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TITLE: Adherence to Treatment and Social Support in Patients with Non-Insulin Dependant
Diabetes. Garay-Sevilla, M.E.; Nava, L.E.; Maacara, JM.; Huerta, R.; Diaz de Ledn, J,;
Mena, A.; Fgardo, M.E. Journal of Diabetes and Its Complications. 9(2): 81-86. April-June
1995.

OBJECTIVE: To evaluate factors associated with adherence to diet and medication in
patients with type 2 diabetes.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: Adherence to diet was associated with years since diagnosis and greater
social support; adherence to medication was associated with greater social support and ol der
age of spouse.

RECOMMENDATION: Further research should be conducted to identify psychological and
socia factors that influence adherence to diet and medication in patients with type 2 diabetes.

ABSTRACT: The authors studied 200 adults with type 2 diabetes recruited from diabetes
support groups at two hospitalsin Leon, Mexico. Only about 20 percent of patients invited
actually participated in the study. These patients completed validated questionnaires detailing
adherence to treatment, social support, lifestyle, family structure, family function, and
knowledge of diabetes. Adherence to diet was associated with years since diagnosis (p =
0.003) and greater socia support (p = 0.007); adherence to medication was associated with
greater socia support (p = 0.002) and older age of spouse (p = 0.016). Patients with rigid
control in their families had lower adherence to medication than patients where families had
laissez-faire or flexible control. Evaluation of the psychological and socia factors that
influence adherence to diet and medication is essential because of their important role in the
management of patients with type 2 diabetes. 1 figure, 3 tables, 18 references.
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TITLE: Analysis of Direct Cost of Standard Compared with Intensive Insulin Treatment of
Insulin-Dependent Diabetes Méellitus and Cost of Complications. Stern, Z.; Levy, R. Acta
Diabetologica. 33(1): 48-52. March 1996.



OBJECTIVE: To compare the direct costs of standard and intensive insulin treatment for
type 1 diabetes; to compare these approaches when their impact on complicationsis
considered.

CATEGORY: Secondary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cost andysis.
Per spective: Hedlth care system.

CONCLUSION: According to the authors model, standard insulin therapy was less
expensive over a 35-year period than was intensive insulin therapy, whether or not the cost of
complications was considered.

RECOMMENDATION: Because of the high direct costs of intensive treatment, guidelines
should be devel oped to better identify, select, and treat those patients for whom such therapy
is warranted. Intensive treatment should be aimed particularly at patients with nephropathy.

ABSTRACT: The authors modeled annual treatment costs over a 35-year period for a
hypothetical patient who had contracted type 1 diabetes at a young age. Resultsin the
literature, including findings of the Diabetes Control and Complications Trial, were used in the
model, as was standard practice in Israel, which follows the recommendations of the American
Diabetes Association. Annual direct costs (in 1995 dollars) for standard and intensive insulin
treatment were calculated to be $1,184 and $3,329 per patient, respectively. Over a 35-year
period, total direct costs per patient were $41,000 and $116,000 for the standard and
intensive treatments, respectively, a difference of $75,000. The authors found that intensified
treatment lowered complication costs by $53,520 (versus standard treatment). Thus, total
direct costs of standard therapy were $329,400, versus $350,980 for the intensified treatment.
Assuming a discount rate of 6 percent, it was estimated that the intensive treatment entailed
lower complication costs (by $20,900) than the standard treatment, but the total cost of the
standard treatment was $132,900, compared with $151,900 for the intensive treatment. 3
tables, 16 references.
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TITLE: Assessment of the Effect of a Comprehensive Diabetes Management Program on
Hospital Admission Rates of Children with Diabetes Méllitus. Drozda, D.J.; Dawson, V.A.;
Long, D.J.; Freson, L.S.; Sperling, M.A. Diabetes Educator. 16(5): 389-393. September-
October 1990.

OBJECTIVE: To determine the impact of a comprehensive diabetes management program
on hospitalization parameters in children with diabetes seen at a magjor pediatric referra
center.









ABSTRACT: Intensive care unit patients may have large fluctuations in blood glucose
concentration; accurate and timely glucose values must be obtained so that these fluctuations
may be stabilized. The author compared three blood glucose monitoring systems (AccuCheck,
Glucometer, Glucoscan 2000) with the hospital |aboratory; there were no significant
differences in results between the systems. In a subsequent 3month study, the Glucoscan 2000
and hospital laboratory performed 110 blood glucose determinationsin 41 patients; for the
first 50 blood glucose tests, mean completion time was 2.4 minutes for the Glucoscan 2000
and 2.6 hours for the hospital (routine) or 0.5 hours ("stat"). Laboratory charges for 110
laboratory determinations totaled $990, versus Glucoscan costs of $55. The author concludes
that blood glucose monitoring systems can be effective for close monitoring of blood glucose
in the intensive care unit or elsewhere. The purchase price of the Glucoscan 2000 was $127. 1
figure, 2 tables, 16 references.
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TITLE: Cardiovascular Morbidity and Mortality in Type 2 Diabetic Patients: A 22 Y ear
Historical Cohort Study in Dutch General Practice. de Grauw, W.J.C.; van de Lisdonk, E.H.;
van den Hoogen, H.J.M.; van Weel, C. Diabetic Medicine. 12(2): 117122. February 1995.

OBJECTIVE: To assess the impact of cardiovascular morbidity and mortality on patientsin
general practice with type 2 diabetes over a 22year period.

CATEGORY: Secondary intervention.

Type of Study: Historical cohort.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: Patientsin general practice with type 2 diabetes were at higher risk of
cardiovascular morbidity, mortality from any cause, and cardiovascular mortality than were
those without diabetes.

RECOMMENDATION: None.

ABSTRACT: An historical cohort study was performed to measure cardiovascular morbidity
and mortality in patients with type 2 diabetes,; data were collected from 1967 to 1989 in four
Dutch general practices involved in the Continuous Morbidity Registration Nijmegen. A total
of 265 patients with type 2 diabetes (112 men, 153 women) who met World Health
Organization (WHO) criteriawere included in the cohort. The remaining 162 patients who
were registered during the study period as diagnosed with diabetes were not included because
they did not meet WHO criteria or because of other reasons. At diagnosis, 60 percent of the
study cohort were aged 65 or under; mean follow-up was 6.8 years. Compared with a
matched control group of persons without diabetes, those with type 2 diabetes had higher
cardiovascular morbidity (risk ratio, 1.76; 95 percent confidence interval, 1.34 to 2.30). The
risk of mortality was also higher in patients with diabetes than in controls (relative risk, 1.54,



95 percent confidence interval, 1.07 to 2.23). Relative risk of cardiovascular mortality was
2.05 in patients with diabetes (95 percent confidence interval, 1.24 to 3.37). Mortality after 10
years for patients with type 2 diabetes was 36 percent, versus 20 percent for the control group
(p < 0.01). Cumulative surviva rates in the group aged 65 to 74 years were significantly lower
(p < 0.01) in patients with type 2 diabetes than in controls. 2 figures, 3 tables, 32 references.
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TITLE: Care of the Diabetic Child in the Community. Farquhar, J.W.; Campbell, M.L.
British Medical Journal. 281(6254): 1534-1537. December 6, 1980.

OBJECTIVE: To describe community care for children with newly diagnosed type 1
diabetes, and to describe in-hospital care for such children.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Descriptive anaysis.
Per spective: Hedlth care system.

CONCLUSION: Admitting children with newly diagnosed diabetes to the hospital, then
providing them with a home care team, offers numerous advantages for the children and their
parents.

RECOMMENDATION: None.

ABSTRACT: The authors describe experience with children newly diagnosed with diabetes
who have been admitted to the Royal Hospital for Sick Children in Edinburgh, Scotland.
Admitting to the hospital a child newly diagnosed with diabetes along with one or both
parents allows parents to develop trust in the staff, to learn more effectively about their child,
and to meet the home care sisters. Staff can obtain an indication of parental ability and
stability, and an insulin reaction can be induced safely so that the parent can watch the child's
reaction to hypoglycemia The child is normally discharged within 1 week. Having a home
care team enabled the hospital to have an average length of stay of about 4.5 daysin 1976,
versus the national average of 8 days. The home care team permits reduced readmissions,
relieves maternal and school teacher anxiety, and decreases school absences. The home care
team continually assesses the home — its organization, finances, presence of alcoholism,
stability of the parents and marriage, relationships of parents and children and relationships
between children, how procedures are conducted, and the extent to which parents seek further
education toward controlling diabetes. The home care team visits the school and briefs staff
and the school nurse on symptoms and treatment of hypoglycemia and the needs of the child.
The team provides continuing care through phone consultations, visits the home when the
children are in school, and obtains spot urine specimens or blood checks if there is a question
of diabetic control. To avoid disharmony between the hospital clinic and the primary care and
community health services, each important contact with the home care team or the unit staff
should be recorded. 4 references.
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TITLE: A Comparison of Accuracy and Estimated Cost of Methods for Home Blood
Glucose Monitoring. Shapiro, B.; Savage, P.J.; Lomatch, D.; Gniadek, T.; Forbes, R,;
Mitchell, R.; Hein, K.; Starr, R.; Nutter, M.; Scherdt, B. Diabetes Care. 4(3): 396-403. May-
June 1981.

OBJECTIVE: To compare the accuracy, convenience, and cost of various methods of home
blood glucose monitoring.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: All the capillary blood glucose methods correlated well with |aboratory
blood glucose measurements and all were more accurate than urine glucose measurements.
The Chemstrip bG was the least expensive and easiest method to measure blood glucose
concentrations at home.

RECOMMENDATION: None.

ABSTRACT: The authors compared accuracy, convenience, and cost of four products for
home blood glucose monitoring. Sixteen patients used Eyetone, Dextrometer, StatTek (all of
which used a reflectance meter and a reagent strip), and Chemstrip bG (reagent strip only)
twice daily within 1 minute of collection of venous blood for laboratory blood glucose
measurement. Urine glucose was measured from collections made before and after blood
collection. For laboratory blood glucose concentrations of 48 to 464 mg/dL and 48 to 250
mg/dL, correlation coefficients for Eyetone, Dextrometer, and StatTek reflectance meter
readings (by a physician or nurse) and for Chemstrip bG readings by the patient, anurse, and a
physician ranged from 0.90 to 0.95 and from 0.85 to 0.92, respectively (p < 0.0001). All home
blood glucose monitoring methods except StatTek underestimated blood glucose
concentrations between 48 and 250 mg/dL. The correlation coefficient for urine glucose
concentrations was 0.74. When Chemstrip bG was reread at intervals over 14 days, glucose
readings decreased by 6.8 to 10.1 percent (not clinically significant) in the first 2 days; no
further decrease was noted. The coefficient of variation (CV) for repeated readings of the
three reflectance meters was 8.9 to 12.0 percent for nurses and 6.7 to 9.0 percent for
physicians,; the CV for Chemstrip bG was 17.8 and 11.6 percent, respectively. The costs
(1980 dollars) per glucose determination (excluding cost of reflectance meter) for
Dextrometer, Eyetone, StatTek, and Chemstrip were $0.71 to $1.32, $0.51 to $0.71, $0.72 to
$1.01, and $0.53, respectively, and reflectance meters for the first three cost between $339.95
and $395.00. The Chemstrip bG method is easy to use and less expensive than the other
systems, and readings can be verified by a physician up to 2 weeks later. 3 figures, 5 tables, 26
references.
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TITLE: Comparison of Different Models of Diabetes Care on Compliance with Self-
Monitoring of Blood Glucose by Memory Glucometer. Hoskins, P.L.; Alford, JB.;
Handelsman, D.J;; Yue, D.K.; Turtle, J.R. Diabetes Care. 11(9): 719-724. October 1988.

OBJECTIVE: To evaluate the accuracy of patient-generated records of blood glucose
concentrations, and to determine whether the model of diabetes care influences the validity of
these patient records.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: There was no difference in validity of reported blood glucose results based
on instruction technique, but private health insurance status was associated with greater
validity of patient records.

RECOMMENDATION: Hedlth professionals should not assume that patients will follow
treatment instructions because they have been fully counseled.

