risk-adjustment model  for all op- 
erations had  a total of  34 pat ient  risk factors and 
had a c-index of  0.89. Leading predictor  variables 
for all operations included preoperative serum 
albumin level, American Society of  Anesthesia 
class, emergency scheduling of the operation,  the 
presence of disseminated cancer, age, a blood 
urea ni t rogen > 40 m g / d L ,  the do-not-resuscitate 
status of  the pat ient  before operation,  platelet 
count  --< 150,000/mL, weight loss > 10% in the 6 
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months  before operat ion,  and an elevated serum 
glutamic oxaloacetic t ransaminase level (7). 

The  postoperative morbidi ty mode l  for all oper- 
ations had  18 patient  risk factors and a c-index of  
0.78. The  leading predic tor  variables for postop- 
erative morbidi ty were similar, bu t  not  identical, to 
those for the mortali ty models  and  inc luded pre- 
operative serum albumin,  Amer ican  Society of  An- 
esthesia class, the complexity score of  the princi- 
pal operat ion,  emergency  schedul ing of  the 
operat ion,  the patient 's  funct ional  status before  
the operat ion,  use of  ventilation before  operat ion,  
wound  infect ion before operat ion,  a history of  
chronic  obstructive pu lmonary  disease, and  a he- 
matocr i t  -< 38% (8). 

The  logistic regression models  were used to es- 
t imate the probability of  death  or postoperative 
morbidi ty  for each patient. The  expected  mortal- 
ity rate for each VAMC surgical service was calcu- 
lated by summing  the probabilities of  death  or 
morbidi ty for each of  its cases. The  observed 
VAMC mortali ty rate was then compared  with the 
expected  VAMC mortali ty rate in the form of  an 
observed-to-expected ratio ( O / E  ratio). A similar 
O / E  ratio was calculated for postoperative mor- 
bidity. Statistical outliers f rom the average O / E  
ratio of  1.0 were calculated using an exact  m e t h o d  
to compu te  the conf idence  interval for a binomial  
propor t ion.  Conf idence  intervals that did not  in- 
clude 1.0 indicated high or low outlier hospitals. 
The  O / E  ratios were kept  in strict conf idence  for 
the dura t ion  of  the study. Of  the 44 VAMCs, 13 
were statistical outliers for mortali ty at the 90% 
conf idence  interval (6 high and  7 low), and  20 
were statistical outliers for postoperative morbidi ty 
at a 99% conf idence  interval (8 high and  12 low). 

Site-visit methodology. 
Site-visit rationale and conceptual framework. 

Site visits were used to test the validity of  the DVA's 
risk-adjusted surgical outcomes as a measure  of  
quality of  care. We conduc ted  this test by examin- 
ing the relat ionship between a VAMC's risk- 
adjusted surgical outcomes and  a site-visit team's  
ratings of  its structures and processes of  care. We 
hypothesized that  VAMCs with h igher  ra t ings  on  
structures and  processes would have lower-than- 
expec ted  risk-adjusted adverse outcomes; con- 
versely, VAMCs with low ratings of  processes and  
structures would have higher- than-expected risk- 
adjusted adverse outcomes.  

The  rationale for the site visits comes f rom a 
growing body of  theoret ic  and  empiric research 
indicat ing that  the structural characteristics and  
organizational processes of  heal th  care institutions 
inf luence pat ient  outcomes (16-20).  Site visits are 

a traditional and widely pract iced m e t h o d  for as- 
sessing structure and  processes of  care. Most ac- 
credit ing organizations in the heal th  care industry 
use site visits as an integral  part  of  their  assessment 
strategy (21-23). 

Our  site-visit me thodo logy  emphasized the ex- 
per t  j u d g m e n t  of  site visitors in assessing the struc- 
tures and  processes of  surgical services. To ensure  
consistency across sites, we developed a site-visit 
protocol  and a scoring system in relation to seven 
conceptual  dimensions  of  surgical-service struc- 
ture and  process: technology and equipment ,  
technical  compe tence  of  clinical staff (surgeons, 
anesthesiologists, nurses, and  house staff), the in- 
terface with o ther  clinical and support  services in 
the hospital, relationships with the affiliated med-  
ical school and  university hospitals, moni tor ing  of  
quality of  care, communica t ion  and coordinat ion 
of  work, and surgical service and  hospital clinical 
leadership. We selected these dimensions f rom 
the available l i terature addressing quality of  care 
in heal th  care institutions. Table 1 provides br ief  
definitions of  each of  these dimensions.  

