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Primary Care Physicians and Avoidable Hospitalizations
Michael L. Parchman, MD, and Steven Culler, PhD
Indianapolis, Indiana

Background. The rate of admission for avoidable hospi­
tal conditions (AHCs) has been proposed as a measure 
of the ability of a population to access health care. The 
purpose of this study was to determine the relationship 
between the availability of primary care physicians and 
the rate of avoidable hospitalizations.

Methods. Statewide hospital discharge data for general 
acute care hospitals in Pennsylvania were used to deter­
mine age- and sex-adjusted AHC rates in the 26 health 
service areas (HSAs) in Pennsylvania. The number and 
type of primary care physician as well as the per capita 
income for each HSA were obtained from the Area Re­
source File. Correlations of number and type of physi­
cian with AHC rates were obtained.

Results. Only the number of family and general practice 
physicians (FPs/GPs) per population was significantly 
correlated with adult and pediatric AHC rates. As the 
number of FPs/GPs in each HSA increased, the AHC

rate decreased. The significant relationship between 
FPs/GPs and the AHC rate remained after controlling 
for the effect of per capita income. No significant corre­
lation was found between either the number of general 
internists and the adult AHC rate or the number of 
general pediatricians and the pediatric AHC rate.

Conclusions. The availability of FPs/GPs is related to 
lower rates of hospitalization for certain conditions. 
Family physicians may provide more effective first-contact 
access to health care than is provided by either general in­
ternists or pediatricians in Pennsylvania. Future studies 
should address whether care by family physicians is more 
cost-effective as a result of this reduction in avoidable hos­
pitalizations.

Key words. Primary health care; health services accessibil­
ity; hospitalization; family practice; physicians, family. 
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Accessibility is a key characteristic of primary care. This 
concept may best be defined as the ability of patients to 
access health care services in a timely manner in response 
to their needs.1-3 Many factors influence access to health 
care in the United States, including number of health care 
providers,4'5 availability or transportation to those provid­
ers,6-7 other health care resources (eg, diagnostic and lab­
oratory services), the patient’s financial and insurance sta­
tus,8-11 and the patient’s propensity for using health 
services.12

Several recent studies have suggested that the avoid­
able hospital condition (AHC) rate can be used as a mea-
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sure of access to primary care.13-18 This measure is defined 
as the hospital admission rate for conditions for which 
hospitalization might have been avoided if effective and 
timely ambulatory care had been delivered (eg, early am­
bulatory care for a person with insulin-dependent diabe­
tes mellitus who has acute gastroenteritis may prevent the 
development of diabetic ketoacidosis requiring hospital­
ization).

Weissman and colleagues13 cite four criteria for se­
lecting avoidable hospital conditions: (1) consensus: have 
previously published studies used similar indicators? (2) 
importance: do the conditions represent important health 
problems? (3) clinical face validity: do the conditions 
make clinical sense? and (4) data clarity: are the conditions 
clearly coded in an available data source covering large 
populations? Using these criteria, they identified 12 po­
tential avoidable hospital conditions.

Several recent studies have suggested that AHC rates 
are sensitive to alternative measures of a patient’s ability to
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access the health care delivery system. Weissman and col­
leagues13 found that rates of admission for nine of these 
conditions were sensitive to insurance status; ie, unin­
sured and Medicaid patients were more likely to be 
hospitalized for AHCs than were patients with private 
insurance. Billings and co-workers15’17 found a significant 
relationship between poverty and rate of hospitalization 
for AHCs. In a recent report from the Institute of Medi­
cine in Washington, DC, AHC rates for seven of the nine 
conditions identified by Weissman et al were three to 
seven times higher among patients living in low-income 
zip code areas than the AHC rates among those in high- 
income zip code areas in 11 states.18 A shortcoming of 
these studies is that they included no attempt to measure 
the availability of primary care providers.

