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ABSTRACT

Obijective: To determine the empirical relationship between theoretically related process
indicators using antibiotic prescribing guideline adherence among general practices.

Data Source: One hundred and eighteen general practices participating in the
Netherlands Information Network of General Practice from 2002 to 2005.

Study design: In this retrospective study, we used Pearson’s correlation coefficient to
examine the pairwise practice-level association between guideline adherence rates for
episodes of bacterial skin infection (30,757), acute throat pain (28,544), sinusitis (39,6438),
and urinary tract infections (75,300). We used three-level multivariate multilevel analysis
to study the association between practice-level adherence rates of any three adherence
indicators, and likelihood to adhere to the fourth guideline.

Principal findings: The correlation between performance levels of the prescribing
indicators ranged from negative (-0.29) to positive (0.57). The odds ratios and 95% Cl
from the multilevel analyses ranged from a minimum of 0.97 (0.97 - 0.98) to a maximum
of 1.02 (1.02 — 1.04) for the various practice-level adherence measures.

Conclusions: The relatively weak relationships between the four process indicators
indicate that they may not be measuring the same underlying construct. These findings
raise questions about the interpretation of performance results based on existing quality
indicators.
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INTRODUCTION

Quality of care is measured using frameworks consisting of various performance
indicators.”? In an environment where payment is becoming value based and
performance results become more accessible to the public, performance indicators will
come under greater scrutiny. Central to the successful interpretation of organizational
or physician performance in healthcare is an understanding of the link between the
measured indicator and what they represent.*® As a result, studies examining the
associations of structure and process measures with outcomes have become frequent
in the quality literature.”'3 However, associations between process indicators are rarely
empirically examined.

Process indicators are said to “reflect what the provider did for the patient and how
well it was done”.'* Within the context of the environment in which they are measured
process indicators reflect behavior or attitudes, thus forming amenable targets for quality
improvement initiatives. In some performance frameworks, a number of theoretically
related process indicators are used to measure the same provider trait. The indicators
are selected using a variety of procedures based on achieving a consensus, taking into
account existing best practice and indicator attributes such as reliability, validity, and
interpretation.' If a group of process indicators measure the same underlying construct,
performance levels on the individual indicators should display a reasonable degree of
correlation with each other. In the absence of such a correlation, conclusions regarding
the underlying quality construct they are assumed to measure might be invalid.

The quality of a general practitioners (GPs) prescribing in the Netherlands is measured
using process indicators related to antibiotic prescribing guidelines. In this study, we
examine the relationship between four antibiotic prescribing guideline adherence rates.
Using data from the Netherlands Information Network of General Practice (LINH), we
try to determine if practice-level performance is correlated, and if the four indicators can
be taken as a measure of the same underlying trait related to a GPs prescribing quality.

METHODS

Netherlands Information Network of General Practice (LINH)

LINH was first established in 1992 as a referral database. It has since expanded to
become an electronic data source for diagnosis, morbidity, prescribing, and referral
information on 340,000 patients and 180 GPs across the Netherlands.' Patients in LINH
are representative of the Dutch population with respect to age and gender. LINH general
practices are representative for all Dutch GPs, except for solo practices being slightly
underrepresented.'® Participating practices have electronic medical records coupled
with a decision support systems." Diagnoses are coded according to International
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Classification of Primary Care (ICPC) standards, and prescriptions recorded using
Anatomical Therapeutic Chemical (ATC) codes.'819

LINH was the primary source of clinical data for the Dutch National Survey of General
practice (DNSGP-2).2% This survey, carried out in 2001, evaluated the quality of GP care
in the Netherlands using national guidelines developed by the Dutch College of General
Practitioners (NHG). Our study uses diagnosis and prescribing information from LINH for
the years 2002 to 2005, focusing on adult patients, thus excluding patients younger than
18 years old.