Selection of  surgical services for site visits. 
Twenty of  the 44 participating VAMCs were se- 
lected for site visits. We selected the five VAMC 
surgical services with the highest  O / E  ratios for 
mortali ty (range, 1.28-1.53), the five with the low- 
est mortali ty O / E  ratios (range, 0.49-0.76),  the 
five with the highest  postoperative morbidity O / E  
ratios (range, 1.20-1.46), and  the five with the 
lowest postoperative morbidi ty O / E  ratios (range, 
0.49-0.82) for all operat ions combined.  All se- 
lected VAMCs were statistical outliers for mortali ty 
or postoperative morbidity.  One  VAMC was a low 
outlier for mortali ty and  postoperative morbidity. 
This VAMC was selected for its mortality outl ier 
status, and  a sixth hospital was chosen as a low 
postoperative morbidi ty  outlier. 

Site-visit teams. Each site-visit team consisted of  
three people: a chief  of  surgery f rom a VAMC 
among  the 44 VAMCs, a VAMC surgical nurse 
intensivist with clinical and m a n a g e m e n t  experi- 
ence  in postoperative intensive care, and a mem-  
ber  of  the study team. Each site-visit team used the 
same interview protocols and  guides at each visit. 
All of  the site visitors a t t ended  an or ientat ion 
mee t ing  with study investigators, at which time 
they were briefed about  the goals of  the study, the 
interview and  site-visit observation protocols, and  
the scoring instruments.  Ten  surgeons, five 
nurses, and  four  study investigators part icipated in 
the site visits. Both the site visitors and the 20 
participating VAMCs were aware that outl ier hos- 
pitals were being visited but  were masked to the 
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Tab le  1. D i m e n s i o n s  o f  Qual i ty  o f  Care  a n d  D e f i n i t i o n s  

Dimension Definition 

Technolog T and equipment  

Technical competence  of  staff 

Interface with other  services 

Relationships with affiliated institutions 

Monitoring of  quality of  care 

coord ina t ion  of  work 

Leadership 

This component  refers to the availability and quality of surgical technology and equipment  in the 
operating rooms, anesthesia preparation areas, surgical intensive care units, surgical floors, and 
ambulatory areas. Consideration should be given to the factors underlying effective or 
ineffective resource allocation and resource management .  

This component  refers to the technical skills of surgical, nursing, and anesthesia staff in the 
provision of care. Consideration is to be given to whether  surgical, nursing, and anesthesia staff 
and house staff have sufficient training, experience, and supervision to carry out their 
responsibilities on the surgical service. 

This component  refers to the surgical service's relationship with other  services in the hospital 
(eg, medical service, laboratory, radiology, medical administration, information resource 
management)  on which it depends  for resources and technical support. Consideration is given 
to factors that promote  or impede effective relationships and the implications for patient care. 

This componen t  refers to the relationship between the VA surgical service and the depar tment  of  
surgery and other  surgical subspecialties of  the academic affiliated institution. Consideration is 
given to the degree to which the VA surgical service is integrated into the affiliated institution 
through committee participation and shared physical resources and staff, and the overall 
mutual cooperation and support  that exists between the institutions. 

This component  refers to the processes and activities designed to improve quality of  care. 
Consideration is given to how quality-of-care problems are identified, evaluated, and corrected. 

This componen t  refers to the activities, processes, and systems that coordinate work of the 
surgical staff. Consideration is given to the use of  several coordination mechanisms: staff 
training, policies and regulations, staff meetings, patient care conferences, and supervision. 

This component  refers to the quality of clinical and management  leadership on the surgical 
service. Consideration is given to whether  the leadership of the surgical service (ie, the chief  of 
surgery, chief of  anesthesia, and nurse director) is aware of  and sensitive to the ideas and 
concerns of surgical staff and whether  the leadership maintains high quality standards for staff. 

VA, Veterans Administration. 

outlier status of  the surgical services at the t ime of  
the site visit. 

