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atient satisfaction, which is routinely evaluated

through patient surveys, has become increas-

ingly important in assessing quality improvement,
particularly as health systems—such as that of the the
Veterans Health Administration (VA)—move toward a
patient-centered focus to.deliver caresl Aspolicy makers
continue to tie healthcare reimbursement to patient satis-
faction, these satisfaction ‘surveys are becoming integrated
into clinical care.? Despite the widespread use of patient
surveys, however, there is limited research examining the
validity of patient satisfaction measures. In particular, it is
not known how systematic biases, including nonresponse
bias, impact the results of patient satisfaction surveys and
how nonresponders interact with the healthcare system.?>

The majority of research characterizing survey non-
responders has focused on population-based health
surveys.*!* Population-based surveys target a broad popula-
tion, including individuals who have limited contact with
healthcare.”? In contrast, patient satisfaction surveys focus
specifically on individuals who are connected to the health
system and elicit responses that are pertinent to patients’
health and satisfaction with care. As a result, determinants
and outcomes associated with nonresponse to clinic-based
patient satisfaction surveys and population-based health
surveys may differ.

The VA has conducted regular assessments of patient
satisfaction and offers a unique opportunity to study nonre-
sponders in these surveys. Recognizing the characteristics of
survey nonresponders may also help clinicians detect specif-
ic patient needs. Survey nonresponders are thought to have
unique personality characteristics and may respond differ-
ently to medical care when compared with responders.”” For
example, a study of patients with chronic illness found that
individuals who did not respond to a medication-beliefs sur-
vey exhibited less persistence to pharmacological therapy.'®
Knowing this difference could provide an opportunity for
more in-depth counseling for survey nonresponders. Un-

derstanding characteristics of nonresponders is particularly

ABSTRACT

Objectives

To compare healthcare costs, utilization, and medication adher-
ence between diabetic responders and nonresponders to a
patient satisfaction survey.

Study Design

We performed a retrospective cohort study of 40,766 patients with
diabetes who had been randomly selected to receive the 2006
Veterans Affairs' Survey of Healthcare Experiences of Patients.
Outcomes were measured during the following year.

Methods

We used multivariable models to compare healthcare costs (gen-
eralized linear models), utilization (negative binomial regression),
and adherence to oral hypoglycemic medications (logistic regres-
sion) between survey responders and nonresponders.

Results

There were 26,051 patients (64%) who responded to the survey.
Survey nonresponders incurred significantly higher healthcare
costs (incremental effect, $792; 95% CI, $599-$986; P <.01).
Nonresponders had a modest increase in primary care (incidence
rate ratio [IRR], 1.06; 95% ClI, 1.05-1.08; P <.01) and specialty care
visits (IRR, 1.17; 95% ClI, 1.12-1.22; P <.01), but more substantial
increases in mental health visits (IRR, 1.74; 95% Cl, 1.62-1.87;

P <.01) and hospitalizations (IRR, 1.60; 95% Cl, 1.46-1.75; P <.01).
Medication adherence was significantly lower among survey
nonresponders (odds ratio, 0.68; 95% Cl, 0.65-0.74; P <.01).

Conclusions

Nonresponders to a patient satisfaction survey incurred higher
healthcare costs and utilization, but had lower medication adher-
ence. Understanding these characteristics helps to assess the
impact of nonresponse bias on patient satisfaction surveys and
identifies clinical practices to improve care delivery.
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important with patients who have a chronic illness such
as diabetes, as they may represent a particularly vulner-
able medical population.

The objective of our study was to identify factors
associated with nonresponse to a patient satisfaction
survey and examine whether the nonresponse was
associated with greater utilization of healthcare. To do
this, we studied a large population of diabetic patients
who were seen in VA primary care clinics and mailed
a questionnaire related to their healthcare experience.
We compared healthcare costs, number of outpatient
and inpatient encounters, and adherence to oral hypo-
glycemic medications between survey responders and

nonresponders.

METHODS

Design

We performed an observational study examining dia-
betic veterans who received healthcare at VA outpatient
clinics during the 2005 and 2006 fiscal years (FY's) (Octo-
ber 1, 2004, to September 30, 2006). Data were collected
from the VA electronic medical record and administra-
tive databases. The Survey of Healthcare Experiences of
Patients (SHEP) was administered to a random subset of
VA patients during FY2006, and we compared charac-
teristics between survey responders and nonresponders.
The VA Puget Sound Health Care System Institutional
Review Board approved the study.