ABSTRACT: The authors evaluated 34 patients with diabetes on their self-monitoring of
blood glucose. Participants had been referred to the diabetes center of Royal Prince Alfred
Hospital in Camperdown, Australia; 17 had gestational diabetes; 13 had type 2 diabetes; and 4
had type 1 diabetes. Participants were randomized to one of three models of instruction:
mutual decision making (emphasized team approach; patient could adjust treatment based on
results), didactic (nurse educator would make decisions based on results), and authoritarian
(physician would make decisions based on results). Participants performed blood glucose
estimations four times daily over 2 weeks using a blood glucose monitor with memory but
were not informed of the memory capacity. Blood glucose results recorded in patient
logbooks were compared with monitor records. No difference was found in the validity of
patients records by instruction group. The overall proportion of correctly recorded
estimations was 86 percent; 70 percent of examinations were actually performed as requested
and correctly recorded, and another 16 percent were correctly recorded as not done.
Conversely, 30 percent of scheduled examinations were not performed properly or were
recorded incorrectly. Compared with patients with type 2 diabetes, patients with gestational
diabetes recorded alower percentage of blood glucose estimations accurately. Private health
insurance was one of two predictors of greater validity of blood glucose records (the other
was perceived high intelligence). Although there were no direct financial disincentives for
compliance with testing, as patients were not required to copay, health insurance status may
represent a surrogate socioeconomic indicator. Some patients may have experienced financial
or social pressures that act as a barrier to successful completion of diabetes self-care activities.
6 tables, 8 references.
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TITLE: Continuous Quality Improvement Can Improve Glycemic Control for HMO Patients
with Diabetes. O'Connor, P.J.; Rush, W.A.; Peterson, J.; Morben, P.; Cherney, L.; Keogh, C;
Lasch, S. Archives of Family Medicine. 5(9): 502-506. October 1996.

OBJECTIVE: To evaluate the impact of a continuous quality improvement (CQI)
intervention on glycemic control of patients with diabetes mellitus attending a primary care
clinic.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: Use of aCQI intervention can improve glycemic control without increasing
utilization or charges.

RECOMMENDATION: Health care providers should consider implementing CQI to
improve adult diabetes care; severa of the strategies developed by the CQI team may be
useful for other primary care settings.

ABSTRACT: The authors analyzed the effect of implementing a CQI plan on glycemic
control in patients with diabetes. Patients were followed for 18 months at two clinics of a
Midwest staff model health maintenance organization. The intervention clinic had 4,100
patients; the comparison clinic, 4,700 patients. The staff at the intervention clinic developed a
computerized patient audit system and held monthly 1-hour CQI meetings. The patient audit
and review of the process of care led to a modified system using computerized printouts,
targeting certain patients for special attention, and authorizing more aggressive outreach by
resource nurses. Patients were selected for readiness to undertake behaviora change and
given appropriate levels of support. Success of management was based on change in
glycosylated hemoglobin (HbA ;) levels. After intervention, in the CQI and comparison

clinics, respectively, (HbA, - levels were acceptable, < 8 percent) in 51 versus 40 percent of

patients, fair (8 to 10 percent) in 37 versus 33 percent, and poor (> 10 percent) in 12 percent
versus 27 percent (p = .008). Intervention clinic patients had significant improvement in
HDA ;- levelsrelative to patients at the comparison clinic (p = .01). Mean outpatient visits at

the intervention and the comparison clinics were 7.86 and 7.40 prior to and 9.08 and 8.96
after initiation of CQI, respectively. Mean charges for outpatient services were $991 and $958
prior to and $1,218 and $1,281 after initiation of CQI, respectively. 1 table, 25 references.
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TITLE: A Cost-Benefit Analysis of Subcutaneous Insulin Pump Infusion Therapy for Insulin-
Dependent Diabetes Méllitus. Turkelson, C.M.; Coates, V. Abstract 195. Annual Meeting of
the International Society for Technology Assessment in Health Care. 11. 1995.

OBJECTIVE: To compare the costs of subcutaneous insulin pump infusion therapy and
conventional therapy for type 1 diabetes.

CATEGORY: Secondary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cost-benefit analysis.
Per spective: Hedlth care system.

CONCLUSION: Insulin pump therapy may be more cost-beneficia than conventional
therapy, but it may take 9 years of treatment for thisto be true. How many patients will
remain on pump therapy for thislong is not known.

RECOMMENDATION: The conclusions of this study and other cost analyses of insulin
pump therapy must be treated cautioudly.

ABSTRACT: The authors used Markov analysis to compare the costs of insulin pump and
conventional therapy. Separate models were used to determine treatment-specific costs
associated with diabetic nephropathy, retinopathy, and amputations. When just retinopathy
and amputations were considered, insulin pump therapy did not provide as great a cost-benefit
as conventional therapy. However, the savings associated with the third complication (diabetic
nephropathy) were large enough for a greater cost-benefit to be realized for insulin pump
therapy after 9 years of treatment when all three complications were considered
simultaneously. The authors note that the proportion of patients who should be given this type
of therapy (or any form of intensive therapy) is unknown, asis the effectiveness of this therapy
under regular clinical practice conditions.
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TITLE: Cost-Effectiveness Analyses of the Conversion of Patients with Non-Insulin-
Dependent Diabetes Méllitus from Glipizide to Glyburide and of the Accompanying Pharmacy
Follow-up Clinic. Law, A.V.; Pathak, D.S.; Segraves, A.M.; Weinstein, C.R.; Arneson, W.H.
Clinical Therapeutics. 17(5): 977987. September/October 1995.

OBJECTIVE: To retrospectively evaluate the cost effectiveness of converting from glipizide
therapy to glyburide therapy and of using a pharmacy follow-up clinic.

CATEGORY: Secondary intervention.

Type of Study: Patient management.



Methodology: Cogt-effectiveness anaysis.
Per spective: Hedlth care system.

CONCLUSION: The conversion from glipizide to glyburide was cost effective, as was the
follow-up clinic. For every 1 percent of patients in the follow-up group who achieved good
glycemic control, the Department of Veterans Affairs would spend only $1.01 more per
patient on costs related to the follow-up clinic.

RECOMMENDATION: Due to its cost-effectiveness, the conversion from glipizide to
glyburide is recommended in practice settings similar to that of the Department of Veterans
Affairs. Follow-up clinics are justifiable because they are cost effective and possibly increase
patient compliance with the medication regimen or with nondrug factors (e.g., diet, exercise).

ABSTRACT: During a 6month period in 1993, the Department of Veterans Affairs
Outpatient Clinic in Columbus, Ohio, converted patients with type 2 diabetes from glipizide to
glyburide therapy as a way to reduce costs. For this retrospective study, patients were divided
into groups: | included all 730 patients while they were being treated with glipizide; 11, 408
patients who converted to glyburide and returned to the follow-up clinic; 111, 244 patients who
converted to glyburide but did not return to the follow-up clinic (records were missing for the
other 78 patients). Cost data were gathered by examining the direct costs (in 1994 dollars) of
the conversion and the follow-up clinic. Costs common to all three groups were not included
in the analysis. The effectiveness measure was defined as the percentage of patients whose
glycemic control was rated as good (i.e., fasting blood glucose 200 mg/dL or less). The
authors found that the average mean daily dose for glipizide was 1.82 to 1.85 times that for
the glyburide dose. Based on a daily dose of two 10mg tablets of glipizide (Group 1) and two
5mg tablets of glyburide (Groups Il and I11), the cost savings to the Department of Veterans
Affairsfor thefirst year after conversion were $104,974.12 for Group |1 and $132,132.12 for
Group I11. Although Group I11 achieved higher cost savings, Group Il had a higher percentage
of patients who achieved good glycemic control. 5 tables, 14 references.
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TITLE: Cost-Effectiveness Study of a Lipid-Lowering Therapy in Hyperlipoproteinaemia
Typellb and Type IV (Frederickson). Bergemann, R.; Brandt, A.; Siegrist, W.
PharmacoEconomics. 3(Supplement 2): 131-139. February 1993.

OBJECTIVE: To conduct a cost-effectiveness analysis of four drugs (acipimox, bezafibrate,
fenofibrate, and gemfibrozil) for treating patients with hyperlipoproteinemiatypes I1b and type
IV (according to Frederickson), with and without type 2 diabetes.

CATEGORY: Secondary intervention.
Type of Study: Epidemiologica cohort model.

Methodology: Cost-effectiveness analysis.
Per spective: Hedlth care system.



CONCLUSION: When hospitalization costs for treating gall stones are taken into account,
acipimox is a more cost-effective therapy than the other three drugs.

RECOMMENDATION: None.

ABSTRACT: Inthis Swiss study, a computer model was developed of hyperlipoproteinemia
types I1b and 1V and their treatment. The study was based on up to 7 years of therapy; in 10.5
percent to 11.8 percent of patients, according to the model, the therapy was interrupted
because of adverse events or inadequate therapeutic effect. Only direct costs were included
(for drugs, physician visits, and hospitalizations for coronary vascular disease, coronary artery
bypass graft surgery, peripheral arterial occlusive disease, and gallstone operations).
Calculations were based on computer-aided medical decision anaysis and the Monte Carlo
method; the discount rate was 5 percent per year. Results from various epidemiologic and
clinical trials were used to compare long-term outcomes. Efficacy studies with long-term
endpoints are available for the three fibrate drugs; the authors used various studies to derive
estimates for the effects of acipimox. Y early costs of medication for the four drugs ranged
from 434 to 446 Swiss francs. Annual treatment costs with the three fibrate drugs were about
100 Swiss francs more than with acipimox for both kinds of hyperlipoproteinemia, with or
without type 2 diabetes. The risk of gallstones with the fibrate drugs was more than three
times that for acipimox; this difference, according to the authors, explained the marked
differencesin the cost of therapy. The authors state that estimated savings with acipimox were
conservative because only the cost of the hospital stay was included; additional expenses for
diagnosing and treating gallstones as well as for lost productivity were not included. They
note that the dosages (mg/day) in the study were specific to Switzerland: 500 for acipimox;
400, bezafibrate; 300, fenofibrate; and 900, gemfibrozil. 1 figure, 7 tables, 1 appendix, 38
references.
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TITLE: The Costs and Effects of Two Different Lipid Intervention Programmes in Primary
Health Care. Tomson, Y .; Johannesson, M.; Aberg, H. Journal of Internal Medicine. 237(1):
1317. January 1995.

OBJECTIVE: To compare the costs and effects of two different intervention strategies for
the nonpharmacological treatment of hypercholesterolemia

CATEGORY: Secondary intervention.
Type of Study: Other prospective trial.
Methodology: Cost-effectiveness analysis.
Per spective: Hedlth care system.

CONCLUSION: There was no difference in the effectiveness of the two intervention
strategies.



RECOMMENDATION: Of the two strategies, the low-intensity program is preferable from
a Cost-effectiveness viewpoint.

ABSTRACT: All persons aged 25 to 54 years who resided in the catchment area of a health
center south of Stockholm were invited to a health check; 2,338 were screened for
hypercholesterolemia. From a group of 372 persons found to have this disorder, the authors
selected men and women with a serum cholesterol in the range of 7.07.8 mmol L-1. Those
with hypertension, diabetes mellitus, and ischemic heart disease were excluded. The 92
persons who met all criteria were randomized to low-intensity (n = 45) or moderate-intensity
(n = 47) intervention programs. The low-intensity program focused on diet modification;
participants were given brochures. The moderate-intensity program, which followed Swedish
national guidelines, also focused on diet modification but included more active involvement
with the participant's general practitioner and with a dietitian. Both groups were followed for
ayear and compared with respect to serum cholesterol concentration and treatment costs in
Swedish crowns (SEK), using 1993 prices. (Apart from the health care costs, the treatment
costs for the patient included the time cost for the visits and travel costs to the health care
center.) Both intervention strategies resulted in small decreases (3.3 percent for low intensity,
3.7 percent for moderate intensity) in total cholesterol, with no significant difference between
the groups. The total cost per patient in the low-intensity group was SEK 753; in the medium-
intensity group, SEK 3,614. The authors estimate that if only 30 percent of the population
aged 25 to 54 years in Stockholm county with hyperchol esterolemia were discovered by the
primary health care system and followed the dietary advice, the net savings with the low-
intensity model (versus the moderate-intensity model) would be SEK 93 million. 5 tables, 10
references.
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TITLE: The Development of Community Orientated Recommendations for Diabetes Care in
South Auckland. Wilson, P.; Simmons, D. New Zealand Medical Journal. 107(989): 456-459.
November 9, 1994.

OBJECTIVE: To describe the development of recommendations for preventing and
controlling diabetes and its effects in South Auckland, New Zealand, a community in which
diabetes is amajor public health priority.

CATEGORY: Secondary intervention.
Type of Study: Patient management.

Methodology: Historical review.
Per spective: Societal.



CONCLUSION: The provision of scientificaly derived data, followed by discussion of the
data with community representatives and its subsequent dissemination throughout the
community, has provided an opportunity to begin controlling diabetes in the South Auckland
area.

RECOMMENDATION: Numerous recommendations are set forth in the body of the report.