Prescribing Guidelines/Indicators

NHG used an evidence- and consensus-based approach to develop 70 guidelines. Based
on the guidelines, 139 indicators were formulated to measure performance, and were
included in DNSGP-2. These indicators cover a wide range of conditions and include
structure, process, and outcome measures. This study uses four of the process indicators
related to antibiotic prescribing for bacterial skin infections (ICPC S76, S84, S96), acute
throat pain (ICPC R21, R72, R76), sinusitis (ICPC R75), and urinary tract infections (ICPC
U71). These are common conditions used as prescribing indicators in DNSGP-2 and
accounted for the bulk of antibiotic prescribing in the Netherlands.?'

The guidelines advocate the restrictive prescribing of antibiotics when the diagnosis
is a bacterial skin infection, acute throat pain, or sinusitis.?? The restrictions are in place
to prevent the development of antibiotic resistant strains of bacteria. The guideline for
urinary tract infections (UTI) advocates nitrofurantoin, or trimethoprim as a first choice
drug.?3

Study variables

Outcome

Adherence to guidelines, described as a dichotomous variable for each disease episode.
For the restrictive guidelines, bacterial skin infections, acute throat pain, and sinusitis,
this meant not having an antibiotic prescribed. For the first-choice guideline, urinary tract
infections, this meant an initial prescription of nitrofurantoin or trimethoprim.

Guideline adherence rates for practices were determined using the number of disease
episodes in which the guideline was adhered to as the numerator and the practices total
number of disease episodes as the denominator. This was expressed as a percentage.
Adherence rates were estimated each year for every practice reporting in that year. A
disease episode was defined as starting on the day of the first appearance of the diagnosis
in the GP records and counting a predetermined number of days onwards. During the
intervening period, all consultations and prescriptions were attributed to that episode
although the GPs actions during the first consultation were used to assess adherence.
Episodes were defined as lasting for a 14-day period for bacterial skin infections, a 10-day
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period for acute throat pain, a 21-day period for sinusitis, and a 10-day period for urinary
tract infections. The selection of these durations was based on the approximate duration
of antibiotic course/illness.

Patient-level covariates

We included patient characteristics that may affect the prescribing decision. We included
the age of the patient at the time of consultation, gender, type of insurance (public or
private) — as a proxy for socioeconomic status, and episode number. The episode number
reflects a running sequential count of the number of disease episodes for which a patient
visited the same GP with the same diagnosis over the four-year study period. In the
Dutch health system, GPs act as gatekeepers and maintain geographically determined
lists. Thus, each resident is on the list of one GP in their neighborhood who attends to all
their health needs.

Practice-level covariates

We included the number of full time equivalents (FTE) as a proxy for practice workload,
type of practice — single, duo, group practice or health center, and year of consultation
as a categorical variable. Practice size and type of practice are related to workload and
amount of administration required which have been identified factors in prescribing
decisions. The variable FTE represents the number of full-time hours put in by employees
of the practice. In using it as a proxy for practice workload, we take into account the
patient-population ratio and the likelihood that practices with a high daily patient load
would require additional staff to handle administration. We also included the practices
adherence rate per indicator, calculated as stated above.

Statistical analysis

We pooled the data across the four years, and carried out univariate analysis showing
summary statistics for the total population by indicator. Using Pearson’s correlation
coefficient, we carried out pairwise correlations of the average performance of each
practice over the four years for all four indicators.

The data have a three-level hierarchical structure (disease episodes nested in patients
and patients nested in practices), which may violate the assumption of independence
of outcomes.?* We analyzed it using multivariable multilevel logistic regression, which
adjusts for the correlation between outcomes. We built separate models for each of
the indicators, modeling the episode level determination of adherence against practice-
level performance on other indicators and the patient- and practice-level covariates. We
built the models in two stages, first including the practice-level adherence rates for the
indicators not being studied (for example, acute throat pain, sinusitis, and urinary tract
infections when the likelihood of adhering to the guideline for bacterial skin infections
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is being modeled), and then including all other patient and practice-level covariates. We
included episode number as a quadratic term because graphical assessment indicated that
its relationship with adherence was non-linear. As a sensitivity analysis, we redefined the
length of a disease episode, reducing the duration by 50% and repeated our analysis. In
addition, we repeated our analysis with the study population restricted to solo practices,
in effect examining the performance of individual physicians. Results were expressed as
odds ratios (OR) and 95% confidence intervals (Cl).