Patient Survey

SHEP is an annual survey conducted by the VA Office
of Informatics and Analytics to assess patients’ percep-
tions of the healthcare received during a particular clinic
visit.!” Every month, a stratified random design is used
to survey patients from each VA facility that provided
ambulatory care. To ensure adequate representation of
both specialty care and primary care, approximately 15 pa-
tients were randomly selected from each of the following
visit categories: specialty care, established primary care,
and new primary care. Patients were eligible for the survey
if they visited a VA clinic during the previous month
and had not participated in a SHEP during the prior 12
months. Across the VA, 431,921 patients received the
2006 SHEP, and the response rate was 57.6% (N = 248,850).

In 2006, SHEP included 107 questions and was
estimated to take 30 minutes to complete. It included
questions on obtaining an appointment, arrival and reg-
istration, interaction with the provider, a self-evaluation
of health, health behaviors, and individual demograph-

ics. Selected patients were initially sent a letter that ex-
plained the purpose of the survey, and encouraged them
to participate. One week later, the SHEP questionnaire
was mailed. Reminder postcards were sent the following
week, and survey collection remained open for 3 weeks
after the postcards were sent. We collected administrative
data on all patients who were mailed a SHEP question-

naire, including responders and nonresponders.

Study Population

Our study sample was derived from a cohort of
444,414 veterans with diabetes who were on oral diabetes
medications and were previously seen in VA primary
care clinics (see Wong et al for more details).’® To address
medication use, patients were included if they had at
least 2 outpatient prescriptions for an oral diabetes medi-
cation (metformin, sulfonylurea, or thiazolidinedione)
during FY2006. Of these patients, 40,766 were mailed
a patient satisfaction survey. The response rate among
patients in our diabetes cohort was 64%. All analyses
were weighted back to the patient cohort of 444,414 us-
ing sample weights constructed to account for patients
seeking VA care more frequently being more likely to
receive SHEP.

Information on patient characteristics, comorbidities,
and medication use was collected for all patients in the
study. Patient characteristics consisted of age, gender,
race, marital status, and having received free VA care for
disability or low income. Access to VA care was assessed
by distance to the most frequently visited VA facility.
The severity of diabetes was measured by the Diabetes
Complications Severity Index score, which is based
on A1C and end organ damage.!” The overall patient
healthcare burden was evaluated using Diagnostic Cost
Group (DCG) scores, which are based on the predicted
cost of patients’ underlying comorbidities.”’ In addition
to measuring DCG scores, specific comorbidities were
identified by having 2 outpatient encounters with an
International Classification of Diseases, Ninth Revision, Clini-
cal Modification (ICD-9-CM) diagnosis, or 1 inpatient
encounter with an ICD-9-CM diagnosis, and included
heart failure, atrial fibrillation, chronic obstructive pul-

monary disease, renal failure, stroke, and depression.

Outcomes

Our primary outcome was costs for all healthcare paid
for by the VA during FY2007. We examined 3 categories
of costs: outpatient, inpatient, and total costs. Health-
care costs were obtained from the Decision Support
System (DSS) National Extracts for services provided in
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the VA, and the VA Fee Basis files (for services provided
by non-VA providers and paid for by the VA). The Con-
sumer Price Index was used to convert costs in calendar
year 2006 to 2007 constant dollars.

Secondary outcomes included the number of outpa-
tient face-to-face encounters, including primary care,
specialty care, and mental health visits, as well as the
number of hospitalizations in FY2007. We also assessed
medication adherence to oral hypoglycemic agents
derived from DSS National Outpatient Pharmacy Ex-
tracts that included drug names, prescription dispense
dates, and days supplied. We used prescription refill
data to calculate medication possession ratios (MPRs)
for oral hypoglycemic agents.?! We classified a patient as
adherent if the MPR was greater than or equal to 80%
during the first quarter of 2007.%

Statistical Analysis

For bivariate analyses, we used %* and ¢ tests to com-
pare characteristics of survey responders and nonre-
sponders. For multivariate analyses, we used a logistic
regression to assess patient factors associated with survey
nonresponse.