ABSTRACT: South Auckland, New Zealand, a community with considerable socioeconomic
deprivation, has many residents of Maori and Pacific Islander descent, two groups with a
disproportionate risk for diabetes. In 1990-1991 the South Auckland Diabetes Survey
canvassed all genera practitioners and practice nurses in that district on diabetes management
and barriers to care. Community experience was obtained from existing diabetes focus groups.
Patients and selected genera practitioners were interviewed about barriers to care. Additional
interviews were conducted with physicians, dietitians, and others involved in diabetes care,
and a 54-page preliminary information document was prepared. A 12-member planning group
found the document to be too long and technical; a 4-page summary was prepared and
distributed to a variety of groups. The next draft followed 12 meetings and extensive
community consultation. Sixty-eight recommendations were eventually made on diabetes care,
including altering the environment, coordination and standardization, access, cost reduction,
diabetes support groups, foot and eye care, diabetes in pregnancy and impaired glucose
tolerance, and screening. A cost-outcome evaluation of the plan suggested significant savings
in direct health expenditure, and full funding was subsequently recommended. 1 table, 1
figure, 22 references.
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TITLE: Diabetesin Urban African Americans: 111. Management of Type Il Diabetesin a
Municipal Hospital Setting. Ziemer, D.C.; Goldschmid, M.G.; Musey, V.C.; Domin, W.S,;
Thule, P.M.; Gdlina, D.L.; Phillips, L.S. American Journal of Medicine. 101(1): 25-33. July
1996.

OBJECTIVE: To prospectively study the effectiveness of multidisciplinary, nonphysician,
nonpharmacol ogic management in an urban outpatient setting of alargely African American
group of patients with type 2 diabetes.

CATEGORY: Secondary intervention.
Type of Study: Patient management.
Methodology: Statistical analysis.
Per spective: Health care system.

CONCLUSION: Nonpharmacol ogic, nonphysician management of type 2 diabetesis
effective in a socioeconomically disadvantaged popul ation.



RECOMMENDATION: Further study is needed to identify risk factors for patient loss to
follow-up.

ABSTRACT: The authors prospectively evaluated care provided to patients with type 2
diabetesin amunicipal hospital clinic in Atlanta, Georgia; most study patients were African
Americans and socioeconomically disadvantaged. At an initial visit, the diagnosis was
confirmed, family history obtained, patient education initiated, and a nurse practitioner or
registered nurse assigned for follow-up; obese patients were instructed in a hypocaloric diet.
Drug therapy was initiated, adjusted, or eliminated based on fasting plasma glucose levels at
each visit. Datawere analyzed for 325 patients who returned for follow-up visits at 2, 4, 6,
and 12 months. Patients were more likely to return if diagnosed less than 1 year previoudly,
over age 55 years, or female; 80 percent missed at least 1 visit. Compared with initia levels,
both fasting plasma glucose and glycosylated hemoglobin improved significantly in the first 2
months (p < .001); levels were somewhat higher at 12 months. Initially, 36 percent of obese
patients were managed by diet only, 24 percent by sulfonylureas, and 40 percent by insulin.
After 2 months, 70 percent were managed by diet alone; at 6 months, 61 percent; and at 12
months, 55 percent. Lean patients had little change in management over the 12 months.
Neither weight gain nor loss correlated with metabolic control at 12 months. Keeping
appointments correlated with better metabolic control. Average cost per patient visit for
physician and staff salaries, rent, utilities, and administrative overhead was $59 (1994 costs).
The program was effective for a socioeconomically disadvantaged population, but further
study is needed to identify risk factors for patient loss to follow-up. 7 figures, 1 table, 37
references.
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TITLE: Effect of Vaue-Added Utilities on Prescription Refill Compliance and Medicaid
Health Care Expenditures: A Study of Patients with Non-Insulin Dependant Diabetes
Méllitus. Skaer, T.L.; Sclar, D.A.; Markowski, D.J.; Won, J.K. Journal of Clinical Pharmacy
and Therapeutics. 18(4): 295-299. August 1993.

OBJECTIVE: To determine the effect of mailed prescription-refill reminders, speciaized
packaging, or a combination of both interventions on prescription refill compliance and health
service utilization among patients with type 2 diabetes.

CATEGORY: Secondary intervention.

Type of Study: Randomized trial.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: Mailed prescription refill reminders, specialized packaging, or a
combination of both significantly increased patient refill compliance. Patients receiving both
interventions aso had decreased expenses for physician, laboratory, and hospital services.



RECOMMENDATION: Pharmacy-based value-added utilities should be used more under
both public and private health insurance programs.

ABSTRACT: From 10 to 30 percent of patients with type 2 diabetes withdraw from
prescribed treatment within 1 year of diagnosis; of the remainder, about 20 percent do not
take enough prescribed medication to maintain their blood glucose at satisfactory
concentrations. A randomized trial was undertaken to determine the effects of valued-added
pharmacy services on the compliance of type 2 patients with prescription refills and their use
of health services. The 1-year study included 258 Medicaid beneficiaries with previoudy
untreated type 2 diabetes. Patients lived in South Carolina, were less than 65 years old, had
prescriptions to administer 5 mg glyburide twice daily, and were not to have received an
alternative sulfonylurea or used insulin after receipt of the initial glyburide prescription. The
patients were assigned to one of four groups: a control group (standard pharmacy care),
standard pharmacy care plus mailing of areminder 10 days before the refill date, standard
pharmacy care plus unit-of-use packaging, and standard pharmacy care plus both mailed refill
reminders and unit-of-use packaging. The medication possession ratio (MPR) was used to
compare groups; the MPR is the days supply of medication obtained by the patient relative to
the days in the study period (optimal = 1.00). Dispensing of drugs was authorized in 30-day
supplies. Analysis of data after 1 year revealed that patients receiving mailed prescription refill
reminders, unit-of-use packaging, or a combination of both achieved a significant (p < 0.05)
increase in the MPR for sulfonylurea therapy relative to the controls. The MPR for those
receiving both interventions was significantly higher than for the groups receiving one
intervention. Multivariate regression analysis revealed that patients receiving both
interventions had significant (p < 0.05) reductions in expenditures for physician, laboratory,
and hospital services relative to the control group. 2 tables, 22 references.
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TITLE: Efficacy of Insulin and Sulfonylurea Combination Therapy in Type |l Diabetes. A
Meta-Anaysis of the Randomized Placebo-Controlled Trias. Johnson, J.L.; Wolf, SLL.;
Kabadi, U.M. Archives of Internal Medicine. 156(3): 259-264. February 12, 1996.

OBJECTIVE: To evaluate the efficacy of combination therapy with insulin and sulfonylurea
in type 2 diabetes by performing a meta-analysis of studies that met strict criteria.

CATEGORY: Secondary intervention.

Type of Study: Forma meta-analysis of randomized clinical trials.
Methodology: Dataanalysis.
Per spective: Health care system

CONCLUSION: Combination therapy improves glycemic control while lowering daily
insulin dosages and without adversely affecting body weight. In developing countries,
combination therapy is far less expensive than insulin monotherapy.
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TITLE: Inpatient or Outpatient Initiation of Insulin Therapy: Experience and Cost Effective
Anaysisin a Suboptimal Clinical Setting. Mengistu, M.; Lungi, Y.; Mamo, F. Tropical and
Geographical Medicine. 43(1-2): 180-183. January-April 1991.

OBJECTIVE: To assess the safety, feasibility, and cost-effectiveness of initiating insulin
therapy in an outpatient setting in an area where day-care centers for persons with diabetes do
not exist.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Cost-effectiveness analyss.
Per spective: Hedlth care system.

CONCLUSION: Initiation of insulin therapy in the outpatient setting was safe, feasible, and
cost effective even though the setting was suboptimal.

RECOMMENDATION: None.

ABSTRACT: The authors report initiation of insulin therapy in a suboptimal clinical setting
in Ethiopiafor patients with newly diagnosed diabetes mellitus. Between 1985 and 1989, 53
patients with diabetes and no impending or established ketoacidosis began insulin therapy as
outpatients. Treatment began on a Monday to allow sufficient working days for patient
education. Patients returned to the outpatient clinic for 3 to 4 weekly visits, then were
followed every 2 to 3 months. Outpatient costs included clinic staff salaries and taxi fare;
examining room rent was excluded as minimal. Results were compared with 51 retrospectively
chosen inpatients hospitalized for insulin initiation because of distance from the clinic or
existing practice. Inpatient costs included medical and nonmedical staff and the declarable cost
of beds, which included food and other utilities. Costs for third-class (n = 46), second-class (n
=4), and first-class (n = 1) beds were 2.2, 12.0, and 30.0 Birr, respectively (2.07 Birr = $1
U.S.). Mean blood glucose levels before and after treatment were 357.9 and 197.6 mg/dl,
respectively, for inpatients and 325.4 and 205.8 mg/dl, respectively, for outpatients. Mean
weight before and after treatment was 44.8 and 49.1 kg, respectively, for inpatients and 53.3
and 56.4 kg, respectively, for outpatients. Mean insulin dose for inpatients and outpatients
was 29.4 + 14.7 units and 28.7 = 9.2 units, respectively. Mean duration of hospitalization for
inpatients was 24.3 = 9.2 days. Total cost per outpatient visit was 6.8 Birr; total cost per
inpatient day was 24.3 Birr. Total outpatient and inpatient costs were 1,346.2 and 30,115.0
Birr, respectively. The savings realized with outpatient care equaled $14,000 (U.S. dollars).
Outpatient initiation of insulin therapy is safe, acceptable, and cost effective. 3 tables, 10
references.
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TITLE: Insulin Injection Technique Can Be Taught without Hospitalization. Lester, F.T.;
Demissie, Y.; Negash, A. Ethiopian Medical Journal. 28(4): 191-195. October 1990.

OBJECTIVE: To assess the feasibility of outpatient instruction in insulin injection technique
for patients with diabetes.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: Outpatient instruction in insulin injection technique is safe and feasible.
RECOMMENDATION: None.

ABSTRACT: The authors assessed the feasibility of outpatient instruction in insulin injection
technique as an aternative to the traditional Ethiopian practice of inpatient instruction for
patients with diabetes. A total of 144 patients were instructed in insulin injection technique
over al-year period at an Addis Ababa hospital; 85 of these patients were instructed while
hospitalized and 59 were instructed as outpatients. Patients were instructed in a single group
by two nurses; sessions were held 6 days a week. Outpatients needed an average of 4.7 days
to learn the technique; an additional 3 to 4 weeks of frequent monitoring was needed to attain
control. No severe hypoglycemic reactions were seen among the outpatients. Instruction was
unsuccessful for two very symptomatic outpatients. Six to 16 months after the instruction
period, 62.7 percent of the outpatients but only 50.6 percent of the inpatients were still
attending the clinic. Hospitalization is disruptive and costly and diabetic control achieved there
isartificial, i.e., control has not been achieved in the patient's natural environment. 3 tables, 6
references.
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TITLE: Insulin-Glyburide Combination Therapy for Non-Insulin-Dependent Diabetes
Méllitus: A Long-Term Double-Blind, Placebo-Controlled Trial. Casner, P.R. Clinical
Pharmacology and Therapeutics. 44(5): 594-603. November 1988.

OBJECTIVE: To determine whether the combination of a sulfonylurea agent and insulin can
improve glycemic control in patients with type 2 diabetes.

CATEGORY: Secondary intervention.
Type of Study: Randomized clinical trid.

Methodology: Statistical analysis.
Per spective: Hedlth care system.



CONCLUSION: The combination of a sulfonylurea agent and insulin did not improve
glycemic control during the study year, and the extra cost and inconvenience of combination
therapy would not make it worthwhile except in afew select patients.

RECOMMENDATION: Providing combination therapy in a pulse form instead of
continually may be more effective and may need to be studied; insulin clamp studies are
required to address insulin sensitivity.