To quantify the variation in outcome we estimated both the intraclass correlation
coefficient (ICC) and the median odds ratio (MOR) using the level specific variance
estimates obtained from the multilevel model. The ICC expresses the proportion of the
variation in outcome between practices that is attributable to the different hierarchical
levels. The MOR expresses this heterogeneity on an odds ratio scale. The MOR represents
the median increase in odds of receiving guideline appropriate treatment when two
individuals with the same covariates are compared, with one admitted to a hospital in a
cluster with a lower likelihood of adherence, in this case poorly performing practices.?>26
These measures yielded practice- and patient-level estimates of heterogeneity. We present
only the practice-level measures in the results.

All analyses were carried out using STATA version 11.0 (StataCorp, College Station, TX).

RESULTS

Our study population consisted of 30,757 disease episodes of a bacterial skin infection
among 16,006 patients, 28,544 disease episodes of acute throat pain among 21,368
patients, 39,648 disease episodes of sinusitis among 25,527 patients, and 75,300
disease episodes of a urinary tract infection among 34,198 patients. Table 1 describes the
characteristics of the various study populations and practices. The average age ranged
from approximately 40 years among patients with acute throat pain to 59 years among
patients with a urinary tract infection. For each diagnosis, there were more females
than males with the largest disparity occurring in the urinary tract infection population
(87.4% female). Patients were publicly insured in over 70% of cases. The average number
of distinct disease episodes per patient ranged from 1.6 for acute throat pain to 3.2
for urinary tract infections. The total number of GP practices reporting was 118 for all
indicators except acute throat pain (117). The number reporting in each year varied from
76 to 111 because of changes in LINH membership. The practices averaged 2.1 FTE's.
Solo practices accounted for over 50% of all practices. Solo practices accounted for
35.6% (10,952) of the bacterial skin infection episodes, 35.4% (10,093) of the acute
throat pain episodes, 29.2% (11,584) of the sinusitis episodes, and 33.1% (24,892) of the
UTI episodes.
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Table 1. Characteristics of patients and practices

Bacterial skin Acute throat Sinusitis Urinary tract
infections pain infections
(N=30,757) (N=28,544) (N=39,648) (N=75,300)
Total patient episodes, n (practices reporting)
2002 8,485 (111) 8,504 (110) 12,088 (111) 21,957 (111)
2003 8,167 (93) 7,458 (94) 10,561 (94) 18,406 (94)
2004 6,838 (75) 5,904 (75) 8,148 (75) 16,266 (75)
2005 7,267 (76) 6,678 (76) 8,851 (76) 18,671 (76)
Age, mean (sd) 42.0 (20.6) 40.4 (16.3) 45.0 (14.9) 58.8 (21.6)
Gender, n (%)
Male 12,539 (40.8) 11,012 (38.6) 13,085(33.0) 9,512 (12.6)
Female 18,218 (59.2) 17,532 (61.4) 26,563 (67.0) 65,788 (87.4)

Insurance, n (%)

Public 22,270(72.4) 20,841 (73.0) 27,777 (70.1) 57,675 (76.6)
Private 8,487 (27.6) 7,703 (27.0) 11,871 (29.9) 17,625 (23.4)
Episode per patient, mean (range) 3.4(1,62) 1.6 (1, 26) 2.2 (1, 39) 3.2 (1, 56)
Total number of practices reporting 118 17 118 118
FTE, mean (range) 2.1(1,5.5) 2.1(1,5.5) 2(1,5.5) 2.1(1,5.5)
Adherence rates, mean (sd)
2002 74.3(9.3) 64.1 (15.3) 39.7 (16.8) 60.5 (14.8)
2003 76.5(9.2) 65.7 (15.3) 42.1(16.7) 59.6 (13.9)
2004 75.6 (8.8) 62.3 (17.5) 40.8 (16.2) 60.9 (10.6)
2005 75.3 (8.6) 67.0 (11.6) 41.8 (16.7) 58.7 (12.5)
Practice type, n (% of practices)
Solo 64 (54.2) 63 (53.9) 64 (54.2) 64 (54.2)
Duo 27 (22.9) 27 (23.1) 27 (22.9) 27 (22.9)
Group practice 20(17.0) 20 (17.1) 20(17.0) 20(17.0)
Health Center 7 (5.9) 7 (6.0) 7 (5.9) 7 (5.9)