We analyzed cost measures using generalized linear
models (GLMs). Due to skewness in the distribution of
cost, each cost variable was transformed prior to multi-
variable analysis. We used the Modified Hosmer-Leme-
show test to determine the appropriate link function and
the Modified Park Test to assess the shape of the variance
distribution.??* For each cost model, the appropriate link
function was the cubic root function and the appropriate
GLM family was the Gamma distribution. Because the
majority of patients were not hospitalized in the follow-
up year (FY2007), we analyzed inpatient costs using 2-part
models.” In the first part, we estimated a probit model
across all patients to model the probability of hospitaliza-
tion. In the second part, we estimated a GLM across the
subsample of patients with nonzero inpatient costs. We
then calculated expected costs for each patient by mul-
tiplying predicted hospitalization probability (first part)
and inpatient costs (second part). For all models, we cal-
culated incremental effects (IEs), or the change in respec-
tive cost measures associated with survey nonresponse.

We analyzed utilization measures using negative
binomial regressions. Results were reported as incidence
rate ratios (IRRs), which were derived by dividing the
expected number of encounters or hospitalizations
among the survey nonresponders by the expected num-
ber of encounters or hospitalizations among the survey

responders. Finally, we used a logistic regression to assess

Nonresponse Bias in Patient Satisfaction Surveys

the relationship between medication adherence and
survey nonresponse.

We also performed a sensitivity analysis, restricting
our analyses to patients who were less than 65 years old,
to isolate those patients who were most likely to rely
solely on the VA system for healthcare. All multivariate
analyses were controlled for patient characteristics and
comorbidities and adjusted for sampling weights. All
statistical analyses were performed using STATA 11.2
(StataCorp LP, College Station, Texas).?

RESULTS

Descriptive Statistics

Of the 40,766 patients in our cohort who were mailed
the SHEP, 26,051 patients (64%) responded to the survey
and 14,715 patients (36%) did not respond. Patient char-
acteristics differed between the 2 groups (Table 1). Survey
nonresponders were more likely to be younger (P <.01),
female (P <.01), unmarried (P <.01), and nonwhite (P <.01).
A higher proportion of survey nonresponders received
free care from the VA compared with survey responders
(P <.01). DCG scores were similar between the 2 groups,
though specific comorbidities differed. Survey nonre-
sponders had a lower diabetes severity index (P <.01) and
a lower prevalence of hypertension (P = .01), coronary
artery disease (P <.01), and atrial fibrillation (P <.01).
Nonresponders had significantly higher prevalence of
depression (P <.01), posttraumatic stress disorder (P <.01),
and schizophrenia (P <.01).

In univariate analysis, all categories of VA healthcare
costs were higher among survey nonresponders. On
average, nonresponders had a significantly higher total
cost than nonresponders ($7523 vs $5666; P <.01). Nonre-
sponders also had more healthcare encounters, including
primary care visits (4.1 vs 3.8; P <.01), specialty care visits
(1.0 vs 0.9; P <.01), mental health visits (2.6 vs 1.5; P <.01),
and hospitalizations (0.13 vs 0.08; P <.01). Nonresponders
were less likely to adhere to diabetes medications than
responders (66.4% vs 74.3%; P <.01).

Adjusted Results

In adjusted analyses, survey nonresponse was signifi-
cantly associated with younger age, single marital status,
nonwhite race, living closer to a VA facility, and receiv-
ing free care (Table 2). Nonresponse was also greater
with higher DCG scores and among patients who had a
history of depression and schizophrenia. The presence
of hypertension and renal disease were associated with
lower odds of nonresponse.

VOL. 21, NO. 1

s THE AMERICAN JOURNAL OF MANAGED CARE = e3



CLINICAL

In adjusted cost analysis, survey nonresponders had
significantly higher costs, including outpatient costs
(IE, $431; 95% CI, $320-$542), inpatient costs (IE, $421;
95% CI, $256-$586), and total costs (IE, $792; 95% CI,
$599-986) compared with responders (Table 3). These
results indicate that the total difference in adjusted costs
between nonresponders and responders was $792 during
the follow-up year.