ABSTRACT: Sixty-four patients with insulin-treated type 2 diabetes were treated with a
combination of insulin and oral sulfonylurea therapy or insulin and a placebo in a double-blind
controlled trial conducted over 12 months. There were no significant differences between the
two groups of patients except for age; the control group was 4.2 years older. In the treatment
group, fasting blood glucose concentrations were significantly below those for the control
group only at 3 and 4 months. Insulin dose for the treatment group was significantly below the
dose for the control group at month 8 only. In comparisons of the two groups,
glycohemoglobin values were significantly lower for the control group at months 3 and 6 only;
C-peptide levels were significantly higher in the treatment group at 3 and 9 months only. At
each vigit, placebo or glyburide was titrated to higher doses, with both groups attaining
maximal dosage (20 mg/day). Oral glucose tolerance test results did not significantly differ
between groups except at 3 months, when the control group's were higher. The treatment
group was divided into responders (a fasting blood glucose concentration < 140mg/dL on at
least 3 visits and a 25 percent reduction in total daily insulin requirements sometime during the
study) and nonresponders. Forty-two percent were responders; 29 percent of these responders
received a> 50 percent reduction of insulin dose at some time during the study. By the end of
the study, the daily insulin dose for responders was about 50 percent lower than that of the
control group and non-responders, suggesting that combination therapy may improve insulin
sensitivity and enhance insulin secretion. Patients in the treatment group experienced no
serious side effects from the combination of insulin and glyburide. Combination therapy may
increase the cost of treatment by nearly 50 percent, and its effect appears to be transitory in
most patients. Patients most likely to benefit are those who show an increase in C-peptide
levels when taking oral hypoglycemics. 6 figures, 2 tables, 41 references.
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TITLE: Less Expensive, Reliable Blood Glucose Self-Monitoring. Spraul, M.; Sonnenberg,
G.E.; Berger, M. Diabetes Care. 10(3): 357-359. May-June 1987.

OBJECTIVE: To determine whether splitting test strips for capillary blood glucose self-
monitoring will permit reliable measurement of blood glucose levels.

CATEGORY: Secondary intervention.
Type of Study: Patient management.

Methodology: Statistical analysis.
Per spective: Hedlth care system.



CONCLUSION: Cutting capillary blood glucose test strips (Chemstrips bG) in half had no
effect on the reliability of self-assessment of blood glucose levels and halved the cost of the
test.

RECOMMENDATION: All patients should be advised to split their test strips (Chemstrips
bG) to reduce the costs of blood glucose self-monitoring.

ABSTRACT: The authors tested the reliability of using split test strips to self-assess blood
glucose levels by experimenting with Haemoglukotest 20-800 (Chemstrips bG) test strips. Ten
participants (patients and laboratory personnel) who were trained in reading test strips but had
never used split test strips were each asked to test blood samples using 10 full-size strips, 10
strips halved mechanically with a splitting device, and 10 strips halved manually with scissors.
Results were compared with plasma glucose concentrations measured in a Beckman glucose
analyzer. The correlation coefficients (r) values for uncorrected plasma glucose concentrations
were 0.95 for full-thickness strips, 0.966 for mechanically split strips, and 0.966 for manually
split strips, respectively. The mean absolute deviation from the reference value and standard
error (in mg/dl) was 17 + 2 for full strips, 17 + 1 for mechanically split strips, and 17 + 1 for
manually split strips. There was no significant difference between the three self tests and the
laboratory analyzer by analysis of variance (p = .98), variance between participants (p = .12),
or interrelationship between participants readings and the three methods (p = .61). Test strips
reliably monitor blood glucose concentrations, and halving the strips with scissors cuts the
cost of monitoring in haf without reducing reliability. Patients should be advised to use split
test strips to save money. 1 figure, 1 table, 5 references.
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TITLE: Lifetime Benefits and Costs of Intensive Therapy as Practiced in the Diabetes
Control and Complications Trial. The Diabetes Control and Complications Trial Research
Group. Journal of the American Medical Association (JAMA). 276(17): 14091415.
November 6, 1996.

OBJECTIVE: To examine the costs and benefits of intensive treatment of type 1 diabetes.
CATEGORY: Tertiary intervention.

Type of Study: Epidemiologica cohort model.

M ethodology: Cost-benefit analysis.

Per spective: Hedlth care system.

CONCLUSION: Intensive therapy for those meeting eligibility criteriawould improve quality
and length of life and represents a good monetary value.

RECOMMENDATION: None.



ABSTRACT: The authors developed a Monte Carlo simulation model to estimate the lifetime
benefits and costs of conventional and intensive insulin therapy for patients with type 1
diabetes. The intensive therapy regimen was designed to achieve blood glucose levels as close
to the nondiabetic range as possible with three or more daily insulin injections or with
treatment with an insulin pump, self-monitoring of blood glucose levels four times daily, and
monthly outpatient visits with a multidisciplinary team. Conventional therapy consisted of one
or two injections each day, daily self-monitoring, and quarterly visits. Data were collected as
part of the Diabetes Control and Complications Trial (DCCT) and supplemented with data
from other clinical trials and epidemiologic studies. The authors assumed that approximately
17 percent of the U.S. population with type 1 diabetes (120,000 persons) would qualify for
enrollment in the DCCT. They included all direct medical costs for the Cost-effectiveness
analysis but did not include direct nonmedical costs (e.g., transportation, lodging) or potential
production losses arising from disease related absence from work, long-term disability, or
premature death. The costs of conventional and intensive therapy were based on actual
resources used in the DCCT. The Monte Carlo model simulated the course of the patient's
disease over hisor her expected lifetime. The authors found that implementing intensive rather
than conventional therapy among the 120,000 persons meeting DCCT criteriawould gain
920,000 years of sight, 691,000 years free from end stage rena disease, 678,000 years free
from lower extremity amputation, and 611,000 years of life, at an additional cost of $4 hillion
(1994 U.S. dollars with future costs and effects discounted 3 percent) over the lifetime of the
group. The incremental cost per year of life gained was $28,661. The incremental cost per
quality-adjusted life-year gained with intensive treatment was $19,987. 2 figures, 4 tables, 49
references.
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TITLE: Management of Patients with Diabetes by Nurses with Support of Subspeciaists.
Peters, A.L.; Davidson, M.; Ossorio, R.C. HMO Practice. 9(1): 8-13. March 1995.

OBJECTIVE: To describe a program for managing patients with diabetes via diabetes nurses
within a health maintenance organization (HMO) system, and to report on the cost-
effectiveness of the program.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Patients achieved significant decreases in glycated hemoglobin levels; the
program appears to have achieved substantial cost savings by avoiding acute hospitalizations
for diabetes in 244 patients.

RECOMMENDATION: None.
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TITLE: Utility of Serum Fructosamine as a Measure of Glycemiain Y oung and Old Diabetic
and Non-Diabetic Subjects. Negoro, H.; Morley, J.E.; Rosenthal, M.J. American Journal of
Medicine. 85(3): 360-364. September 1988.

OBJECTIVE: To determine the utility of a serum fructosamine assay as a measure of
glycemia.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: Serum fructosamine was comparable to other measures of glycemia

RECOMMENDATION: Serum fructosamine should be considered superior to measures of
other glycosylated proteins because of its automaticity, reproducibility, and lower cost.

ABSTRACT: The authors evaluated the utility of serum fructosamine as a measure of
glycemia by comparing it with other standard glycemic indices: glycosylated hemoglobin,
glycosylated albumin, and fasting glucose. Participants were 145 adults in six categories,
including two groups of healthy persons (aged 22 to 50 and 64 to 86) without diabetes, one
group with chronic debilitating illness (aged 60 to 91); otherwise hedlthy personsin a

mai ntenance methadone program; and two groups (mean ages. 48 and 70 years) of patients
with diabetes. Blood samples were collected at 8 am. after a 12-hour fast. Serum
fructosamine detected glycemia as well as the established tests, and fructosamine
concentrations correlated well with serum glycosylated hemoglobin, glycosylated albumin, and
fasting glucose. Fructosamine concentrations were not significantly affected by any of alarge
battery of medications or by large differencesin plasmalipid levels. Age did not affect serum
fructosamine concentration, which makes this a particularly useful test for older persons with
diabetes. Serum fructosamine is also amenable to automated determination and is far smpler
and less expensive than assays for glycosylated proteins. The current charge to patients for
assays is $6.50 for plasma glucose, $8.00 for fructosamine, $26.00 for glycosylated
hemoglobin, and $31.00 for glycosylated albumin. 2 figures, 3 tables, 27 references.
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TITLE: Variation in Office-Based Quality: A Claims-Based Profile of Care Provided to
Medicare Patients with Diabetes. Weiner, J.P.; Parente, S.T.; Garnick, D.W.; Fowles, J;
Lawthers, A.G.; Palmer, R.H. Journal of the American Medical Association (JAMA). 273
(19): 1503-1508. May 17, 1995.









CATEGORY: Secondary intervention.

Type of Study: Randomized clinical trid.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: Patientsin the diet-plus-exercise group significantly improved their quality
of life and significantly decreased their glycosylated hemoglobin (HbA ) over 18 months.

RECOMMENDATION: Additional studies of nonpharmacologic intervention for patients
with type 2 diabetes are needed using larger sample sizes.

ABSTRACT: The authors report a study of 70 volunteers with type 2 diabetes who were
randomized to one of four types of nonpharmacol ogic management: diet, exercise, diet and
exercise, or education (control group). All participants were given the same diet (the
exchange diet recommended by the American Diabetes Association) and asked to attend 10
consecutive weekly meetings, exercise routines were prescribed individually based on graded
exercise tests. The intervention groups underwent behavioral modification sessions that
included goal-setting and diet and/or exercise plans. The control group received lectures from
avariety of health care specialists but no specific behavior modification plans. After 3 and 6
months, the diet group had significantly greater weight loss than the control group (2.52 kg
loss versus again of 1.37 kg), but at 18 months, the diet group had regained an average of
1.81 kg. Also at 18 months, the diet-plus-exercise group had reduced its HbA , ~ levels from

9.18 to 7.70 percent, versus an increase from 8.21 to 8.57 percent for the controls (p < 0.05).
Changesin HbA, - in the diet-only and exercise-only groups were not significant compared

with controls. Over 18 months, quality of life improved for participants in the combined
intervention group, improved less markedly for the diet group, remained relatively static in the
exercise group, and deteriorated for the control group. Estimated direct cost of the diet-plus-
exercise intervention was $1,000 per participant per year; this program yielded 0.092 years of
well-being over that obtained by the control group, which was actually less than zero. Thus,
the cost of producing awell year was $10,870. 2 figures, 4 tables, 19 references.
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TITLE: Reliability and Cost of Diabetic Diets. Tunbridge, R.; Wetherill, J.H. British Medical
Journal. 2(701): 78-80. April 11, 1970.

OBJECTIVE: To ascertain the adherence of patients with diabetes mellitus to the
recommended diet, and to calculate the cost of maintaining the recommended diet.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Cost analysis.



Per spective: Hedlth care system.

CONCLUSION: Thirty percent of patients adhered to within 10 percent of their
recommended diet. The cost of the recommended diet was higher than the cost of food for the
genera population.

RECOMMENDATION: None.

ABSTRACT: The authors reported on adherence to prescribed diets for 63 patients attending
the diabetes clinic at the Genera Infirmary in Leeds, England, for a single week in the spring
of 1968. Dietary control was satisfactory (90 to 100 percent within guidelines) for 30 percent
of patients, tolerable (80 to 89 percent within guidelines) for 38 percent, and "hopeless’ (less
than 80 percent within guidelines) for 32 percent. Less than one-third of women (n = 35) and
men (n = 28) followed satisfactory diets. Adherence was best among participants aged 40
years and under and worst among those aged over 60 years. Dietary control was poorer
among participants treated by diet plus ora hypoglycemic agents than in those treated by
dietary control with or without insulin; it was poorer among those diagnosed within 10 years
than among those diagnosed for more than 10 years. Dietary control was best with diets of
1,201 to 1,999 calories and worst with 1,200 calories or less. Diabetes control was
satisfactory (blood glucose between 50 and 200 mg/ml, no ketonuria, weight steady) in 42
percent of patients with satisfactory diets, 33 percent of those with tolerable diets, and 40
percent of those with hopeless diets. The estimated cost per patient per week to follow an
ideal diet was 44 shillings and 1 penny, versus 38 shillings, 4 pennies for the general
population. Low-income patients continue to have difficulty purchasing the food to maintain a
correct diet. 7 tables, 5 references.
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TITLE: Spin-Off Cost/Benefits of Expanded Nutritional Care. Davidson, J.; Delcher, H.;
Englund, A. Journal of the American Dietetic Association. 75(3): 250-257. September 1979.

OBJECTIVE: To describe and evaluate an expanded nutrition care program developed in a
hospital diabetes unit; to compare projected costs of continuing the preintervention program
with actual costs incurred with the expanded intervention.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
M ethodology: Cost-benefit analysis.
Per spective: Hedlth care system.

CONCLUSION: Over an 8-year period, the expanded nutrition care program saved the
hospital $379,988 from reduced use of insulin (1973 to 1978 only) and no use of oral agents
and over $3,700,000 from decreased incidence of lower extremity amputations and severe
diabetic ketoacidosis. Net savings for the year 1978 were $216,699.






























December 1991.