Site-visit protocol, The last case was en te red  into 
the NVASRS on D e c e m b e r  31, 1993, and  data 
collection was comple ted  on February 28, 1994. 
Data editing, mode l  development ,  and  analysis of  
interhospital  variation were comple ted  in October  
1994. Sites were notif ied of  their  selection for site 
visits in November  and  December  1994. Site visits 
were conduc ted  between February 1, 1995, and 
April 30, 1995. Each site visit was 2 days long. 
Before the site visit, each team reviewed previously 
collected descriptive data on  the VAMC surgical 
service. The  descriptive data came from a survey 
(Background and  Structure Quest ionnaire)  of  the 
chiefs of  surgery at all 44 VAMCs that  part icipated 
in the first phase of  the NVASRS. This question- 
naire asked about  structural characteristics of  the 
surgical services, including the n u m b e r  of  surgical 
beds, surgical volume,  academic affiliations and  
residency programs,  staffing of  the surgical service 
(surgeons, anesthesiologists, and  nurses),  technol- 
ogy in the surgical intensive care uni t  (SICU) and 
opera t ing rooms (ORs), and  quality-of-care moni- 
toring program.  

The  site-visit team conduc ted  both individual 
and  group interviews in accordance  with a struc- 
tured  interview protocol  designed for each indi- 
vidual or  group interview. Questions in the inter- 
view protocol  co r r e sponded  to one of  the seven 

quality-of-care dimensions p resen ted  in Table 1. 
For each VAMC, individual interviews were con- 
duc ted  with each chief  of  surgery, chief  of  staff, 
chief  of  anesthesiology, chief  of  medicine ,  senior 
nurse responsible for the surgical service, chief  
surgical resident,  and  the person responsible for 
quality assurance on the surgical service. Group 
interviews were conduc ted  with staff surgeons (vas- 
cular and  general  surgeons, orthopaedists,  and  
urologists); nurse managers  responsible tor  the 
ORs and  the SICUs; nurse managers  responsible 
for each floor caring for surgical patients; and  a 
group of  surgeons, anesthesiologists, nurses, and 
clinical suppor t  staff (eg, a ward clerk or  secretary) 
f rom a surgical floor. The  site-visit team also at- 
t ended  "walk rounds" in the SICU and had a tour  
of  the ent ire  surgical service (ie, ORs, recovery 
room, SICU, surgical floors, and  ambulatory  sur- 
gery areas). The  nurse site visitor also spent  1-2 
hours  observing the physical layout and  organiza- 
tion of  care in the SICU. In addition, the site-visit 
team held  an exit mee t ing  with the chief  of  sur- 
gery. The  site-visit team used the exit mee t ing  to 
debr ief  the chief  in general  about  the assessment 
and  to clarify outs tanding questions or issues that 
arose dur ing  the 2-day visit. 

Rating and assessment o f  processes and struc- 
tures by site-visit team. The site-visit teams con- 
duc ted  their  assessment of  the 20 VAMCs in two 
steps. First, immediate ly  after the comple t ion  of  a 
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Table 2. Selected Surgical Service Structural Characteristics for All Hospitals and for High- and Low-Outlier Hospitals* 

All hospitals H igh-ou t l i e r  hospitals Low-outlier hospitals 
Structural characteristic (n = 44) (n = 10) (n = 10) p value* 

Surgical volume 
Mean  n u m b e r  of  operat ions annually 

Surgical residency program 
Mean r e s i d e n t s / m o n t h  on all services 

Surgeon staffing 
Mean  n u m b e r  full-time surgeons  

Mean  n u m b e r  part-time surgeons  

Use of  allied heal th  advanced practit ioners 
Programs that  use such practi t ioners (%) 

Availability of  technology 
Mean  SICU technology score 

(possible range  0-8) 
Mean  OR technology score 

(possible range 0-10) 

2,804 _+ 952 2,681 ± 1,060 2,494 + 649 0.64 
(1,132-5,000) 

24.2 ± 7.4 22.8 ± 4.6 22.8 + 4.6 1 
(10-50) 

3.57 ± 3.9 2.6 ± 2.1 4.1 -+ 3.2 
(0-18) 

26.4 _+ 11.1 22.6 _+ 13.4 28.2 + 15.5 
(1-51) 

0.24 

0.4 

70 60 80 0.2 

4.5 ± 1.8 2.9 -+ 1.3 4.3 _+ 1.3 0.02 

7.5 - 2.1 6.9 ± 2.6 7.2 -+ 2.5 0.79 

*Data are mean -+ standard deviation (range), except as noted. 
tStatistical comparisons are between high- and low-outlier hospitals. 
SICU, surgical intensive care unit; OR, operating room. 