The expected number of face-to-face encounters was
significantly higher for nonresponders (Table 4), which
ranged from modest increases in primary care encoun-
ters (IRR, 1.06; 95% CI, 1.05-1.08) or specialty care en-
counters (IRR, 1.17; 95% CI, 1.12-1.22) to more notable
differences in mental health visits (IRR, 1.74; 95% CI,
1.62-1.87). This indicates that while the expected num-
ber of primary care visits was only 6% higher for survey
nonresponders, the expected number of mental health
visits was 74% higher than those expected for survey
responders. The expected number of hospitalizations
was also significantly higher for nonresponders (IRR,
1.6; 95% CI, 1.46-1.75). Finally, nonresponders were
less likely to maintain adherence to oral hypoglycemic
agents than responders (OR, 0.68; 95% CI, 0.65-0.74),
indicating that the odds of medication adherence were
32% lower among survey nonresponders.

In our sensitivity analysis, there were 16,786 pa-
tients who were younger than 65 years, with find-
ings that were largely similar to the primary analysis.
Nonresponders who were younger than 65 years had
increased total healthcare costs (IE, $640; 95% CI, $302-
$978), more mental health encounters (IRR, 1.17; 95%
ClI, 1.07-1.26), more hospitalizations (IRR, 1.38; 95% CI,
1.22-1.56), and less medication adherence (OR, 0.68;
95% CI, 0.64-0.72).

DISCUSSION

Survey nonresponders are an inherently difficult
population to study, though their impact on clinical
practices and healthcare delivery can be substantial. In
this study, we have expanded the current knowledge on
nonresponse bias not only by performing one of the larg-
est studies on survey nonresponders, but also by focusing
on a commonly and routinely used patient satisfaction
survey. We found nonresponders to the VA satisfaction
survey incurred significantly higher healthcare costs,
more frequent clinic visits, and more hospitalizations
compared with survey responders. Nonresponders also
had lower adherence to oral hypoglycemic medications.
Qur findings help better characterize a population that is

often overlooked, and may provide additional tools for
better clinical practice.

Consistent with prior studies, survey nonresponders
were more likely to be single, of nonwhite race, and
receiving free care.®*?” These patient populations
tend to have greater health disparities and often feel
marginalized in the healthcare system.?® Additionally,
nonresponders were considerably more likely to have
a diagnosis of depression and schizophrenia, which
has been substantiated in prior studies of nonresponse
bias.®?”” The VA places a heavy emphasis on screening for
mental illnesses*®—in other health systems, psychiatric
diseases often go unrecognized—and knowing their as-
sociation with survey nonresponse may provide another
opportunity for mental illness screening.

We found higher healthcare costs and greater uti-
lization among diabetic nonresponders to SHEP. Few
studies have examined healthcare costs among survey
nonresponders, and these have only found higher costs
in subgroups of nonresponders, such as those who did

712 Prior studies

not participate due to illness or disability.
have also found conflicting results relating to the rate

of hospitalizations and clinic encounters among sur-

vey nonresponders.”'>* These studies are focused on
population-based health surveys where many individuals
have little or no contact with the healthcare system. In
contrast, our study focused on regular primary care users,
who were seen at least once in a primary care clinic in
the prior year, and we found that survey nonresponders
still incurred higher costs and utilization.

Survey nonresponders are thought to differ from
responders in a variety of personality characteristics.!>?!
Nonresponders may represent a population that is less
self-motivated and relies more heavily on their providers
for disease management. Recognizing this association
could provide an opportunity for further counseling to
enable patients to manage their own health.

Although survey nonresponders had higher health-
care utilization, we found that their adherence to oral
diabetes medications was significantly lower. However,
there is limited research on medication adherence among
survey nonresponders, which has yielded inconsistent
results.’®33* A study of 1696 nonresponders to a medica-
tion-beliefs survey found survey nonresponse was associ-
ated with lower medication adherence across a number
of diseases, including diabetes.!® Other studies have
shown no difference in medication adherence between
survey responders and nonresponders.’*** Our study
focused specifically on patients with diabetes who were

on oral hypoglycemic medications, which is a popula-
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tion that tends to have low rates of medication adher-
ence.” We found more than a 30% reduction in the odds
of medication adherence among survey nonresponders.
These findings are supported by prior evidence indicat-
ing that nonresponders are less involved in self-care.’!*
For clinicians, identifying nonresponders to patient satis-
faction surveys may help detect a particularly vulnerable
population for medication nonadherence.