The purpose of this study was to examine the rela­
tionship between the availability of primary care physi­
cians and access to health care as measured by the AHC 
rate. Specifically, we wanted to test the hypothesis that 
there is an association between the number and type of 
primary care physicians and a given population’s AHC 
rate. We hypothesized that as the number o f primary care 
providers increased, the AHC rate would decrease. In 
addition, we examined whether this relationship would 
remain after controlling for per capita income, a proxy 
measure of the ability to purchase health care.

Methods

Definition of Health Service Areas
Counties represent arbitrary political boundaries that 
have little association with how populations seek health 
care, especially the delivery of hospital care. Health service 
areas are defined as one or more counties that are rela­
tively self-contained with respect to the provision of rou­
tine hospital care based on travel between the counties for 
such care. The National Center for Health Statistics com­
bined all 67 counties in Pennsylvania into 26 health ser­
vice areas (HSAs).19 Because potentially avoidable hospi­
talizations are the outcome of interest, we believe that the 
use of HSAs constructed around hospitalizations provides 
a valid unit of analysis.

Since the focus of this study was to investigate the 
relationship between the availability of primary care pro­
viders in the HSA where patients live and the rate of 
hospitalizations for an AHC, the HSA of residence was 
used to calculate AHC rates rather than the HSA of hos­
pitalization.

Selection of Avoidable Hospital Conditions
Only the conditions found to be significantly related to 
financial or insurance status in prior studies were selected 
for this study.13’15’17’18 Six adult conditions (angina, con­
gestive heart failure, hypertension, pneumonia, asthma 
and diabetes mellitus) and two pediatric conditions (dia­
betes mellitus and pneumonia) were selected.

Calculation of A H C  Rates
Hospital discharge data for Pennsylvania were made avail­
able by the Pennsylvania Health Care Cost Containment 
Council for the year 1989.20 This database consists o f  
individual patient discharge data, which are derived front 
the Uniform Claims and Billing Form and reported to the 
Council by all Pennsylvania hospitals, with the exception 
of Shriner and Veterans Administration hospitals. A sub­
set of these data from short-term inpatient hospitaliza­
tions at general acute care hospitals was derived for the 
purpose of this analysis. Diagnoses were coded by diag­
nosis-related groups (DRGs).

Since differences in admission rates among HSAs 
may result from differences in age and sex characteristics 
of each HSA population, the statistical technique of indi­
rect age and sex adjustment was used to provide a stan­
dardized AHC rate for each diagnosis and HSA. A stan­
dard rate for the entire state was determined by counting 
the actual number o f admissions per diagnosis in each age 
and sex category (age was divided into 5-year intervals). 
This standard admission rate for the entire state was then 
applied to the age and sex distribution within each small 
area to yield an expected number of admissions per diag­
nosis for each age and sex category'. These values were 
then summed to provide the total number of expected 
admissions for each diagnosis by HSA. The actual ob­
served number of admissions per diagnosis in each HSA 
was divided by the expected number of admissions, and 
the ratio was multiplied by the standard rate of admission 
for the state to yield an adjusted rate for each HSAbv 
diagnosis.

Availability of Primary Care Physicians
The number of licensed, nonfederal, patient-care, office 
based general internists, general pediatricians, family ana 
general practice physicians, and the total number of phy 
sicians involved in direct patient care for each county in 
1989 were obtained from the Area Resource File sys­
tem,21 a national, county-level database o f health-related 
and population data. The number of physicians pet 
10,000 population for each HSA was obtained by divid­
ing the total number of physicians in each physician cat
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Table 1. Avoidable Hospitalization Condition (AHC) Rates in 
26 Health Service Areas in Pennsylvania

Rate*
Medical Condition Minimum Maximum Mean Median
Adult AHCs

Angina pectoris 0.99 6.87 3.72 3.51
Congestive heart failure 2.06 4.96 3.83 4.03
Hypertension 0.14 1.05 0.43 0.39
Pneumonia 1.64 4.65 3.14 3.15
Asthma/bronchitis 0.50 5.09 2.76 2.66
Diabetes 0.61 2.24 1.37 1.40

Pediatric AHCs
Pneumonia 0.28 2.63 0.97 0.73
Asthma/bronchitis 0.40 2.42 1.31 1.27

Total adult AHC 7.37 24.37 15.24 15.73
Total pediatric AHC 0.68 4.56 2.27 1.99
Total overall AHC 8.93 28.63 17.52 17.47
* Admission per 100,000 population, adjusted for* age and sex.

egory in each HSA by the combined population of the 
HSA, and multiplying this ratio by 10,000. Additional 
data abstracted from the Area Resource File included the 
mean per capita income in each county and the popula­
tion for each county in 1989.