site visit, each site-visit team member  independent ly  
ra ted the VAMC surgical service f rom 1 (poor)  to 
9 (excellent) for each of  the seven dimensions  and 
for overall quality of  care. In addition, each site- 
visit team m e m b e r  was asked to predic t  the outl ier  
status of  the VAMC (ie, h igher- than-expected or  
lower-than-expected risk-adjusted mortality a n d / o r  
postoperat ive morbidity) .  Second,  after the  mem- 
bers of  a site-visit team i n d e p e n d e n t l y  ra ted the 
VAMC, they met  and discussed their ratings and 
de t e rmined  a team rating for each d imens ion  and 
for overall quality of  care. They also made  a team 
prediction of  the outlier status of  the surgical service. 
In addition, each site-visit team member  submitted a 
written justification for his or her  ratings as well as a 
summary of  the strengths and areas for improve- 
ment  for each VAMC. The team members  were also 
asked to describe innovative programs, policies, or  
p rocedures  they had identif ied dur ing the site 
visits and obstacles to providing high-quality care. 

Analysis of site-visit data. We analyzed the data 
f rom the site visits in three ways. First, we com- 
pared  the site-visit team ratings of  the 10 VAMCs 
with lower-than-expected ou tcomes  with those of  
the 10 VAMCs with higher- than-expected out- 
comes. Differences be tween  the team ratings on 
each of  the seven dimensions  of  quality of  care 
and overall quality of  care for high- and low-outlier 
hospitals were tested for  statistical significance us- 
ing unpa i red  Student ' s  t-tests. Second,  we com- 
pared  the team predic t ion of  the outl ier  status for 
each of  the 20 surgical services with the outl ier  
status based on the risk-adjusted outcomes.  Per- 
cent  exact  ag reemen t  and kappa  statistics were 

calculated. Third, we analyzed the written site-visit 
reports to assess qualitative differences between the 
high- and low-outlier VAMCs regarding the seven 
quality-of-care dimensions used in the site visits. 

Results 

Descriptive characteristics of the surgical services. Ta- 
ble 2 presents  selected structural characteristics 
for  the 10 high- and  the 10 low-outlier surgical 
services and for all 44 VAMCs in the NVASRS. 
Al though a considerable  range existed in the 
n u m b e r  of  surgical p rocedures  pe r fo rmed  annu- 
ally among  the 44 VAMCs (1,132-5,000 operat ions  
per  year), the mean  n u m b e r  of  operat ions for the 
high and low oufliers was similar. I n  addition, 
there  were no statistically significant differences 
be tween  the high and  low oufliers with respect  to 
the mean  n u m b e r  of  surgical residents rotating on 
each surgical service monthly,  the mean  n u m b e r  
of  full- and part-time surgeons,  and the use of  
allied heal th advanced practi t ioners (eg, nurse 
practi t ioners and physician assistants). 

Table 2 also presents  informat ion compar ing  
the high and low oufliers regarding the availability 
of  technology in the SICUs and  ORs. Each of  the 
44 VAMCs received a technology-availability score 
based on how many of  8 possible items were avail- 
able in the SICU 1 and how many of  10 possible 

Two-channel  electrocardiograms, three pressure  channe l  modes  for 
pu lmonary  artery wave measu remen t ,  gastric pH  meters,  con t inuous  
mixed  venous oxygen saturat ion m e a s u r e m e n t  equipment ,  end-tidal 
carbon dioxide measu remen t ,  au tomated  da ta -management  systems 
(eg, Careview, Hewlett  Packard, CA), in-unit  blood gas and  blood 
electrolyte measurement .  
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T a b l e  3. Si te-Visi tor  T e a m  R a t i n g s  o f  D i m e n s i o n s  o f  Q u a l i t y  o f  C a r e  by H i g h -  a n d  

L o w - O u t l i e r  H o s p i t a l s *  

Low-outlier hospitals High-outlier hospitals 
Dimens ion  (n = 10) (n = 10) p Value 

Technology  and  e q u i p m e n t  7.1 +- 1.1 
Technical  competence  6.8 _+ 1.0 
Interface with o ther  services 5.4 _+ 1.8 
Relat ionship with affiliated institutions 6.3 -+ 1.1 
Moni tor ing  of  quality of  care 5.4 +_ 1.4 
Coordinat ion of  work 5.5 +- 1.8 
Leadership  6.0 -+ 2.2 
Overall quality of  care 6.1 + 1.9 