OBJECTIVE: To show that the authors of an earlier article (Hoiberg, A.; McNaly, M.S.
Military Medicine. 156(2): 76-82 [abstract 222]) did not provide support for the Health and
Physical Readiness Program of the U.S. Navy.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Review of study.
Per spective: Hedlth care system.

CONCLUSION: The referenced authors support for the Navy's Health and Physical
Readiness Program was not justified by their study.

RECOMMENDATION: A weight control program's efficacy, potential benefits, and
adverse effects should be examined, as should its cost of screening and monitoring.

ABSTRACT: Thisletter to the editor offers several criticisms of Hoiberg and McNally's
article on overweight patients in the U.S. Navy. The author points out that obesity was not
defined in Hoiberg and McNally's article and that data were obtained from sources that did not
verify diagnoses. Furthermore, the control group was not age-matched with the obese group.
The author also questions diagnoses of gout, hypertension, gallbladder disorders, and diabetes
on admissions of obese patients. He points out that admissions for a diagnosis like diabetes are
more likely to have obesity mentioned in the workup than are admissions for diagnoses where
weight is thought to be irrelevant. Referring to the authors finding of a high concordance of
alcoholism and obesity, the writer notes that during the study period amost al obesity therapy
was offered by acohol rehabilitation staff; a co-diagnosis of acoholism was often needed to
gain admission. Before implementing weight control programs and examining their potential
savings in hospitalization, he suggests looking at their efficacy, potential benefit, adverse
effects, and the cost of screening and monitoring.
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TITLE: A Randomized Study of the Effects of a Home Diabetes Education Program. Rettig,
B.A.; Shrauger, D.G.; Recker, R.R.; Gallagher, T.F.; Wiltse, H. Diabetes Care. 9(2): 173-
178. March-April 1986.

OBJECTIVE: To determine the effectiveness of a home-based individualized instruction
program in diabetes.

CATEGORY: Secondary intervention.

Type of Study: Randomized clinical trid.
Methodology: Statistical analysis.



Per spective: Hedlth care system.

CONCLUSION: Six months following enrollment, patients in the intervention group (home
teaching) had significantly greater knowledge and skill scores than the control group (no
teaching). Hospitalization rates, diabetes-related emergency room visits, physician visits, and
sick days did not differ significantly by group at 12-month follow-up.

RECOMMENDATION: Because diabetes is a chronic disease, new guidelines for diabetes
patient education should incorporate a long-term management plan in conjunction with
periodic reinforcement of self-care knowledge and skills.

ABSTRACT: In this Nebraska-based study, home health nurses provided up to 12
educational visits for 193 patients randomly assigned to the intervention group. The 180
patients in the control group, while not receiving home visits, were free to participate in other
types of health education. The two groups did not vary in terms of demographic composition,
diabetes duration, diabetes type, or previous diabetes education. A survey instrument
developed by the Nebraska Diabetes Demonstration Project was used to measure self-care
knowledge and skills. At 6-month follow-up, total mean knowledge scores were 60.2 for the
intervention group, 51.6 for controls (p = 0.001); total mean skill scores were 74.8 for the
intervention group and 72.6 for controls, a difference that was statistically significant (p =
0.04) but not considered meaningful. At 12-month follow-up, hospitalization rates did not
differ by group on any of three types of admission: nondiabetes-related, nonpreventable
diabetes-related, and preventable diabetes-related. There was no difference between the
groups in mean foot appearance score at 6-month follow-up. The authors warn of possible
bias in the selection of study participants, as those who chose to participate may have been
more highly motivated than those who did not (about 70 percent of patients who were asked
to participate actually did). Such a bias could have resulted in recruiting patients for whom
teaching would have added little to present knowledge and skill levels. In addition, persons
hospitalized with a diabetes-related condition were more likely to have been identified as
eligible to participate than those hospitalized with a condition not overtly related to diabetes. 5
tables, 13 references.
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TITLE: Reduced Hospital Utilization and Cost Savings Associated with Diabetes Patient
Education. Sinnock, P. Journal of Insurance Medicine. 18(3): 24-30. Summer 1986.

OBJECTIVE: To review data demonstrating the impact of patient education programs on
health care services used by patients with diabetes; to review the system for assuring the
quality of such programs and the current status of reimbursement by third party payers for
diabetes outpatient education.

CATEGORY: Secondary intervention.

Type of Study: Patient management.
Methodology: Review of studies.
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TITLE: Cost-Effectiveness of Detecting and Treating Retinopathy. Javitt, J.C.; Aiello, L.P.
Annals of Internal Medicine. 124 (1 Part 2): 164-169. January 1, 1996.

OBJECTIVE: To determine from the perspective of health insurers the cost-effectiveness of
ophthalmologic screening and treatment to prevent vision loss for patients with diabetes.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cost-utility anaysis.
Per spective: Hedlth care system.

CONCLUSION: Ophthalmologic screening and treatment of eye disease in patients with
diabetes is a highly cost-effective approach to preventing blindness in people with diabetes.

RECOMMENDATION: Implementation of current guidelines regarding eye examinations
for people with diabetes should be encouraged.

ABSTRACT: Detection and treatment of diabetic eye disease has been shown to result in
cost savings. Prevention of diabetes-related blindness, on a cost-effectiveness basis, ranks
above other medical interventions commonly provided. The PROPHET system, based on
Monte Carlo simulation, was used to model the progression of proliferative retinopathy.
Monte Carlo ssimulation, which uses random number generation, allows for asimple,
probability-based solution of complex disease progression processes over time. Screening and
treatment costs were derived from average Medicare charges in 1990, using a discount rate of
5 percent. Previous reports suggest that over 413,200 person-years of sight are currently
saved, and over 710,800 person-years of sight could be saved, if al patients with diabetes had
appropriate ophthalmologic screening and treatment. The cost of implementing currently
recommended guidelines for screening and treatment of retinopathy was calculated to be
$1,757 per person-year of sight saved. The cost per quality-adjusted life-year (QALY)
associated with detecting and treating diabetic eye disease was found to range from $1,996
per QALY for those with type 1 diabetes to $3,530 per QALY for those with type 2 diabetes
who do not require insulin. Overall cost of detecting and treating disease in patients with
diabetes was $3,190 per QALY . Despite the high leve of efficacy, clinical effectiveness, and
cost-effectiveness, screening and treatment for diabetic eye disease are not universally
practiced. Recommendations for annual dilated eye examinations of patients with diabetes
have now been included in the Health Plan Employer Data and Information Set (HEDIS I1)
quality guidelines adopted throughout the managed care industry. 1 figure, 4 tables, 55
references.
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TITLE: Cost-Effectiveness of Strategies for Detecting Retinopathy. Dasbach, E.J.; Fryback,
D.G.; Newcomb, P.A.; Klein, R.; Klein, B.E. Medical Care. 29(1): 20-39. January 1991.

OBJECTIVE: To evaluate the cost-effectiveness of six different strategies for providing
ophthalmologic care to patients with diabetes.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cogt-effectiveness anaysis.
Per spective: Health care system.

CONCLUSION: Screening for retinopathy is generaly cost effective in younger-onset
patients and in those older-onset patients who take insulin.

RECOMMENDATION: None.

ABSTRACT: The authors used data from the Wisconsin Epidemiologic Study of
Retinopathy to create ssimulation models of the natural progression of retinopathy and the
effects of detecting and treating retinopathy on this process. Data were modeled (by the
Markov process) for three groups of 1,000 patients. younger-onset patients (under age 30
years at diagnosis) with diabetes for 5 years or more, older-onset patients (age 30 years or
over at diagnosis) who required insulin, and older-onset patients who did not take insulin. The
six strategies modeled for ophthalmologic care were annual or biannual use of
ophthalmoscopy, annua or biannual use of fundus photography through physiologic pupil
dilation (the nonmydriatic camera), and annual or biannual use of fundus photography through
pharmacologic pupil dilation (mydriatic). Effectiveness was based on sight years saved with
intervention. Each strategy was modeled over 10 and 60 years, with costs remaining constant;
savings in years and costs were discounted by 5 percent to represent their present value.
Except for the older-onset group not taking insulin, net savings for annual or biannual
screening by al methods were substantial; for 10 years they ranged from $877,656 to
$997,462 in the younger-onset cohort and from $19,043 to $71,986 in the older-onset group
taking insulin. The younger-onset group (10-year model) saved more than 200 sight years by
any of the strategies; the older-onset groups taking insulin saved 45 to 59 years; and those not
taking insulin, 14 to 19 years. Sixty-year results were similar to those for 10 years; an
exception was that the younger-onset cohort gained considerably more sight years and cost
savings. Annual screening with fundus photography using the mydriatic camera was the most
effective of the six screening strategies, however, the gain in effectiveness was small compared
with annual screening with the nonmydriatic camera or with an ophthalmoscope. 7 figures, 5
tables, 32 references.
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TITLE: Cost-Effectiveness of the Screening and Treatment of Retinopathy. What Are the
Costs of Underutilization? Fendrick, A.M.; Javitt, J.C.; Chiang, Y .P. International Journal of



Technology Assessment in Health Care. 8(4): 694-707. Fall 1992.

OBJECTIVE: To determine whether screening and treating retinopathy is cost effective in
Sweden.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cogt-effectiveness anaysis.
Per spective: Hedlth care system.

CONCLUSION: Annual photographic screening to detect early signs of retinal disease
combined with laser photocoagulation treatment of macular edema and retinopathy leads to
improved health outcomes in terms of years of sight saved and also to decreased medical
expenditures.

RECOMMENDATION: None.

ABSTRACT: A computer model (PROPHET) was used to simulate the health and economic
outcomes of an annual screening program for retina disease in a group of patients with type 1
diabetes in Sweden. Many Swedish patients with type 1 diabetes do not receive optimal eye
care because physicians have inconsistent practice patterns, are inexperienced in performing
the eye exam, and lack knowledge of screening recommendations. Screening for retinopathy
and macular edema before high-risk lesions become worse is the key to preventing vision loss.
The study looked at 750 patients newly diagnosed with diabetes over a 60-year life span.
Fundus photography (3 fields per eye) was used as the screening method and

photocoagul ation (panretinal for proliferative retinopathy and focal retina for macular edema)
was employed to treat eye disease. The model predicted that background retinopathy, a
preclinical state, would be present in 98 percent of the patients after 60 years of diabetes.
Macular edema and proliferative retinopathy were predicted to occur in more than 50 percent
of the patientsin that period. The number of person-years of vision preserved by annual
screening was closaly linked to patient compliance with screening recommendations. The
model revealed that with a compliance rate of 70 percent, more than 45,000 screening exams
were performed over the 60-year study period and 2,306 years of vision were saved. Without
screening and treatment, 6,500 years of sight would be lost. The model showed that with a
screening compliance rate of 60 to 100 percent, net savings, including the costs of screening
and treatment, would range from $3.7 to $6 million (U.S. dollars). Although the program was
costly in the beginning, its net cost decreased over time as the years of sight saved accrued
and treatment sessions decreased. Sengitivity analysis was performed to evaluate variables for
which there was uncertainty. In this model, screening compliance rates correlated positively
with improved clinical and economic outcomes. 5 figures, 3 tables, 64 references.
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TITLE: Detecting and Treating Retinopathy in Patients with Type | Diabetes Mdllitus: A
Health Policy Moddl. Javitt, J.C.; Canner, JK.; Frank, R.G.; Steinwachs, D.M.; Sommer, A.









TITLE: Detection of Sight-Threatening Diabetic Eye Disease. Leese, G.P.; Broadbent, D.M.;
Harding, S.P.; Vora, J.P. Diabetic Medicine. 13(10): 850-853. October 1996.

OBJECTIVE: Toreview the feasibility and costs of screening methods to detect
asymptomatic eye disease in patients with diabetes in the United Kingdom.

CATEGORY:: Tertiary intervention.

Type of Study: Patient screening.
Methodology: Cost analyss.
Per spective: Societal.

CONCLUSION: Community-based screening programs employing fundus photography or
dit-lamp biomicroscopy may offer a cost-effective aternative to ophthalmological screening
for eye diseases in patients with diabetes.

RECOMMENDATION: Formal research-based measurements of the effectiveness of
alternative eye disease screening methods are needed, and health services purchasers must be
persuaded to implement cost-effective community-based screening programs.