Data Analysis
A descriptive analysis of the variation in AHC rates and 
number of physicians in each HSA was accomplished by 
reporting minimum, maximum, mean, and median values 
for each variable. Pearson correlation coefficients were 
used to examine the relationship between AHC rates and 
the number of each type of primary care physician, the per 
capita income, and the population of each HSA. A mul­
tivariate regression equation was used to determine 
whether controlling for the effect of per capita income 
influenced the relationship between physician availability 
and the AHC rate. All the statistical analyses were con­
ducted on the Statistical Analysis System for the personal 
computer (SAS Institute Inc, Cary, NC).

Results

Descriptive Analysis
1 he rates for individual and total AHCs for the 26 HSAs 
m Pennsylvania are found in Table 1. Total AHC rates 
varied by a factor of 3.1 across HSAs, from 8.93 to 28.63 
per 100,000. The rates for individual conditions varied 
across HSAs by a factor of 2.4 for congestive heart failure 
to 10.2 for adult asthma or bronchitis.

fable 2 reports the minimum, maximum, mean, and

Table 2. N um ber o f  Physicians per 10,000 Population in 26 
Health Sendee Areas in Pennsylvania

Specialty' Minimum Maximum Mean Median
General internists 0.52 2.62 1.23 1.15

General pediatricians 0.0 1.29 0.50 0.45

Family and general practice 
physicians

1.86 4.61 2.99 2.74

Total physicians 4.10 28.58 13.81 12.41

median number of physicians per 10,000 population for 
each physician category by HSA in Pennsylvania. Family 
and general practice physicians (FPs/GPs) comprise ap­
proximately 20% of all physicians, with general internists 
accounting for less than 9% of all physicians involved in 
direct patient care. The number o f general internists dem­
onstrates the largest variation, with five times as many 
general internists in one HSA as in the HSA with the 
fewest general internists. The number of FPs/GPs varied 
by a factor of less than 2.5 across HSAs.

Correlation Analysis
Only the number of FPs/GPs per population was signif­
icantly associated with the rate of admission for adult 
AHCs (r= — .53, P=.005) or pediatric AHCs (r= — .41, 
P =.03). This relationship is inverse; ie, as the number of 
FPs/GPs in each HSA increased, the combined or total 
AHC rate decreased (Figures 1 and 2). While the Pearson 
correlation coefficient was negative, no significant corre­
lation was found between number of general internists 
and the adult AHC] rate (r=  — .01, P>.05) and the num­
ber of general pediatricians and the pediatric AHC rate 
(r=  —.20, P>.05).

The mean per capita income was also significantly 
related to both the adult (r=  — .68, P<.0()1) and the 
pediatric (r= — .39, P=.05) AHC rates. This relationship 
is also inverse: the higher the income level in the HSA, the 
lower the AHC rate. O f equal importance, perhaps, is the 
finding that a significant association exists between the 
population in each HSA and the number of general inter­
nists (r=.72, PC.001) and pediatricians (r=.79, P<.001). 
A similar relationship exists between per capita income and 
general internists (r=.46, P= .02) and general pediatricians 
(r= .46, P= .02). Higher mean per capita income and larger 
population are both associated with greater numbers of gen­
eral internists and pediatricians per 10,000 population. The 
number of FPs/GPs per 10,000 population was not signif­
icantly correlated with population (r= — .11, P>.05) or in­
come {r=.23, .P>.05).
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Physicians per 10,000 Population