More than one-third of patients in our study who
were sent a survey did not return the questionnaire. Be-
ing able to understand the characteristics of survey non-
responders not only helps to better define the surveyed
population, but also helps to identify the specific needs
of nonresponders. Based on the results of our study, non-
responders have distinct characteristics that may repre-
sent a particularly challenging population for clinicians
and health systems. We have found that nonresponders
weigh more heavily on the healthcare system with higher
costs and more frequent encounters. Nonresponders may
benefit from more in-depth psychiatric screening, more
attention and disease counseling, and more guidance on
medication adherence. These patient characteristics may
represent a disenfranchised population that has poor
self-care and requires more services once care begins.’

Overall, identifying nonresponders to patient satisfac-
tion surveys and factors associated with nonresponse
may provide opportunities to improve clinical practices
by targeting patients at greater risk. Engaging disen-
franchised patients could involve improved physician
communication, structured patient education programs,
and better patient follow-up.’®* The potential biases in
performance measures related to survey nonresponse
should also be considered as policy makers begin to tie

reimbursements to patient satisfaction surveys.*

Limitations

Although we controlled for a wide range of poten-
tial confounding factors, unmeasured variables could
have impacted the outcome. Notably, we only analyzed
information on costs, healthcare utilization, and medi-
cation use either provided or paid for by the VA. Many
individuals, including veterans who use VA services,
have access to more than 1 health system through
private insurance plans and public programs. We per-
formed a sensitivity analysis examining only patients
younger than 65 years (those who are most likely to
rely solely on VA healthcare) and found similar results.
We also focused our analyses on patients with diabetes
who were on oral hypoglycemic medications. Patients

with diabetes have more complex disease management

Nonresponse Bias in Patient Satisfaction Surveys

with greater burdens and barriers to medical care, and
they may differ from nonresponders with other chronic
illnesses.*! Lastly, we studied VA patients and utiliza-
tion of VA care, which may differ from other patient
populations and healthcare systems.

CONCLUSIONS

We assessed a large population of patient satisfaction
survey nonresponders and controlled for a wide range
of potential confounding factors. We found that non-
responders had significantly higher medical costs, more
healthcare utilization, and lower medication adherence.
These patients appear to represent a unique population
with distinct healthcare needs. Identifying survey nonre-
sponders not only provides an opportunity for clinicians
and health systems to develop targeted clinical practices
to improve care delivery, but also may inform policy
makers on the challenges of nonresponse bias in patient
satisfaction surveys. Further studies should examine how
these findings may vary in patients with different chronic
illnesses and in different clinical settings. Our findings
help characterize a population that is often overlooked,

and may improve patient care.
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Take-Away Points

Diabetic nonresponders to a patient satisfaction survey incurred higher healthcare
utilization and costs, but lower medication adherence.

B Ourfindings describe the potential effect of nonresponse bias on patient satisfac-
tion surveys.

B Nonresponders may represent a challenging patient population that relies
more heavily on the healthcare system, but practices less self-care.

B Knowing the characteristics of nonresponders could help clinicians target inter-
ventions to a particularly vulnerable patient population.
B Potential biases related to survey nonresponse should be considered as policy
makers begin to tie reimbursements to patient satisfaction surveys.

M Table 1. Unadjusted Differences in Patient Characteristics and Outcomes Between Survey Responders and

Nonresponders

Patient Characteristic

Age (mean/SD)

Gender (% female)

Married (%)

Race (% white)

Distance to VA in miles (mean/SD)

Receive free care (%)

Diagnostic cost group (mean/SD)

Diabetes severity index (mean/SD)

Hypertension (%)

CAD (%)

Heart failure (%)

Atrial fibrillation (%)

COPD (%)

Renal failure (%)

Stroke (%)

Depression (%)

PTSD (%)

Schizophrenia (%)

Outcomes
Outpatient costs (mean/SD)
Inpatient costs (mean/SD)
Total VA costs (mean/SD)
Primary care visits (mean/SD)
Specialty care visits (mean/SD)
Mental health visits (mean/SD)
Hospitalizations (mean/SD)
Medication adherence (%)

Responders
n = 26,051

69.7 (10.3)
1.8
69.7
83.0
22.2 (28.3)
66.1
0.9(0.5)
3.9(1.2)
66.9
214
3.7
7.0
7.8
2.1
2.4
9.1
8.3
1.2