ABSTRACT: The authors review the status of screening for sight-threatening eye disease
among patients with diabetes in the United Kingdom and assess the feasibility of alternatives
to ophthalmological examinations. Because the number of ophthalmologists in the United
Kingdom is not sufficient to allow screening of all patients, other options must be considered.
Screening for retinopathy and other eye diseases at hospital-based clinics, at general practice
clinics, in optometry practices, and by mobile fundus photography is discussed. The per-
patient cost of screening by direct ophthalmoscopy has been estimated at £ 13 when
performed by community-based optometrists, £ 15 by general practitioners, and £ 27 by
hospital physicians. Costs of fundus photography by a mobile unit have been estimated at
between £ 10 and £ 23 per patient versus £ 19 per screen if the camerais maintained within a
hospital. When using a mobile van, overall costs per potentially sight-saving treatment have
been estimated by other researchers at £ 700 to £ 1,000. Screening by fundus photography has
been demonstrated to be more cost effective than ophthalmoscopy because of its greater
sensitivity. Screening costs must be evaluated in comparison with the costs of supporting a
blind person in the community, which were estimated in 1981 to be £ 3,500 per year. 42
references.
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TITLE: Evauation of Argon Laser Treatment of Retinopathy and Its Diffusion in The
Netherlands. Vondeling, H. Health Policy. 23(12): 97111. January 1993.

OBJECTIVE: Toreview studies on argon laser treatment for retinopathy, including its cost-
effectiveness; to discuss the diffusion of this technology.



CATEGORY:: Tertiary intervention.

Type of Study: Patient screening.
Methodology: Review of studies.
Per spective: Societal.

CONCLUSION: Screening for and treating retinopathy is cost effective.
RECOMMENDATION: None.

ABSTRACT: Clinicd trial evidence indicates that immediate argon laser treatment can
prevent blindness and stabilize retinopathy for at least 10 yearsin 70 percent of cases.
Drummond et al. (1990) analyzed the U.S. Retinopathy Study and found a net savings from
thetrial for U.S. society over 22 years of laser photocoagulation of $2,816 million (including
$2,585 million in lost production). Another model (Javitt and coworkers), for patients with
type 1 diabetes, predicted a cost (in 1986 dollars) of $966 per person-year of vision saved
from proliferative retinopathy and $1,118 per person-year of central acuity saved from
macular edema; in contrast, average annual federal payments to eligible blind recipients were
$6,900. A modd of screening practices indicated that the most cost-effective method is dilated
ophthalmoscopy performed annually for patients without retinopathy and every 6 months for
those with retinopathy. Proper screening of 60 percent of persons with type 1 diabetes would
result in annual savings of 47,374 person-years of sight and $101 million. In The Netherlands,
the number of argon lasers increased from 10 prior to 1978 to 111 in 1992. Changein clinical
practice in The Netherlands could have been implemented more quickly with more active
governmental support. Adequate screening for diabetic eye disease is being promoted by the
American Academy of Ophthalmology, the U.S. National Eye Institute, the World Health
Organization, and the International Diabetes Federation. Further studies are needed to
document accurately the cost-effectiveness of screening and early treatment programs. 3
figures, 21 references.
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TITLE: The Evauation of Mobile Screening for Retinopathy. Thompson, C.; Leese, G.
Scottish Medical Journal. 40(1): 5-7. February 1995.

OBJECTIVE: To overview the use of mobile screening for retinopathy.
CATEGORY: Tertiary intervention.
Type of Study: Patient screening.

Methodology: Review of studies.
Per spective: Hedlth care system.



CONCLUSION: Mobileretinal cameras, which offer the chance to expand eye screening for
retinopathy, particularly to remote and rural areas, should be considered a valuable addition to
current methods.

RECOMMENDATION: None.

ABSTRACT: The authors review previous studies on screening for retinopathy in the United
Kingdom. The ideal screening program for retinopathy, which has yet to be determined,
should be technically accurate, cost effective, and applicable to the whole population. Mobile
screening in the community is a possible alternative for patients who do not attend diabetes
clinics and may be particularly valuable in remote rura areas, where fewer people attend
specialty diabetes clinics or receive aregular ophthalmic examination. In the great majority of
cases, mydriatic drops (to increase pupil size) are not required for the retinal cameras used.
An evaluation of arural mobile screening program (in Tayside) for persons with diabetes
found that 20 percent of those not attending diabetic clinics had retinopathy, and 6.5 percent
needed urgent ophthalmological assessment. It has been estimated that a comprehensive
screening program that included detection, referral, treatment, and follow-up would reduce
new blindness by 10 percent in persons under 70 years. A recent multicenter study on
screening found the cost of diagnosis per true-positive case of sight-threatening retinopathy to
be 33 to £ 1,079 when the screener was a general practitioner, £ 497 for a mobile community-
based retinal camera, £ 1,546 for a hospital-based retinal camera, £ 1,028 for opticians, and £
1,033 for hospital physicians. In the Tayside program, the cost to screen a patient was £ 10;
the cost per case of newly discovered sight-threatening retinopathy was £ 50. The cost per
patient receiving laser therapy for retinopathy was £ 1,000. A screening service's cost-
effectiveness depends on the prior probability of detecting significant retinopathy; after the
initial impact of the mobile camera it may drop because of the low annual incidence of this
problem. The development of a strategy for identifying high-risk groups has been advocated.
24 references.
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TITLE: Loca Survey of Optometrists about Dilated Funduscopic Examinations for Patients
with Diabetes. Making Use of Phone Book Y ellow-Page Listings. Foster, D.T.; Wylie-Rosett,
J.; Walker, E.A. Diabetes Educator. 22(6): 605-608. November-December 1996.

OBJECTIVE: To assess the knowledge, attitudes, and practices of optometrists in the
Bronx, New York, arearelated to providing dilated funduscopic examination for patients with
diabetes.

CATEGORY: Tertiary intervention.
Type of Study: Patient management.

Methodology: Telephone survey.
Per spective: Hedlth care system.
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TITLE: Practicad Community Screening for Retinopathy Using the Mobile Retinal Camera:
Report of a 12 Centre Study. British Diabetic Association Mobile Retinal Screening Group.
Also, Population-based Screening for Retinopathy: A Promising Start (Comment).
Greenwood, R.H. Diabetic Medicine. 13(11):925-926, 946-952. November 1996.

OBJECTIVE: To report the progress of a project involving the use of mobile units equipped
with retinal cameras to provide eye screening services to diabetes patientsin 12 health districts
in the United Kingdom.

CATEGORY:: Tertiary intervention.

Type of Study: Patient screening.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: The mobile units performed 64,905 screenings, analysis of 42,803
screenings found 2,400 referrals for further evaluation, of which 516 resulted in immediate
laser therapy for sight-threatening disease. During subsequent years of this multiyear project,
the number of patients referred and those needing laser therapy declined.

RECOMMENDATION: Mobile eye screening programs should be designed to fit the
specific needs of each district, retinal photographers should be personable and well trained,
and close liaisons with local ophthalmologists should be established.

ABSTRACT: In 1989, the British Diabetic Association initiated a mobile eye screening
program designed to reduce morbidity from diabetic eye disease, the leading cause of
blindness in working-age adults. Twelve health centers, representing urban and rura aress,
participated in the program. The vans were equipped with retinal cameras, and each center
was responsible for training an operator/driver, determining how the screening service would
be used in the district, and setting up systems for reporting results. Most screenings (76.5
percent) were carried out in primary care settings, the remainder were carried out in hospital-
based settings. The average cost per patient screened and per patient treated was £ 13.11 and
£ 1,110, respectively. Patient acceptance of the screening process was high, and in 10 of 12
districts financial responsibility for the program has been taken over by hospital trusts or
district health authorities. The investigators conclude that the use of mobile vans for retinal
screening is cost effective and efficient. An accompanying "Comment™ notes that performance
standards need to be developed by a central organization such as the British Diabetic
Association before the program can be implemented on awider scale. A table of proposed
standards devel oped by the British Diabetic Association Retinal Screening Group is presented
in the origina article. The article aso includes an appendix listing reports from district units. 7
tables, 1 appendix, 19 references in principal article; 15 references in Comment.
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TITLE: Preventive Eye Care in People with Diabetes |s Cost-Saving to the Federal
Government: Implications for Health Care Reform. Javitt, J.C.; Aidllo, L.P.; Chiang, Y .;
Ferris, F.L.; Canner, JK. Ill; Greenfield, S. Diabetes Care. 17(8): 909-917. August 1994.

OBJECTIVE: To estimate savings to the federal government from screening and treatment
of retinopathy in patients with type 2 diabetes.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cost-benefit analysis.
Per spective: Societal.

CONCLUSION: Improvement in ophthalmologic screening of patients with type 2 diabetes
will reduce vision loss and save money for the federal government.

RECOMMENDATION: Eye care for patients with type 2 diabetes must emphasize patient
identification, careful follow-up, and prompt, appropriate treatment.

ABSTRACT: The authors used the PROPHET computer model system to project the
incidence and the costs of screening and treatment of eye disease resulting from diabetes.
PROPHET is designed to model the course of a chronic, irreversible disease. Incidence data
for type 2 diabetes were applied to 1990 Medicare, Social Security Disability Insurance, and
Socia Security Insurance costs for screening and treatment; a5 percent discount rate was
used. Costs of screening were based on complete dilated eye examinations ($62 each) at
diagnosis and every 2, 3, or 4 years or, for those with retinopathy, every 6, 12, 18, or 24
months. Treatment (photocoagulation for both eyes) cost, including fluorescein angiograms,
was $1,980. Based on 1988 population figures for the United States, 576,136 patients yearly
develop type 2 diabetes. Blindness in patients with diabetes costs the federal government
$14,296 annually per patient under age 65; per patient aged 65 and over, federal expenditures
are $32 annually (does not include Medicare/Socia Security payments or income tax
exemption). Screening and treatment for eye disease in patients with type 2 diabetes saves
53,986 person-years of sight at an annual federal budget savings of $247.9 million; these
results assume that 60 percent of type 2 patients receive appropriate eye care. For patients
with type 2 diabetes controlled by insulin, however, savings would be $1,715 per person,
versus $725 for those controlled by other means. Patients with onset prior to age 45 account
for 89.1 percent of sight savings and 100 percent of cost savings. With recommended eye
care, 112,730 and 94,304 person-years of sight and $624 and $472.1 million would be saved
annually in al patients with diabetes and those with type 2 diabetes, respectively. 4 figures, 2
tables, 52 references.
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TITLE: Use of Mobile Screening Unit for Retinopathy in Rural and Urban Areas. Leese,
G.P.; Ahmed, S.; Newton, R.W.; Jung, R.T.; Ellingford, A.; Baines, P.; Roxburgh, S,;
Coleiro, J. British Medical Journal. 306(6871): 187-189. January 16, 1993.

OBJECTIVE: To compare the rate of retinopathy detected by a mobile screening unit
equipped with a nonmydriatic Polaroid between rural and urban areas; to identify the cost
associated with the service.

CATEGORY:: Tertiary intervention.

Type of Study: Patient screening.
Methodology: Cost analyss.
Per spective: Hedlth care system.

CONCLUSION: Mobile eye-screening units seem to be particularly effective at identifying
previously unrecognized advanced retinopathy in rura patients with diabetes; these patients
were more likely than urban patients to need urgent laser photocoagulation. The cost per
patient with mobile eye screening units was relatively low.

RECOMMENDATION: Patients with diabetesliving in rural areas are lesslikely to seek
help at hospital clinics and would benefit from an expanded mobile-eye-screening program to
detect and treat retinopathy.

ABSTRACT: Researchers compared the effective-ness of screening for retinopathy using
mobile eye-screening unitsin rural versus urban patients with diabetes during 2 yearsin the
Tayside region of Scotland. They estimated that 64 to 77 percent of the population with
diabetes was screened: 1,225 urban and 961 rural patients were photographed with a
nonmydriatic fundal camera. Rural patients were less likely to attend a hospital clinic than
urban patients (46 percent versus 86 percent, p < 0.001) and were less likely to be receiving
insulin (27 percent versus 34 percent, p < 0.001). Advanced retinopathy was greater among
rural than urban patients (13 percent versus 7 percent, p < 0.001), and more rural patients
required urgent laser photocoagulation (1.4 percent versus 0.5 percent, p < 0.02). Direct and
indirect costs, estimated for screening 1,800 patients a year, included the salary of the
ophthalmic photographer; the purchasing and processing of film; and the servicing, running,
and depreciation costs of the van and camera. The cost of the screening program per patient
was £ 10, which is cheaper than al alternatives. This cost is equivaent to £ 350 per patient
with previoudly unrecognized disease and £ 1,000 per patient receiving laser treatment. These
costs are low compared with aternatives and could be further reduced by screening more
patients per unit. 5 tables, 23 references.

Renal Care
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TITLE: Cost Analysis of Kidney-Pancreas and Kidney-1det Transplant. Lenisa, L.; Castoldi,
R.; Socci, C.; Motta, F.; Ferrari, G.; Pozza, G.; Di Carlo, V. Transplantation Proceedings. 27
(6): 3061-3064. December 1995.