The Pearsons correlation coefficient for the association between each of the practice-
level adherence rates for the four indicators is displayed in table 2. The results include 112
practices with the majority of the coefficients significant at the 0.05 level. The correlation
between the restrictive guidelines were all positive, those with the first-choice guideline
were negative.

The results of the adjusted multivariable logistic multilevel analyses are displayed in
table 3. The unadjusted models (not shown) indicated significant associations between
all the indicators, except between bacterial skin infections and urinary tract infections. On
adjustment for the patient- and practice-level covariates, the pattern of results persisted
for all indicators. The odds ratio for the three practice-level adherence rates included as
dependent variables in each model was also calculated to represent the effect of a 10-unit
(10%) increase in the adherence rate. The corresponding measures of heterogeneity
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Table 2. Pairwise correlation of average practice-level guideline adherence rates for 112 practices

Bacterial skin  Acute throat pain Sinusitis Urinary tract
infections infections
Bacterial skin infections 1.00
P-value
Acute throat pain 0.52 1.00
P-value <0.001
Sinusitis 0.52 0.57 1.00
P-value <0.001 <0.001
Urinary tract infections -0.18 -0.27 -0.29 1.00
P-value 0.06 <0.01 <0.01

were as follows: bacterial skin infections (ICC 0.04; MOR 1.82), acute throat pain (ICC
0.14; MOR 2.03), sinusitis (ICC 0.14; MOR 2.38), and urinary tract infections (ICC 0.15;
MOR 2.38).

Patient- and practice-level covariates that displayed an association with the guideline
adherence rate included the age and gender of the patient, and the source of insurance,
a proxy for socioeconomic status. The history between the patient and GP for each
diagnosis, characterized by the episode number, had a significant impact on the decision
making process. Practice type was associated with adherence for a number of conditions.
Practice workload was only associated with the adherence for the acute throat pain
indicator.

In the sensitivity analysis (Appendix 3, Table A1), we reduced the duration of a defined
episode thus increasing the total number of episodes. Thus, there were 32,399 episodes
of bacterial skin infections, 29,496 episodes of acute throat pain, 40,619 episodes of
sinusitis, and 82,551 episodes of urinary tract infections. The results of this analysis did
not differ significantly from the main analysis.

In the subgroup analysis (Table 4), restricted to solo practices the odds ratios for the
indicators did not differ from the analysis including all practices. However, the median
odds ratios (bacterial skin infections 2.18; acute throat pain 2.41; sinusitis 2.85; urinary
tract infections 2.59) were higher than in the main analysis.

DISCUSSION

Using process indicators related to adherence to antibiotic prescribing guidelines for
four common conditions, this study shows relatively weak correlation between practice-
level performance, and the limited predictive effect of adherence rates to an antibiotic
prescribing guideline on the odds of adhering to other antibiotic prescribing guidelines in
our set.
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Table 3. Multilevel logistic regression analysis of adherence to antibiotic prescribing guidelines for all four

indicators
Bacterial skin  Acute throat pain Sinusitis Urinary tract
infections infections

Guideline
Bacterial skin infections - 1.03(1.03 - 1.04) 1.03(1.02 - 1.04) 0.99(0.99 - 1.00)
10% increase - 1.30(1.21-1.41) 1.33(1.24-1.43) 0.96(0.91 -1.07)
Acute throat pain 1.02 (1.01 - 1.02) - 1.02 (1.01 - 1.02) 0.99(0.99 - 0.99
10% increase  1.18 (1.13 - 1.24) - 117 (112 - 1.21)  0.92 (0.90 - 0.95