Figure 1. Relationship between rates o f  avoidable hospitaliza­
tions for six adult conditions (angina, congestive heart failure, 
hypertension, pneum onia, asthma, and diabetes mellitus) and 
the num ber o f  family physicians/general practitioners (F P s / 
GPs) and general internists per population in Pennsylvania 
health service areas (HSAs). N ote that in areas where the avail­
ability o f  family physicians is greatest the rate o f  avoidable hos­
pitalizations is lowest. N o similar relationship is seen for general 
internists. AHC denotes avoidable hospitalization condition.
---------General internists per 10,000 population
--------- FPs/G P s per 10,000 population
* Represents general internists per HSA
• Represents FPs/G P s per HSA

Physicians per 10,000 Population

Figure 2. Relationship between the rates o f  avoidable pediatric 
hospitalizations for two conditions (diabetes mellitus and pneu­
monia) and the num ber o f  family physicians/general practition­
ers (FPs/G Ps) and pediatricians per population in Pennsylvania 
health service areas (HSAs). As the concentration o f  FPs/G P s 
increases, the rate o f  avoidable hospitalizations declines. No 
such relationship is seen for pediatricians. A H C denotes avoid­
able hospitalization condition.
---------Pediatricians per 10,000 population
--------- FPs/G P s per 10,000 population
‘ Represents pediatricians per HSA 
• Represents FPs/G P s per HSA

Table 3. Regression Analysis o f  the Relation Between Family 
Physician/General Practitioner (F P /G P ) Availability and 
Avoidable Hospitalization Condition (AHC) Rates, 
Controlling for Income, in 26 H ealth Service Areas in 
Pennsylvania

Variable
Degree of 
Freedom Coefficient

Standard
Error

P
Value

Partial
P2‘

Intercept 1 47.49 5.71 <.001
FP/G P 1 -2 .7 5 0.99 .0108 0.1460
Incomef 1 -1 .5 2 0.39 <.001 0.4176
N ote: Dependent variable: total adult and pediatric A H C  rate.
* Adjusted model R 2— .5257.
fPer capita income reported in $1000s.

Regression Analysis
A regression equation was used to determine whether the 
relationship between family physicians and AHC rates 
remained significant after controlling for the effect of in­
come (Table 3). Even after controlling for income, the 
variation in the number of FPs/GPs explains a significant 
amount of the variation in AHC rates. The coefficient on 
the FP /G P variable suggests that an increase of one 
FP/G P per 10,000 population in an HSA results in a 
reduction of2.75 (95% confidence interval [Cl] =-4.79 
to -0 .6 9 )  AHC admissions per 100,000 population. The 
variation in the number of FPs/GPs per 10,000 popula­
tion and per capita income together explain over 50% of 
the variation in AHC rates among HSAs in Pennsylvania.

Discussion
A central component of many current health care reform 
proposals is the use of primary care physicians as gatekeep­
ers to the delivery system in an attempt to control costs. 
This study presents evidence that access to family and 
general practice physicians is associated with lower rates of 
hospitalizations for certain conditions. This relationship 
remains even when controlling for the effect of income.

Our results are consistent with those of other studies 
that suggest a relationship between the availability of pri­
mary care providers and health care outcomes. Farmer 
and colleagues22 found a relationship between primary 
care availability and mortality in county groups within the 
contiguous United States. Shi23 found a relationship be­
tween the availability of primary care physicians and other 
measures of health status as measured by overall and dis­
ease-specific mortality rates and life expectancy. Our find­
ings also support earlier research that found a significant 
relationship between level of income and rate of hospital­
izations for AHCs.17’18