4.8 --+ 1.5 0.001 
6.0 --+ 0.9 0.08 
4.5 --+ 1.2 0.2 
5.1 + 1.7 0.08 
4.4 --+ 1.6 0.1 
4.6 --+ 1.2 0.2 
5.0 --+ 1.2 0.2 
4.6 -+ 1.0 0.04 

*Ratings of dimensions of quality of care ranged from 1 = poor to 9 = excellent. Data are mean -+ 
deviation. 

standard 

items were available in the ORY Although the 
high- and low-outlier surgical services appeared to 
be similar in the availability of  OR equipment ,  the 
low outliers did have significantly more  equ ipment  
in the SICU than did the high outliers (4.3 versus 
2.9, p < 0.05). 

Site-visitor ratings for the dimensions of quality of 
care. The comparison of  the team ratings for the 
h i g h - a n d  low-outlier surgical services p roduced  
results that  were largely as expected (Table 3). 
The  team rating of overall quality of care was 6.1 
for the low-outlier surgical services, compared  with 
4.6 for the high outliers (p < 0.05). Low outliers 
also received significantly higher  summary team 
ratings than the high outl iers  for the technology 
and equ ipment  d imension (7.1 versus 4.8, p < 
0.001). The team ratings on the other  six dimen- 
sions (technical competence,  interface with other  
services, relationship with affiliated institutions, 
moni tor ing  of quality of care, coordinat ion of 
work, and leadership) were consistently h igher  for 
low-outlier hospitals, a l t h o u g h  the differences 
reached only borderl ine statistical significance. 

Site-visitor prediction of outlier status of surgical ser- 
vices. The site visitors correctly identified the out-  
lier status of 17 of the 20 VAMCs (Table 4).  Per- 
cent  exact agreement  was 85% (p < 0.001); the 
kappa statistic was 0.7. They correctly identified 
nine of the mortality-outlier VAMCs and eight of  
the postoperative morbidity outliers. They incor- 
rectly identified one low-mortality outlier as a high 
outlier. For the two other  VAMCs, one site-visit 
team incorrectly identified a high-morbidity out- 
lier as a low outlier, and another  team incorrectly 
identified a low-morbidity outlier as a high outlier. 
The site visitors were not  able to identify whether  

2 Two-channel  electrocardiograms, four  channe l  modes  for pulmo-  
nary artery waveforms, cell saver, intraoperafive ul t rasonography,  
t ransesophageal  echography,  left ventricular assist devices, eapnom- 
eters, oximetric catheters,  pulse oximetry, and  DragerNarkomed 4 
anesthesia  equipment .  

the VAMCs were outliers for mortality as opposed 
to postoperative morbidity. 

Qualitative content analysis of the site-visit reports. 
The qualitative content  analysis of  the  site visitors' 
written reports provided detailed information 
about  differences between the high- and , low-  
outlier surgical services for each of  the seven 
quality-of-care dimensions. Characteristics of  low- 
outlier hospitals were no ted  if they were observed 
in six or more  of the site-visit reports and were 
noted  in three or fewer of  the high-outlier hospi- 
tals. Conce rn ing  technology and equipment ,  the 
site visitors no ted  that the physical layout of  the 
low-outlier hospitals (eg, space between beds in 
the SICU, square footage in the OR), particularly 
in the SICU, t ended  to be more  spacious and less 
constricted than in the high outliers. In the area of 
technical competence,  the site visitors c o m m e n t e d  
on the higher  use of  per  diem nursing staff in the 
SICU and a lower skill level among  nursing staff in 
high outliers, in part  because of the loss of  clinical 
nurse specialists f rom layoffs and cutbacks. With 
respect to the relationship between the VAMC 
surgical service and the affiliated university sur- 
gery program, the site visitors identified two dis- 
t inguishing characteristics of low outliers: a high 
level of integration of  faculty (eg, salary structures, 
academic conferences, faculty sharing of  re- 
sources) and short  distances between the univer- 
sity hospital and the VAMC. 