(

Sinusitis

10% increase
Urinary tract infections

10% increase

Age
Gender
Male
Female
Insurance
Public
Private
Episode
Episode squared
FTE
Practice type
Solo
Duo
Group
Health Center
Year of admission
2002
2003
2004
2005

Intraclass correlation
coefficient

Median odds ratio
(95% credible intervals)

1.01 (1.01 = 1.02)
112 (1.07 - 1.18)
0.99 (0.99 - 1.00)
0.93 (0.88 - 0.99)
0.96 (0.96 - 0.97)

Reference
2.67 (2.38 - 2.99)

Reference
0.91 (0.80 - 1.02)
1.09 (1.06 - 1.11)
1.00 (1.00 - 1.00)
1.04 (0.83 - 1.31)

Reference
0.75 (0.52 - 1.08)
0.71(0.44 - 1.16)
0.72 (0.41 - 1.26)

Reference
1.02 (0.90 - 1.16)
1.06 (0.92 - 1.22)
0.98 (0.85 - 1.14)

0.04

1.82 (1.60 - 2.03)

1.02 (1.01 - 1.02)
119 (1.13 - 1.24)
0.99 (0.98 - 0.99)
0.88(0.84 - 0.93)
1.03 (1.03 - 1.03)

Reference
1.07 (0.99 - 1.16)

Reference
0.85(0.78 - 0.93)
1.26 (1.21 - 1.32)

0.69 (0.54 - 0.87)

Reference
1.73(1.16 - 2.58)
2.67 (1.63 - 4.39)
2.84 (1.63 - 4.94)

Reference
0.89 (0.80 - 0.99)
0.69 (0.62 - 0.77)
0.90 (0.80 - 1.00)

0.14

2.03(1.80 - 2.26)

0.97 (0.97 - 0.98)
0.76 (0.73 - 0.80)
1.00 (0.99 - 1.00)

Reference
0.93 (0.87 - 1.00)

Reference
0.90 (0.83 - 0.96)
1.71 (1.66 - 1.77)
0.90 (0.98 - 0.99)
1.11 (0.83 - 1.49)

Reference
0.94 (0.57 - 1.55)
0.85(0.47 - 1.54)
0.95 (0.51 - 1.78)

Reference
0.72 (0.66 - 0.78)
0.62 (0.56 - 0.68)
0.60 (0.54 - 0.66)

0.14

2.38(2.06 - 2.71)

( )
( )
0.98 (0.98 - 0.99)
0.85 (0.83 - 0.85)

1.00 (0.99 - 1.00)

Reference
6.41 (5.97 - 6.90)

Reference
1.04 (0.99 - 1.10)
0.79 (0.78 - 0.80)
1.01 (1.01 - 1.01)
1.04 (0.81 - 1.33)

Reference
1.31(0.90 - 1.89)
1.43 (0.94 - 2.19)
1.87 (1.18 - 2.96)

Reference
1.21 (114 - 1.28)
1.36 (1.27 - 1.45)
1.43(1.33 - 1.53)

0.15

2.38(2.06 - 2.70)

We also observed that practices modified their behavior over time, as they developed
a 'history” with their patients. The variable, episode number, along with its squared term
indicate a nonlinear relationship between number of disease episodes and guideline
adherence. After a few occurrences, physicians were less likely to adhere to guidelines
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Table 4. Multilevel logistic regression analysis of adherence to antibiotic prescribing guidelines for solo
practices (Subgroup analysis)

Urinary tract infections

0.82 - 1.01

0.98 (0.98 - 0.99)