Two methods of calculating AHC rates are described 
in the literature. Weissman and colleagues13 defined an
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adjusted relative rate by dividing the age- and sex-stan­
dardized AHC rate by the rate of hospitalizations for all 
other conditions. They considered all other admissions to 
represent conditions that were not sensitive to ambula­
tory care. I he second approach, used by Billings and 
colleagues17 and the Institute of Medicine,18 calculated 
the rate of admissions for AHCs by dividing the number 
of AHC admissions for a given small area by the popula­
tion of that area after adjusting for age and sex. We prefer 
the second approach because the AHC rate does not 
depend on variations in hospital utilization for unavoid­
able hospital conditions among the health sendee areas. 
For example, it is possible that the observed variation in 
an adjusted relative rate such as that used by Weissman et 
al13 might be related to variation in admissions for un­
avoidable elective hospitalizations. By using only the con­
ditions that were first subjected to a rigorous medical 
review and then found to be sensitive to financial or in­
surance status, we believe that we have identified a core 
group of diagnoses for which timely and effective ambu­
latory care may to some degree alter the disease course 
and thereby avoid hospitalization. Even so, it should be 
noted that only some undefined portion of these admis­
sions were truly “ avoidable” ; some might have resulted in 
an admission even if optimal ambulatory care had been 
administered.

Several possible explanations exist for the lack of sig­
nificant correlations between the numbers of internists 
and pediatricians and AHC rates. First, the physician spe­
cialty data in the Area Resource File are based on physi­
cian self-report from the Physician Masterfile database of 
the American Medical Association. Physicians are allowed 
to report up to three specialties. It is possible that a gen­
eral internist reported a specialty of cardiology, resulting 
in a measurement bias.

Second, although the type of care delivered by gen­
eral internists and general pediatricians is considered pri­
mary care, it is possible that these physicians may not be 
sufficiently distributed outside large population centers to 
have a significant impact on AHC rates across all HSAs in 
the state.24 Other studies have found that only family 
physicians and general practice physicians are distributed 
m both rural and urban areas in proportions similar to 
those of the overall population.25 Our study showed that 
the number of family physicians was not significantly cor­
related with population or income, whereas general inter­
nists and pediatricians resided in areas with greater popu­
lation and higher income.

Apart from the issue of distribution according to 
population, previous research indicates that, compared 
with board-certified pediatricians, internists, and physi­
cians of other specialties, family physicians are less likely to 
require appointments for visits; more likely to have office

hours during weekends; more likely to report that they 
make house calls, emergency department visits, and nurs­
ing home visits; and more likely to have offices that are 
more geographically accessible to patients.26”28

Although these data support the conclusion that the 
availability of FPs/GPs is related to lower AHC rates, 
other factors might affect the AHC rate. These include 
quality of patient care delivered in the ambulatory setting, 
availability of nonphysician providers, prevalence of a 
given avoidable hospital condition in each HSA, and the 
number of admissions that were truly “ avoidable.”29 The 
quality-of-care concept may also include variation in phy­
sician practice patterns in admitting for these conditions. 
It has been suggested that variation in physician practice 
patterns may contribute heavily to small-area variation in 
health care utilization, such as admissions to the hospi­
tal.30 It is also possible that other health care providers, 
such as nurse practitioners and physician assistants, deliver 
primary care services that lower the AHC rate. Our data 
did not allow for evaluating the effect o f these factors.

Billings and co-workers17 used the National Health 
Interview Study for two high-volume AHCs, asthma and 
diabetes mellitus, to explore the issue of disease preva­
lence, or “ burden of illness,” within a population and its 
relationship to variation of AHC rates. They found that 
disease prevalence was very similar in low- and high- 
income groups, and therefore concluded that it accounts 
for only a small proportion of the difference in hospital­
ization rates between low- and high-income populations. 
We believe this conclusion is applicable to Pennsylvania.