OBJECTIVE: To compare outcomes and costs for patients with diabetes undergoing kidney-
pancreas or kidney-idet cell transplantation.

CATEGORY:: Tertiary intervention.

Type of Study: Patient management.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Costs for kidney-pancreas and kidney-idet cell transplantation were nearly
the same. Pancreas grafts had better actuarial survival than idet cell grafts.

RECOMMENDATION: Improvements are needed in isolation and purification techniques
for idet cell transplantation, which might lower costs for that approach.

ABSTRACT: The authors report the costs for 51 kidney-pancreas transplants and 21 kidney-
idet cel transplants in patients with type 1 diabetes transplanted at an Italian hospital since
1989. Among kidney-idlet cell patients, 14 received idet cells after kidney transplantation and
7 received idet cells smultaneously with the kidney. All 72 patients received the same
immunosuppression and antimicrobia and vascular thrombosis prophylaxis. Actuaria survival
was calculated from life tables. Expenditures were the actual costs incurred for hospitalization
from pretransplant evaluation until discharge; kidney-idet cell costs were calculated based on
using islets from two pancreases per kidney-idet cell transplant and assuming simultaneous
transplantation of islet cells. Actuaria survival a 48 months was 70 and 52 percent for
pancreas and islet cell grafts, respectively. Peri-operative mortality, morbidity, and incidence
of surgical complications were 1.9 and 5 percent, 54 and 29 percent, and 43 and 4.8 percent
for kidney-pancreas and kidney-idet cell, respectively. Tota transplantation costs were
comparable ($46,085 for kidney-pancreas and $47,550 for kidney-idet cell). Graft retrieval
cost $1,400 for kidney-pancreas versus $2,260 for kidney-islet cell; idet cell isolation cost
$15,500. Costs for surgery, hospitalization, and immunosuppression were higher for kidney-
pancreas than for kidney-islet cell ($5,440 versus $2,580, $30,765 versus $20,790, and $5,640
versus $3,760, respectively). Patients stayed in intensive care amean of 7 days for kidney-
pancreas versus 3 days for kidney-idet cell transplantation and in the medical department a
mean of 60 versus 50 days, respectively. Hospitalization represented 67 percent of kidney-
pancreas and 44 percent of kidney-idet cell costs; idet cell isolation represented 32 percent of
kidney-idet cell costs. The mean length of hospital stay (the mgor cost for both groups) is
likely to be lowered. Improvementsin islet cell isolation might decrease costs for kidney-islet
cell transplantation. 2 figures, 2 tables, 6 references.
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TITLE: The Cost of Immunosuppression and Coverage of Immunosuppressive Drugs for
Kidney Transplant Recipients Under the Medicare Catastrophic Coverage Act. In: Cost and
Outcome Analysis of Kidney Transplantation: The Implications of Initial |mmunosuppressive
Protocol and Diabetes (Final Report: Volume I). Evans, R.W.; Manninen, D.L.; Thompson,
C. Battelle Human Affairs Research Centers, Seattle, Washington. 1989. Chapter 13.

OBJECTIVE: To provide the Health Care Financing Administration with information it
needs to quantify the economic consequences of the Medicare Catastrophic Coverage Act of
1988.

CATEGORY:: Tertiary intervention.

Type of Study: Patient management.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: There are likely to be relatively few changes in transplant
immunosuppression between 1988 and 1995 that will seriously affect the overall costs of
organ transplantation.

RECOMMENDATION: None.

ABSTRACT: The Medicare Catastrophic Coverage Act of 1988 will shield Medicare
beneficiaries from excessive hospital, doctor, and outpatient prescription drug bills. In this
chapter, the authors project the number of kidney transplant recipients likely to be eligible for
Medicare catastrophic coverage through 1995, estimate per-patient annual expenditures for
immunosuppressive drugs during the year of transplant and subsequent years, and highlight
future developments in the field of transplant immunosuppression. In 1987, there were 39,585
living kidney transplant recipients; for 1995 the authors project totals ranging from 63,910
(base case) to 144,653. The authors note that cyclosporine was approved by the Food and
Drug Administration in 1983; for 1990 through 1995 they project that 95 percent of
transplants (cadaver or living related donor) will use this drug as a primary
immunosuppressive agent. They present cost estimates associated with major
immunosuppressive protocols in use in the United States; per the "high" estimate, total first-
year costs range from $947 for conventional immunosuppression without antithymocyte
globulin to $12,819 for quadruple-drug cyclosporine therapy. Subsequent-year annual costs
range from $793 for conventional immunosuppression to $8,227 for triple-drug cyclosporine
therapy (U.S. variation); this cost is $6,870 for quadruple-drug cyclosporine therapy. Per the
Nationa Task Force on Organ Transplantation (1985), the cost-effectiveness of cyclosporine
therapy is believed to exceed that of conventional therapy, but the Task Force assumed that
patients on cyclosporine would be converted to conventiona therapy within 1 year after
transplant. The authors state that triple-drug and quadruple-drug cyclosporine therapy appear
to be equally cost effective. 56 tables, 5 figures.
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TITLE: Cost-Effective Treatment for Diabetic End-Stage Renal Disease: Dialysis, Kidney, or
Kidney-Pancreas Transplantation? Lenisa, L.; Castoldi, R.; Socci, C.; Motta, F.; Ferrari, G,;
Spoatti, D.; Cadara, R.; Secchi, A.; Pozza, G.; Di Carlo, V. Transplantation Proceedings. 27
(6): 3108-3113. December 1995.

OBJECTIVE: To compare the survival, morbidity, and cost of hemodialyss, kidney
transplantation, and kidney-pancreas transplantation in patients with end-stage renal disease
associated with type 1 diabetes.

CATEGORY:: Tertiary intervention.

Type of Study: Patient management.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Interms of surviva rate and financia savings, kidney-pancreas
transplantation is the most cost effective of the three treatments.

RECOMMENDATION: None.

ABSTRACT: The authors report survival, morbidity, and cost data for 122 patients with type
1 diabetes treated at San Raffaele Hospital in Milan, Italy. All patients had undergone
hemodiaysis (HD); in this study, 48 remained on HD, 23 underwent kidney transplantation
(K), and 51 had a kidney-pancreas transplant (KP). Survival rates were calculated by life-table
methods from the beginning of HD for al patients and from the third month after
transplantation for K and KP. To correct for selection bias, survival curves were also
calculated from the day of transplantation for the K and KP groups and from 25 months after
initiation of HD for the HD group (25 months was the mean duration of dialysis at
transplantation for the transplant groups). Expenditures were the actual costs (undiscounted)
incurred for hospitalization from pretransplant evaluation until discharge and for consumable
materias, depreciation of machinery and buildings, and personnel costs. Actuaria survival 96
months from initial HD for HD, K, and KP was 40 percent, 70 percent, and 87 percent,
respectively (p < .001 for K and KP compared with HD); 84-month survival from date of
transplantation or from 25 months after HD initiation (for the HD group) was 36 percent, 65
percent, and 96 percent, respectively (p < .001 for K and KP compared with HD). In KP,
there were five kidney transplant failures and one pancreas graft failure; in K, there was one
graft faillure. Peri-operative mortality was 8.7 percent in K and 1.9 percent in KP. The first
year of HD cost $43,150 for 3 treatments per week, monthly assessment, and vascular access.
Transplantation costs were $30,090 for K and $46,085 for KP. Surgery, hospitalization, and
rejection treatment costs were higher for KP than K. Estimated costs for each year after
transplantation were $13,070 for K and $10,880 for KP, which were 32 percent and 27
percent of expected yearly HD costs, respectively. 4 figures, 3 tables, 15 references.
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TITLE: Cost-Effectiveness Modeling of Simultaneous Pancreas-Kidney Transplantation.
Holohan, T.V. International Journal of Technology Assessment in Health Care. 12(3): 416-
424. Summer 1996.

OBJECTIVE: To compare s multaneous pancreas-kidney transplantation and kidney
transplantation plus continued insulin therapy in patients with type 1 diabetes using a cost-
effectiveness model.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cogt-effectiveness anaysis.
Per spective: Hedlth care system.

CONCLUSION: The model predicted that simultaneous pancreas-kidney transplantation
would be less cost effective than a kidney transplant plus continued insulin therapy except for
patients with complicated diabetes that was poorly responsive to exogenous insulin and whose
costs of maintaining blood glucose control were high. In that scenario, the two interventions
were equal in cost-effectiveness.

RECOMMENDATION: These cost-effectiveness analyses should be reviewed periodically
as data on pancreas survival after simultaneous pancreas-kidney transplant accumulate and as
more comprehensive cost information becomes available.

ABSTRACT: Inthe authors cost-effectiveness model, estimated costs for 100 hypothetical
recipients of simultaneous pancreas-kidney transplants were compared with those for 100
hypothetical recipients of a kidney transplant only. Cost estimates for transplant procedures
and for maintaining blood glucose control in those without a normally functioning pancreas as
well as estimates of the quality of life resulting from transplant were considered. Costs were
estimated for a 3-year posttransplant period; costs for kidney transplant alone included
ongoing expenses of treating hyperglycemia or hypoglycemia. The model assumed no renal
graft loss in either group; pancreas graft survival rates were based on United Network for
Organ Sharing data. The costs of combined transplant included managing hyperglycemia or
hypoglycemiain those patients whose pancreas grafts failed over time. Payment data for the
procedures were obtained from the Health Insurance Association of America, the Health Care
Financing Administration, and a survey of transplant centers. The cost per quality-adjusted
life-year of the two procedures was equivaent only when the annual cost of blood glucose
control was in the range of $28,000 to $40,000. Simultaneous pancreas-kidney transplant was
therefore likely to be equivalent in cost-effectiveness to kidney transplant plus continued
insulin therapy only for those patients whose annual direct costs of blood glucose maintenance
were high, in the range of $15,000 to more than $40,000 per year. Average annual direct
costs for treating diabetes and its complications have been estimated to be $6,280 by the
American Diabetes Association. 1 figure, 4 tables, 65 references.
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TITLE: Cost-Effectiveness of Screening and Early Treatment of Nephropathy in Patients
with Insulin-Dependent Diabetes Méllitus. Siegel, J.E.; Krolewski, A.S.; Warram, JH.;
Weinstein, M.C. Journal of the American Society of Nephrology. 3(Suppl 1): S111-S119.
October 1992.

OBJECTIVE: To determine the effect of angiotensin-converting enzyme inhibitors (ACEIS)
on survival and the cost of using these drugs at an early stage of nephropathy; to determine
what kind of intervention program with ACEIs would be appropriate.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cogt-effectiveness anaysis.
Per spective: Hedlth care system.

CONCLUSION: Early treatment of type 1 diabetes with ACEIs can be avery cost-effective
use of health care resources.

RECOMMENDATION: None.

ABSTRACT: Researchers developed a model to simulate the progression of renal
complications in newly diagnosed type 1 diabetes patients to determine the effectiveness of
using ACEls as a treatment modality. Three aternative strategies (programs) were analyzed
(versus standard antihypertensive treatment); patients were screened twice annually for renal
complicationsin each. Overt proteinuria, significant microalbuminuria, and microalbuminuria
were treatment indicators for ACElsin programs 1, 2, and 3, respectively. The progression of
nephropathy and medical care costs incurred with the new programs were compared with
those for standard treatment. Cost-effectiveness was considered the ratio of the net increase in
health care costs (discounted by 5 percent per year) to the discounted net improvement in
health outcome (life expectancy). With standard treatment, a cohort of 15-year-old patients
with type 1 diabetes had a median life expectancy of 44.9 years (undiscounted) and lifetime
costs for treatment of $4,706 per person (discounted). Program 1 was used as the baseline to
calculate cost-effectiveness ratios because it had lower costs and it improved life expectancy
more than standard treatment. Program 1 lifetime costs were $4,643 per person (discounted)
and additional life expectancy was 45.1 years (undiscounted), assuming a starting age of 15
years. Values for program 2 were $5,542 and 45.3 years; program 3, $5,927 and 45.5 years.
Program 2 offers additional life savings at an additional cost; however, it is not a cost-
effective option; the substantial increase in screening and treatment costs from this program is
not offset by a sufficient increase in life expectancy. Program 3 had the highest initial costs but
avoided twice as many cases of renal failure as program 1; it provided an additional 5 to 8
months of life expectancy (not discounted) and itsincremental cost-effectiveness ratio was
$7,900 to $16,500 per additional year of life saved. Resources permitting, program 3 would
be the preferred choice. 1 figure, 6 tables, 23 references.
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TITLE: The Costs of Nephropathy in Type Il Diabetes. Borch-Johnsen, B.
PharmacoEconomics. 8(Supplement 1):40-45. 1995.