Bacterial skin  Acute throat pain Sinusitis Urinary tract
infections infections
No. of disease episodes 10,952 10,093 11,584 24,892
No. of patients 5,789 7,525 7,793 11,904
No. of practices 64 63 64 64
Guideline
Bacterial skin infections 1.03(1.02 - 1.05) 1.03(1.02 -1.04) 0.99(0.98 - 1.00)
10% increase 1.40(1.24 -1.58) 1.31(1.17 - 1.46) 0.92(0.86 - 0.99)
Acute throat pain 1.02 (1.01 - 1.02) 1.01(1.00 - 1.02) 0.99(0.99 - 0.99)
10% increase 1.18 (1.10 - 1.27) 1.10(1.03-1.17) 0.89(0.86 - 0.93)
Sinusitis 1.01 (1.01 - 1.02)  1.01 (1.00 - 1.02) 0.99 (0.99 - 1.00)
10% increase 1.14 (1.06 - 1.23)  1.11(1.03 - 1.18) 0.94 (0.90 - 0.98)
(
(

10% increase

Intraclass correlation

0.99 (0.98 - 1.00)
0.91 )
0.06

(
(
0.98 (0.98 - 0.99)
0.85(0.78 - 0.92)
0.13

0.84 (0.78 - 0.90)
0.17

0.19

coefficient

Median odds ratio
(95% credible intervals)

2.18(1.70 - 2.64) 2.41(1.94-2.89) 2.85(2.16-3.54) 2.59 (2.02 - 3.15)

the next time they diagnosed the same patient with the same condition. This finding,
akin to clinical intuition, is not surprising but is often neglected in assessing physician
performance. Future studies of guideline adherence should take into account the effect
of the physician-patient relationship.

This study has a number of strengths and limitations. It was limited by the lack of
information about severity at presentation, which is an exception to prescribing guidelines
not captured in administrative reviews. However, we did not expect that more severe
patients would concentrate in specific practices. The variable FTE does not specify the role
of the employee but the correlation between the size of a practices patient list, and the
number of GPs and the need for administrative work makes it a good approximation of
practice workload. We were unable to identify individual physicians in the larger practices
but we performed a subgroup analysis restricted to solo practices with similar results. It
has been noted that the organizational culture of healthcare facilities has an influence
on behavior. Physicians in one practice are more likely to behave more like each other.?’
This has been found to be true for prescribing behavior, and for hospital characteristics
such as length of stay, and even among practitioners performing the same procedures
in separate practices.?® Studies of prescribing guideline adherence are often criticized
for being restricted to filled prescriptions, incomplete follow-up, early refills/medication
changes, use of over-the counter (OTC) replacements, the duration of patient eligibility
for treatment, disease identification, and presence of contraindications.?® Qur approach
to defining disease episodes, unavailability of OTC antibiotics in the Netherlands and the
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nature of the research question (focus on initial physician behavior) negates the impact of
these criticisms. The data used in this study were collected in practices with good access to
guidelines and diagnostic aids. The extensive use of electronic medical records, including
notation of dispensed prescriptions, and continuity of care were beneficial for patient
follow-up. This electronic medical record system was the setting for the evaluation of the
electronic prescribing system in the Netherlands.3% Another critique of studies of guideline
adherence relates to factors that influence prescribing behavior. A qualitative study of
Dutch GPs cited lack of agreement and external factors as the most significant barriers
to adherence to guidelines in general practice.3! These findings echo those of a previous
study examining adherence to practice guidelines.3? The external factors identified have
limited influence on the decision whether to prescribe antibiotics. A lack of agreement
was assessed by examining the variation and levels of adherence among practices.
The conditions selected are common and have guidelines that were used in a national
performance assessment among Dutch GP practices. Antibiotic prescribing is restricted in
the Netherlands; it has very low prescribing rates compared to other countries.?3

The use of a process indicator to summarize quality of care is dependent on the
assumption that the indicator in question captures an unmeasured characteristic of the
practice that is responsible for the performance. The same principle is applied when
several indicators are used to measure the same domain, as is the case for prescribing
quality. However, we observed pairwise correlations between adherence rates to
antibiotic prescribing guidelines among our practices that were weaker than would be
expected if they were measuring the same characteristic. The associations between the
restrictive and first choice guidelines were particularly weak. A general lack of agreement
with a guideline, often cited as reason for poor adherence rates, is a factor that might
influence the correlations. In our study, we observed that between 4% and 14% of the
variation in adherence to each of the guidelines is attributable to differences between
practices as indicated by the ICC for each model. The high MOR for each guideline further
indicates marked differences in a patients odds of receiving guideline appropriate care at
different practices. These observed differences were even stronger when examining the
behavior of individual physicians in solo-practices. The relatively high adherence rates and
large residual variation attributed to differences between practices reduces the likelihood
that the weak association is a result of a general lack of agreement with the selected
guidelines.?* The large residual variation attributable to differences between practices,
including physician behavior is highlighted in the subgroup analysis.