T a b l e  4, Si te-Visi tor  T e a m  J u d g m e n t  o f  O u t l i e r  S t a tu s  by  

R i s k - A d j u s t e d  O u t c o m e s  M o d e l  O u t l i e r  S t a tus  

Site-visit team 
j u d g m e n t  

Risk-adjusted 
outcomes  mode l  High Low Total 

High 9 1 10 
Low 2 8 10 
Total 11 9 20 

Percent exact agreement = 85% (p < 0.001); kappa = 0,7. 
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In the dimension concerned  with the interface 
between the surgical service and other  clinical 
depar tments  and support  functions in the VAMC 
(eg, internal  medicine,  cardiology, radiology, clin- 
ical laboratory, pharmacy, social service, blood 
bank),  the site visitors no ted  that the low outliers 
had strong relationships with internal medicine 
and cardiology; these relationships appeared to 
contr ibute to the timeliness of cardiology consul- 
tations. Among  the low outliers, they also noted  
the high quality of personal and professional rela- 
tionships between the chiefs of surgery and inter- 
nal medicine;  the two chiefs met  regularly to dis- 
cuss issues of  mutual  concern and interest and 
showed mutual  respect and trust. In terms of  mon- 
i toring of quality of care, a l though each VAMC 
had a quality-assurance program in place, the site 
visitors repor ted  that the low outliers were far 
more  effective than the high outliers in collecting 
and moni to r ing  performance indicators and were 
more  likely to use the information to develop 
quality-improvement initiatives within the service 
on a regular basis. Moreover, the site visitors ~ ob- 
served that the personnel  in the depar tmen t  re- 
sponsible for quality moni tor ing  and improve- 
men t  had  a close working relationship with the 
chief of  surgery. This was characterized by the 
proximity of  their offices, frequently scheduled 
meetings, and high informal access to the chief for 
communica t ion  and problem solving. 

In the area of  communica t ion  and coordinat ion 
of work, the site visitors noted  several differences 
between the high- and low-outlier VAMCs. First, 
more  interaction between surgical and  nursing 
staff was observed at both  the administrative and 
pat ient  care levels in the low-outlier hospitals. For 
example, at all the low-outlier surgical services, the 
chief of  surgery met  regularly with the nursing 
staff responsible for managemen t  of  the OR, 
SICU, and the surgical floors. In addition, the 
surgeons and nurses were more  likely to round  
together  on the pat ient  floors at the low outliers 
than at the high outliers. Second, the relationship 
between anesthesia and surgery staff was substan- 
tially better  at the low-outlier surgical services. In 
particular, the chiefs of surgery and of  anesthesia 
were more  likely to mee t  regularly and work to- 
gether  with nursing leadership to address issues 
about OR scheduling. Third, the low-outlier surgi- 
cal services were more  progressive in the develop- 
m e n t  and implementa t ion  of clinical pathways and 
pract ice guidelines. Fourth,  clinical supervision of 
the surgical residents by at tending surgeons was 
better at the low-outlier hospitals, particularly in 
the postoperative period. 

In terms of  leadership, the site-visitor comments  
suggested that the chief  of  surgery was more  in- 
volved in the day-to-day m a n a g e m e n t  of the surgi- 
cal service at low outliers than at high outliers. For 
example, at low-outlier hospitals, the chief of sur- 
gery held regular staff meetings that included sur- 
gical a t tending staff, house staff, anesthesia per- 
sonnel, and representatives of nursing from all the 
surgical units (ambulatory, OR, SICU, and surgical 
floors). 

Discussion 

This study conf i rmed our hypothesis of an associ- 
ation between the risk-adjusted adverse outcomes 
of surgical mortality and postoperative morbidity 
in 20 VAMC surgical services and the implicit judg- 
m e n t  of  peer  health professionals about the qual- 
ity of care (processes and structures) of  those 
surgical services. Site-visit teams consisting of a 
chief of  surgery, a nurse with expertise in the 
managemen t  and delivery of surgical care, and a 
study investigator were able to identify those sur- 
gical services with better-than-expected risk- 
adjusted outcomes (ie, low outliers) and those 
with worse-than-expected risk-adjusted outcomes 
(ie, high outliers) with 85% exact agreement  (kap- 
pa = 0.7). These site-visit teams also rated each of  
the 20 VAMCs on seven dimensions of  quality of  
care. Al though detect ion of  statistically significant 
differences between the high and low outliers on 
these ratings was limited by the small number  of  
sites visited (20), the ratings were consistently 
higher  for the low outliers for each of  the seven 
dimensions and reached statistical significance at 
the 0.05 level for overall quality of care and for 
technology and equipment .  Additional qualitative 
analysis of site-visitor reports on  the 20 VAMCs 
revealed a n u m b e r  of  differences in the structures 
and processes of surgical care between the high 
and low outliers. 