As we contemplate the structure of a new health care 
delivery system, these issues deserve to be addressed. Sev­
eral questions remain that can be answered only by addi­
tional research. First, are our findings in Pennsylvania 
representative of other areas of the country? Second, what 
proportion of the persons admitted for AHCs were under 
the care of a physician and thus represent unavoidable 
hospitalizations or poor-quality outpatient care? Finally, 
what is the cost of providing additional primary care ser­
vices to an area, and would that cost offset the benefit of 
reducing avoidable hospitalizations?
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Background. Access to health care and its relationship to 
variations in health care utilization are two of the most 
important forces driving health care reform efforts. Inad­
equate access to health care is linked to a variety of poor 
health outcomes, including delays in seeking care, poorer 
quality of life indicators, and higher morbidity and mor­
tality.1-3 The role of primary care physicians in improving 
patients’ access to health care is a key component under­
lying virtually all health care reform measures. Health 
services research that examines such issues will inform 
these reform efforts.

Clinical question. Do more primary care physicians in a 
population lead to improved access to health care as mea­
sured by the avoidable hospital condition (AHC) rate of 
the population? (AHC is defined as the admission rate 
[number of admissions per 100,000 population] for di­
agnoses for which hospitalization could have been pre­
vented with appropriate ambulatory care.)

Population studied. The population studied included all 
short-term, hospitalized patients discharged from gen­
eral, acute care hospitals in Pennsylvania in 1989. The 
physician population included all nonfederal primary care 
physicians (general internists, pediatricians, and family 
practice physicians) practicing in Pennsylvania in 1989.

Study design and validity. This study was a cross-sec­
tional, correlational study. The units of analysis were 
health service areas, defined as one or two counties that 
are relatively self-contained with regard to where most 
hospital care is provided. The 67 counties of Pennsylvania 
were divided into 26 health service areas, and AHC rates 
were calculated for each area along with the number of 
primary care physicians/10,000 population. There are 
many potential biases that could influence the outcomes 
of this study, including (1) a selection bias in choosing 
which AHCs to include for study; and (2) critical mea-
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surement issues regarding the quality of the Pennsylvania 
hospitalized patient database, the coding accuracy of the 
diagnosis-related groups (DRGs), and the accuracy of the 
county-level health and physician data. The authors did a 
nice job of distinguishing between a patient’s county of 
residence and county of hospitalization; they applied the 
AHC rate to the patient’s county of residence, a more 
appropriate measure of access to care and its relationship 
to the presence or absence of primary care physicians in 
that county.

Outcomes measured. The avoidable hospital conditions 
calculated for each health service area examined included: 
angina pectoris, congestive heart failure, hypertension, 
pneumonia, asthma, and diabetes mellitus. For pneumo­
nia and asthma, both an adult and a pediatric AHC rate 
were calculated.

Results. There was substantial variation in the AHC rates 
for each of the index conditions as well as the total AHC 
rate across all 26 health sendee areas. The total AHC rates 
ranged from 8.9/100,000 to 28.6/100,000. The AHC 
rate was highest for congestive heart failure (mean 3.8/
100.000) and lowest for hypertension (mean 0.4/
100.000) . The authors also noted that there was substan­
tial variation in the total number of physicians within each 
health sendee area, with a range of 4.1 / 1 0,000 to 28.6/ 
10,000. A lower AHC rate was significantly correlated 
with higher per capita income and a higher number of 
family physicians and general practitioners in a health 
service area, but not with the number of general pediatri­
cians or internists. Other potential factors relating to the 
AHC rate, such as the number of nurse practitioners in 
each health service area, were not measured.

Recommendations. Because of the cross-sectional nature 
of this study, it is impossible to say that simply having 
more family physicians in a health service area will result in 
fewer hospitalizations; nor does the study compare alter­
native ways of lowering unnecessary hospitalization re­
lated to inadequate access to health care. For instance, this 
study suggests that improved overall population income 
and less poverty would lead to much greater access to 
health care than would an increase in the number of 
family physicians in a community. Also, despite the van 
ation in AHC rates, this study cannot assess the optimal 
AHC rate for a given condition, suggesting that at some 
time in the future (perhaps in a future managed care 
scenario), too low an AHC rate might reflect lower qual
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ity care. Despite these comments, this research is critically 
important to family medicine educators, leaders, and 
other policymakers who are making decisions about allo­
cation of limited health care resources.