The guidelines in this study were developed using an evidence-based and consensus
model, which appears to yield good clinical practice measures linked to desired
outcomes.>>3’ The mere existence of guidelines is enough to reduce some variation
in behavior between practices®, thus improving the quality of care for individual
patients. On a societal level, the restrictive prescribing of antibiotics reduces the risk
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of antibiotic resistant bacteria.3® Unfortunately, performance indicators have not always
been applicable as measures of overall quality.#°-4? While collectively the guideline-based
indicators we studied are intended to reflect a providers prescribing quality, we did not
observe a strong association between adherence to one guideline and adherence to
another. This was in spite of the fact that all of the guidelines measured address one
related field, antibiotic prescribing. The negative association between adhering to a first
choice guideline and restrictive guideline shows a dichotomy identified in the literature.*3
This previously demonstrated dichotomy already raises red flags as to what the indicators
are actually measuring. The individual indicators included in our set capture a practices
performance regarding the corresponding condition but do not appear, on their own
or collectively, to adequately represent a facilities prescribing quality beyond these
conditions. This highlights an important distinction between performance indicators and
their use as quality indicators. The observed performance indicates that the physician
is ‘good’ at the specified task but its interpretation as a marker of wider quality may
be limited. The use of process indicators to measure quality of care has been useful
for individual conditions. Failure to give advice on smoking cessation or prescribing
aspirin for patients with a myocardial infarction, are direct measures of the poor quality
of care received for myocardial infarction. However, once these measures are elevated
beyond these conditions, their interpretation becomes complicated. In an editorial,
Press attempted to differentiate “quality improvement measures” meant for continuous
internal consumption from “accountability measures” intended to be used as report
cards.** O'Brien and Peterson expressed the conundrum succinctly, after highlighting
the potential and realized usefulness of process indicators, by adding the caveat “...to
be effective, providers must properly interpret these performance reports.....".*> As a
wider audience uses these performance frameworks, the same message applies. It can
be argued that this indicator set captures different aspects of prescribing quality but the
problem still arises that we do not then know which aspects. Thus, the interpretation of
the individual measures and performance is open to discussion.

With the exponential development of indicators and the awareness of consumers
and payers, quality of care research faces a double burden of measurement and
interpretation. In the measurement of overall quality, there is the need to examine
whether theoretically related process measures are indeed measuring the same
underlying concept. In the absence of evidence of links between process measures, the
interpretation of performance should be selective, to avoid misleading consumers of
performance information.
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APPENDIX 3

Table A1. Multilevel logistic regression analysis of adherence to antibiotic prescribing guidelines with the
length of a diseases episode halved (Sensitivity analysis)

Bacterial skin  Acute throat pain Sinusitis Urinary tract
infections infections
Number of episodes 32,399 29,496 40,619 82,551
Guideline
Bacterial skin infections - 1.02 (1.02 - 1.03)* 1.03(1.02 - 1.03)* 0.99 (0.98 - 1.00)*
Acute throat pain 1.02 (1.01 - 1.02)* - 1.01 (1.00 - 1.02)* 0.99 (0.99 - 0.99)*
Sinusitis 1.01 (1.01 - 1.02)* 1.02 (1.01 - 1.02)* - 0.99 (0.98 - 0.99)*

Urinary tract infections 0.99 (0.98 - 1.00)* 0.99 (0.98 - 0.99)* 0.97 (0.97 - 0.98)* -
* P-value <0.05

125

Chapter