$3373 (5145)
$911 (7338)
$5666 (10,547)
3.8(3.5)
0.9 (2.0
1.5 (6.9)
0.08 (0.4)
74.3

Nonresponders

n = 14,715
64.7 (11.4)
2.7
58.5
68.3
21.3(28.2)
74.6
0.9(0.6)
3.8(1.2)
65.6
19.1
3.8
5.8
8.2
2.0
2.6
14.5
12.2
2.6

$4333 (6812)
$1653 (10,709)
$7523 (14,451)

4.1 (3.5)
1.0(2.2)
2.6 (10.3)
0.13 (0.5)
66.4

<.01
<.01
<.01
<.01
.01
<.01
71
<.01
.01
<.01
.50
<.01
.20
42
13
<.01
<.01
<.01

<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01

CAD indicates coronary artery disease; COPD, chronic obstructive pulmonary disease; PTSD, posttraumatic stress disorder; VA, Veterans Health

Administration.
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CLINICAL

M Table 2. Multivariable Logistic Regression Evaluating the Risk for Survey Nonresponse (nonresponse = 1,
response = 0)

Variable OR 95% Cl P
Age (per 10-year increase) 0.72 (0.70-0.73) <.01
Female gender 1.02 (0.89-1.18) 74
Single marital status 1.40 (1.34-1.46) <.01
Nonwhite race 1.62 (1.564-1.71) <.01
Distance to VA (per 25-mile increase) 0.97 (0.96-0.99) .01
Received free care 1.14 (1.08-1.20) <.01
DCG score 1.17 (1.12-1.24) <.01
DSl score 0.99 (0.97-1.02) .54
Hypertension (yes = 1) 0.90 (0.86-0.95) <.01
CAD (yes = 1) 1.00 (0.94-1.06) .90
Heart failure (yes = 1) 1.07 (0.95-1.21) .25
Atrial fibrillation (yes = 1) 1.00 (0.91-1.09) 198
COPD (yes = 1) 1.01 (0.93-1.10) .76
Renal failure (yes = 1) 0.84 (0.71-0.98) .03
Stroke (yes = 1) 1.14 (0.99-1.31) .07
Depression (yes = 1) 1.26 (1.18-1.35) <.01
PTSD (yes = 1) 1.06 (0.99-1.14) i
Schizophrenia (yes = 1) 1.29 (1.10-1.51) <.01

CAD indicates coronary artery disease; COPD, chronic obstructive pulmonary disease; DCG, diagnostic cost group; DSI, diabetes severity index; OR,
odds ratio; PTSD, posttraumatic stress disorder; VA, Veterans Health Administration.

H Table 3. Increased Cost of Survey Nonresponders After Adjusting for Potential Confounders?

Cost Difference 95% Cl P
Outpatient costs $431 $320-$542 <.01
Inpatient costs® $421 $256-$586 <.01
Total VA costs® $792 $599-$986 <.01

VA indicates Veterans Health Administration.

aAdjusted for age, gender, marital status, race, distance to VA, free care, diagnostic cost group, diabetes severity index, hypertension, coronary artery
disease, heart failure, atrial fibrillation, chronic obstructive pulmonary disease, renal failure, stroke, depression, posttraumatic stress disorder, and
schizophrenia.

bMultivariable generalized linear model with a link function that was the cubic root, and a distribution family that was a Gamma distribution.

H Table 4. Higher Healthcare Utilization and Lower Medication Adherence of Survey Nonresponders After
Adjusting for Potential Confounding Factors?

Outcome Estimate 95% ClI P
Primary care visits® IRR = 1.06 1.05-1.08 <.01
Specialty care visits® IRR = 1.17 1.12-1.22 <.01
Mental health visits® IRR = 1.74 1.62-1.87 <.01
Hospitalizations® IRR = 1.60 1.46-1.75 <.01
Medication adherence® OR =0.68 0.65-0.74 <.01

IRR indicates incidence rate ratio; OR, odds ratio.

aAdjusted for age, gender, marital status, race, distance to VA, free care, diagnostic cost group, diabetes severity index, hypertension, coronary
artery disease, heart failure, atrial fibrillation, chronic obstructive pulmonary disease, renal failure, stroke, depression, posttraumatic stress disorder,
schizophrenia.

bMultivariable negative binomial regression.

®Multivariable logistic regression.
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