Previous investigations of the association be- 
tween risk-adjusted adverse outcomes and pro- 
cesses and structures of  care have yielded conflict-  
ing evidence. Research using large administrative 
data bases has focused on the relations between 
surgical mortality and surgical volume (24-26) 
and other  structural features of  hospitals and sur- 
gical services, such as the organization of the med- 
ical staff and the ownership of hospitals (27-29). 
Reviews of  the process of care using both explicit 
and implicit medical  record audits have yielded 
conflicting results. In a study of  medical patients 
with stroke, pneumonia ,  and acute myocardial in- 
farction from hospitals with higher- and lower- 
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than-expected mortali ty rates, Dubois and associ- 
ates (30) found  no differences in quality o f  care 
on explicit char t  review, bu t  using implicit char t  
review, they found  h igher  rates of  preventable 
deaths among  p n e u m o n i a  patients (but no t  for 
those with acute myocardial  infarction and stroke) 
in the high-outlier facilities. Kahn and  associates 
(31) and  Rubenstein  and colleagues (32) found  
significantly h igher  risk-adjusted mortality for pa- 
tients having poor  quality of  care, as j u d g e d  by 
char t  review a m o n g  Medicare  beneficiaries, as part  
of  their  assessment of  the impact  of  the implemen-  
tation of  prospective payment .  This f inding was 
apparen t  for the four  medical  condit ions assessed, 
but  no t  for the surgical condi t ion studied ( h i p  
fracture) .  

The  associations between risk-adjusted mortali ty 
rates and  processes and  structures of  care in sur- 
gery have been  explored  almost exclusively in car- 
diac surgery. In a study of  cardiac surgery cases in 
NewYork State, H a n n a n  and  colleagues (33) iden- 
tified high- and  low-outlier hospitals among  the 
hospitals pe r fo rming  cardiac surgery. Chart  re- 
views of  patients unde rgo ing  coronary  artery by- 
pass grafting in the seven outlier hospitals found  
quality-of-care problems significantly m o r e  often 
among  the high-outl ier  hospitals (33). Thomas  
and coworkers (34) compared  the validity of  judg- 
ments  of  quality of  care by peer-review organiza- 
tion reviewers with risk-adjusted mortality rates 
derived f rom a discharge abstract data base and  
conf i rmed  a significant association between the 
two for angina and  cardiac surgery but  only a weak 
association for acute myocardial  infarction and no 
association for septicemia. 

This study is consistent with a small n u m b e r  of  
previous efforts to validate risk-adjusted outcomes 
using a site-visit methodology.  Knaus and associ- 
ates (19) sought  to validate risk-adjusted mortali ty 
rates for a sample of  intensive care units by exam- 
ining the unit  structures and processes. They 
found  that  intensive care units with lower mortal- 
ity rates were more  likely to have a full-time med- 
ical director,  t ended  to be located in a hospital 
with a comprehens ive  nurse cont inuing  educat ion 
program,  and  typically had  a high level of  coordi- 
nat ion among  clinical staff (19). Ano the r  study 
was conduc ted  a m o n g  five hospitals with card iac  
surgery programs in n o r t h e r n  New England with a 
2.5-fold variation in risk-adjusted mortali ty rates. 
Site visits to these hospitals revealed considerable 
variability in several aspects of  the process of  care, 
including technical  process of  care, process own- 
ership and leadership, communicat ion among and 
between participants, decision making, recording 

and  use of  data, and  under ly ing  factors such as 
training levels, staff fatigue, and  envi ronmenta l  
characteristics (35). These investigators have re- 
por ted  a significant reduct ion  in cardiac surgical 
mortali ty associated with qual i ty- improvement  ef- 
forts, based partially on observations made  dur ing  
these site visits (36). 