Adam O. Goldstein, MD 
Chapel Hill, North Carolina
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BLOOD GLUCOSE MONITORING
T itle: Home blood glucose monitoring: effectiveness in a 
general population of patients who have non-insulin- 
dependent diabetes mellitus
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Background. Significant controversy exists over how in­
tensively to monitor blood glucose in patients with dia­
betes mellitus. A recent publication by the Diabetes Con­
trol and Complications Trial Research Group on the 
effects of intensive insulin treatment on outcomes in pa­
tients with insulin-dependent diabetes has led many phy­
sicians to recommend more intensive blood glucose mon­
itoring for all diabetic patients.1-2 Unfortunately, the 
benefits of intensive insulin regimens may come at an un­
acceptable price, including the cost of treatment, an increase 
in hypoglycemic episodes, potential negative changes in 
quality of life, and the lack of feasibility of implementing 
such regimens in standard clinical practice. More important, 
it is unknown to what extent the results from studies of 
insulin-dependent diabetic patients should be used as a basis 
for therapeutic decisions about patients with non-insulin- 
dependent diabetes, who comprise by far the largest group 
of diabetic patients. Some research suggests that home glu­
cose monitoring in patients with non-insulin-dependent 
diabetes as compared with other modalities, such as urine 
monitoring, does not result in improved outcomes.3

Clinical question. Does home blood glucose monitoring 
used by non-insulin-dependent diabetic patients improve 
diabetes control?

Population studied. The population studied included 229 
non-insulin-dependent diabetic patients who were fol­
lowed in the outpatient clinics of the Denver Veterans 
Affairs Medical Center. Patients were predominantly male 
(97%), white (68%), and under the care of primary care 
clinicians (43% staff' internists, 40% nurse practitioners, 
and 15% residents).

Study design and validity. The study was a retrospective 
chart review. Patients were identified from computer­
ized pharmacy profiles, and a random selection o f pa­
tients for whom glucose-monitoring supplies were pre­
scribed were selected for review. Inclusion and 
exclusion criteria were adequately defined, as were case 
definitions and outcomes. Chart reviewers were not 
blinded to the purpose o f the study, nor was there any 
attempt to measure the thoroughness or accuracy of 
chart abstractions.

Outcomes measured. Demographic information collected 
included age, type of diabetes, and diabetic complica­
tions, such as neuropathy, retinopathy, nephropathy, and 
peripheral vascular disease. Outcome measures included 
the mean HbAlc, the frequency of laboratory utilization, 
and the frequency with which home blood glucose mon­
itoring supplies were dispensed. Data were collected for 1 
year.

Results. Diabetic complications were relatively frequent 
in the group, with 51% of the patients having at least one 
complication. Seventy-nine percent of the patients used 
home blood glucose monitoring, and the remaining 21% 
used urine glucose monitoring instead. Patients with di­
abetic complications were more likely to be using home 
glucose monitoring (85% vs 74%). There was no differ­
ence in glycemic control as assessed by the HbAK be­
tween the groups (11.4% vs 11.3%), regardless of when 
HbAlc monitoring was begun. There was also no differ­
ence in the HbAlc between those who monitored their 
blood glucose once a day and those who monitored it two 
or more times a day (11.6% vs 11.1%). Patients taking 
insulin who had their doses changed in response to home 
blood glucose monitoring also did not have improved 
glycemic control. There was also no decrease in labora­
tory utilization among those using home blood glucose 
monitoring.

Recommendations for clinical practice. Despite controlled 
trials of intensive insulin treatment in patients with insu­
lin-dependent diabetes, clinicians can remain justifiably 
ambivalent about applying such results universally to their
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non-insulin-dependent diabetic patients. In the absence 
of good data demonstrating a reduction in complications 
and improvement in glycemic control and quality-of-life 
indicators, or a reduction in health care utilization with 
the use of home blood glucose monitoring, a variety of 
treatment and monitoring regimens remain appropriate.

Adam O. Goldstein, MD 
Chapel Hill, North Carolina
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