The cur ren t  study joins a small n u m b e r  of  stud- 
ies that have inc luded adverse surgical outcomes 
in addit ion to postoperative mortali ty (37-41).  
Major postoperative morbidit ies such as those 
r eco rded  in the NVASRS and their  relationship 
to poor  process  and  s t ruc ture  o f  care  are  the 
basis of  m a n y  clinical quali ty-assurance,  quality- 
improvement ,  and infection-control  programs in 
hospitals and of  clinical exercises such as surgical 
morbidi ty and mortality conferences  ("M&Ms"). 
Yet relatively little is known about  the relat ionship 
between the structure and  process of  care and 
their  impact  on surgical morbidi ty  o ther  than for 
surgical wound  infections (42). Al though the  site- 
visit teams in our  investigation did not  a t tempt  to 
differentiate among  the observed structures and 
processes and their  relative influences on mortal- 
ity versus postoperative morbidity,  fu ture  research 
may be able to disentangle such causal relations. 

Our  study has several limitations. First, we were 
l imited by resource constraints to visiting fewer 
than half  of  the surgical services participating in 
the NVASRS. This small sample size limits the 
statistical power of  the study. Second,  to maximize 
the variation in the risk-adjusted outcomes,  we did 
not  visit surgical services with O / E  ratios of  1.0, in 
the middle  of  the distribution of  outcomes.  As a 
result, the site visitors may have had  an easier task 
de te rmin ing  the outlier status o f  the surgical ser- 
vices they visited; the results of  our  study, there- 
fore, cannot  be used to conf i rm the validity of  site 
visits as a measure  of  quality of care. Third,  the  site 
visits were conduc ted  1 year  after the last patients 
were en te red  into the study. Site visitors were care- 
ful to assess differences in process and  structure 
between the t ime of  data collection and  the site 
visits and  repor ted  few differences. 

Postoperative mortali ty and morbidi ty  rates are 
only part  of  the spec t rum of  clinically relevant 
outcomes for patients unde rgo ing  operations.  We 
have not  inc luded in our  assessment o f  these sur- 
gical services o ther  measures of  outcomes,  such as 
changes in heal th  status for patients (eg, disease- 
specific or  gener ic  measures  of  heal th  status), 
pat ient  percept ions of  the nontechnica l  aspects of  
their care, or the efficient use of  resources in pro- 
viding care (eg, utilization of  hospital resources 
and  costs). The  DVA is developing such a compre-  
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hensive system of performance measurement ,  
which is being incorporated into the comparative 
assessment of all 123 VAMCs per forming  surgery. 
Further,  the generalizability of  this study may be 
limited. The patient  populat ion in the DVA is 
predominant ly  middle-aged and elderly men.  The  
a t tending surgeons and surgical residents who op- 
erate in these 44 VAMCs also operate in academic 
university medical centers. 

Given the results of  this site-visit study, we are 
now more  confident  that differences exist in how 
surgical care is provided and structured between 
surgical services with lower-than-expected and 
higher-than-expected postoperative adverse events. 
The intent  of the NVASRS was to improve the 
quality of  surgical care provided to all veterans 
undergo ing  operations, rather than to identify a 
group of surgical services with higher-than- 
expected surgical morbidity and mortality rates as 
"bad apples" (43). How can we use the informa- 
tion from this study to improve the practice of  
surgery? The  site-visit teams were often met  with 
skepticism and defensiveness by the clinical staff of  
the surgical services. Many surgeons, nurses, and 
anesthesiologists with whom we met  were skeptical 
thatr isk-adjusted surgical mortality and postoper- 
ative morbidity rates are indicative of the quality of  
the care that they provide. Given t he  results of  the 
site visits, we can provide evidence that the risk- 
adjusted outcomes are associated with differences 
in those structures and processes of surgical ser- 
vices that influence quality of care. In the spirit of  
quality improvement ,  we hope  that the "best prac- 
tices" of those siargical services with better-than- 
expected outcomes will serve as the source of in- 
novation and possible process redesign for other  
surgical services in and outside of  the DVA. 
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Brockton/West Roxbury, MA: Shukri F. Khuri, MD; Jeannette 
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Encomienda, RN. Cleveland, OH: Jerrel Benson, MD; Linda 
Graham, MD; Debra Graham, MD (PI); Douglas Nemec, MD 
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Scott. Houston, TX: James W. Jones, MD; Dorothy Forte, BSN, 
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BSN, "RN; Mary Ann King, BSN, RN. West Haven, CT: Barbara 
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MSN, RN; ReBecca Salas, RN. West Los Angeles, CA: Edward 
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