OBJECTIVE: To discuss the problem of nephropathy in patients with diabetes, including the
social cost of this disorder and the economics of prevention.

CATEGORY:: Tertiary intervention.

Type of Study: Patient management.
Methodology: Review of studies.
Per spective: Societal.

CONCLUSION: Screening, intervention, and treatment for nephropathy is cost effectivein
type 1 diabetes patients; more research on thisissue is needed for type 2 diabetes.

RECOMMENDATION: Future controlled clinica trials on the benefits of screening for
diabetic nephropathy should focus on type 2 diabetes patients.

ABSTRACT: Thelifetime risk of diabetic nephropathy may be as low as 15 to 25 percent in
type 1 diabetes patients. Studies of the natural history of nephropathy in patients with type 2
diabetes are difficult to perform, but research in selected high-risk populations has found
incidence patterns to be similar for types 1 and 2 diabetes. Patients with diabetic nephropathy
have an increased risk (versus other patients with diabetes) of developing other late diabetic
complications (e.g., they have arelative risk of 5-10 for acute myocardia infarction and 2-4
for stroke). Genetic susceptibility appears to be essential for developing nephropathy.
Important risk factors for nephropathy among type 2 diabetes patients include young age at
diagnosis, familial predisposition, poor metabolic control, hypertension, retinopathy, and
microa buminuria. The author discusses a model for estimating the actual costs of diabetic
renal disease in a society; epidemiological data, results of controlled clinical trials, and reliable
cost data are needed for the model. Studies of type 1 diabetes patients show the costs of
treating end-stage renal failure to be so high that, even for rather expensive screening,
intervention, and treatment programs, the benefits exceed the costs; a separate analysis would
be needed for type 2 diabetes patients. In white populations in western Europe and North
America, most type 2 diabetes patients will die from vascular disease. In nonwhite
populations, the incidence of type 2 diabetes in patients below age 50 is much higher than in
whites, and these patients will live long enough to develop diabetic nephropathy. Intervention
trialstargeted at preventing end-stage renal faillure in type 2 diabetes patients are urgently
needed; studiesin Asia, the Pacific Islands, and Latin America (high-risk areas for early-onset
type 2 diabetes) should be encouraged. 1 figure, 4 tables, 21 references.
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TITLE: Economic Analysis of Captopril in the Treatment of Diabetic Nephropathy. Rodby,
R.A.; Firth, L.M.; Lewis, E.J.; the Collaborative Study Group. Diabetes Care. 19(10): 1051-
1061. October 1996.

OBJECTIVE: To determine the long-term impact on health care costs of using captopril
therapy in patients with diabetic nephropathy to delay the progression to end-stage renal
disease (ESRD) or desath.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cost-benefit analysis.
Per spective: Societal.

CONCLUSION: The analysis showed that captopril therapy in patients with type 1 or type 2
diabetes and overt nephropathy saves substantial direct costs and reduces health care
expenditures for treatment of ESRD.

RECOMMENDATION: None.

ABSTRACT: The authors assessed the long-term impact on health care costs of treating
patients with diabetic nephropathy with captopril, an antihypertensive drug. A medica
treatment model was developed to compare the costs and benefits of captopril therapy in
delaying the progression to ESRD or death. The model was based on data derived from a
prospective, double-blind, multicenter clinical trial of captopril in patients with type 1 diabetes
and nephropathy. In that model, captopril therapy reduced the risk of both progressive renal
insufficiency and the combined endpoint of death, dialysis, and transplantation by about 50
percent. Data for patients with type 2 diabetes were projected from the type 1 study. The
model assessed the economic impact of captopril therapy over the projected lifespans of
patients in the study (31 years for patients with type 1 diabetes and 12 years for patients with
type 2). Projected costs for ESRD included direct costs associated with treatment (dialysis
and transplantation), including transportation, and indirect costs related to disability and
premature death. Direct and indirect costs were stated in 1994 dollars; both costs and life-
years saved were discounted at 5 percent. Direct lifetime cost savings associated with
captopril use were $32,550 per patient for those with type 1 diabetes and $9,900 per patient
for those with type 2. Indirect per-patient cost savings were $84,390 and $45,730 for those
with type 1 and type 2 respectively. These savings included future monies not spent on ESRD
treatment because of death of some patients from other causes, such as cardiovascular disease.
According to the model, if captopril therapy were initiated in 1995 for patients with either
type of diabetes and nephropathy, the aggregate health care costs savings would be $189
million ayear for the year 1999 and $475 million ayear in 2004; the present value of
cumulative health care cost savings over 10 years would be $2.4 billion. 4 figures, 2 tables, 2
appendixes, 66 references.
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TITLE: Economic Evauation of the Contribution of Captopril in the Treatment of Diabetic
Nephropathy: A Cost-Effectiveness Approach. (Article in French with an English abstract.) Le
Pen, C.; Pdtitjean, P.; Lévy, P.; Hannedouche, T. Nephrologie. 17(6): 321-326. 1996.

OBJECTIVE: To evauate the cost-benefit ratio of the use of captopril to treat nephropathy
in patients with type 1 diabetes.

CATEGORY:: Tertiary intervention.

Type of Study: Randomized clinical trid.
Methodology: Cost-benefit analysis.
Per spective: Hedlth care system.

CONCLUSION: The use of captopril to treat nephropathy in patients with type 1 diabetesis
therapeutically and economically efficacious, especidly for patients who require
antihypertensive therapy as well.

RECOMMENDATION: None.

ABSTRACT: The authors analyzed the cost benefit of captopril treatment of nephropathy in
patients with type 1 diabetes, using previously published data from arandomized, double-
blind, clinical trial (Lewis. New England Journal of Medicine 329: 1456-1462. 1993). Patients
had been diagnosed at least 7 years previously and had proteinuria greater than 500 mg/24
hours and blood creatinine less than 221 xmol/L at entry. Serum creatinine doubled in 25 of
the captopril group (n =207, 25 mg, 3 times per day for an average of 883 days) and in 43 of
the placebo group (n = 202, average of 824 days, p < 0.007). The combined death, dialysis, or
transplantation events numbered 23 (8 deaths) in the treatment group and 42 (14 deaths) in
the placebo group (p < 0.006). Costs were calcul ated based on 1993 French health care costs
and on the Lewis data from which the effects of other antihypertensive treatment could not be
separated nor costs of screening for admission to the study or follow-up determined. Captopril
treatment cost 1,263,017 French francs (FFr) for the cohort (FFr 6,101.53 per patient); other
antihypertensives cost (in FFr) 543,271 in the captopril group and 649,832 in the placebo
group. In the captopril and placebo groups, hospitalizations cost (in FFr) 630,312.98 and
712,752.14, respectively, and dialysis/transplantation cost (in FFr) 13,842,500 and
20,912,500, respectively. Overall, the cost savings in the captopril group was FFr 5,995,983;
asavings of 131 life-years was aso realized in the captopril group. If al patients were treated
with captopril for nephropathy, the net cost-benefit would be FFr 475 per patient. These
savings actually underestimate cost-benefit since they do not include, for instance, the
hospitalization costs for vascular access and initiation of dialysis or pretransplant
examinations. Further economic benefits from captopril would be expected from a study of
longer duration. 5 tables, 10 references.
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TITLE: Employment, Work Disability, and Income Support Program Participation. In: A
Cost and Outcome Analysis of Kidney Transplantation: The Implications of Initial
Immunosuppressive Protocol and Diabetes (Final Report: Volumel). Evans, RW.;
Manninen, D.L.; Thompson, C. Battelle Human Affairs Research Centers, Sedttle,
Washington. 1989. Chapter 8.

OBJECTIVE: To examine the employment and work disability experience of rena transplant
patients after their transplant surgery.

CATEGORY:: Tertiary intervention.

Type of Study: Patient management.
Methodology: Survey.
Per spective: Societal.

CONCLUSION: Kidney transplantation is not very effective in allowing previously disabled
dialysis patients to return to the labor force.

RECOMMENDATION: None.

ABSTRACT: Inthis multicenter observational study (sponsored by the Health Care
Financing Administration) of patients who underwent kidney transplantation, questionnaires
were used to find out about employment status in the year prior to transplant and at 3, 6, 9,
12, and 15 months after the procedure. Sample sizes frequently differed by analysis. Just over
half (50.7 percent) of patients reported they were employed either full time or part timein the
year prior to surgery; 3 months after surgery, only 28.7 percent said they were employed. In
an analysis by primary renal diagnosis, less than half (43.3 percent) of those whose diagnosis
was not diabetes and 33.3 percent of those with a diabetes diagnosis were employed full time
before transplant; 23.8 and 20.0 percent, respectively, were employed full time 3 months later.
On the issue of ability to work (not employment status), rates for the diabetes and nondiabetes
groups were as follows: not able to work for pay, 63.1 percent and 39.1 percent; limited in
kind of work, 83.1 percent and 58.6 percent. Three months posttransplant, 43.5 percent of
transplant patients were receiving Socia Security retirement or disability benefitsand 17.8
percent were receiving Supplemental Security Income. More than half (53.8 percent) of
patients with a primary rena diagnosis of diabetes were receiving Socia Security retirement
or disability benefits at that time. Although 97.2 percent of transplant patients said they
recelved assistance (Medicare, State Kidney Program, Medicaid, etc.) in paying for
immunosuppressive drugs, 22.8 percent said they had difficulty paying for the drugs. Fifteen
months following transplantation, 43.1 percent of patients reported being employed either full
or part time, but the number of patients for whom employment status was known was very
smdl (n=51). 27 tables.
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TITLE: Hospital Charges. In: Cost and Outcome Analysis of Kidney Transplantation: The
Implications of Initial Immunosuppressive Protocol and Diabetes (Final Report: Volume).
Evans, R.W.; Manninen, D.L.; Thompson, C. Battelle Human Affairs Research Centers,
Seattle, Washington. 1989. Chapter 12.

OBJECTIVE: To analyze costs of the initial hospital stay and follow-up periods for patients
undergoing kidney transplantation.

CATEGORY:: Tertiary intervention.

Type of Study: Patient management.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Kidney transplantation is an expensive procedure.
RECOMMENDATION: None.

ABSTRACT: Inthis multicenter observationa study of kidney transplantation, which was
sponsored by the Health Care Financing Administration, the authors analyzed hospital charges
rather than costs. The mean charge for the transplant procedure (the initial hospital stay),
including professional fees, was $41,046 (range: $18,484 to $727,392); length of stay ranged
from 6 to 252 days (n = 396). Patients were compared by whether their primary renal
diagnosis was diabetes. Average transplant charges for the nondiabetes group were $41,587,
for the diabetes group, they were $39,718. Estimated follow-up hospital charges (not
including professional fees) in the first year after transplant were $22,098 for the diabetes
group and $12,533 for those without the diabetes diagnosis. Patients with a diabetes diagnosis
averaged more follow-up hospital days than other patients in the first four posttransplant
periods (each 3 months), with the most pronounced difference in the 6-9-month period (5.8
days versus 1.5 days). For the 24 patients who experienced a graft failure or died between
initial hospital discharge and the 3-month checkpoint, hospital charges for this period
(excluding professional fees) averaged $31,049. In contrast, for the 346 patients with
functioning grafts at 3 months, average charges were $3,835. 13 tables.

102 (Cross-Reference 161)

TITLE: Is Screening and Intervention for Microa buminuria Worthwhile in Patients with
Insulin Dependent Diabetes? Borch-Johnsen, K.; Wenzel, H.; Viberti, G.C.; Mogensen, C.E.



British Medical Journal. 306(6894): 1722-1725. June 1993. Correction: 307(6903): 543.
August 1993.

OBJECTIVE: To anayze the cost benefit of screening for microalbuminuria and providing
antihypertensive treatment for early rena disease indicated by microabuminuriain patients
with type 1 diabetes.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cost-benefit analysis.
Per spective: Hedlth care system.

CONCLUSION: Assuming drug treatment effects (delay in normal progression of

microa buminuria) of 33 percent or 67 percent, median life expectancy increased by 4 or 14
years, respectively, and the need for dialysis or transplantation decreased by 21 percent or 63
percent. Establishing a screening program for microabuminuriafor patients with type 1
diabetes would be economically neutral at a treatment effect of 11 percent and a discount rate
of 6 percent.

RECOMMENDATION: A screening program including annual measurement of urinary
albumin excretion rate should be implemented to help increase life expectancy and reduce end-
stage renal failure, and an intervention program of antihypertensive treatment should aso be
considered (it is known to be effective in patients with nephropathy, and its effectiveness for
microal buminuria has been suggested by clinica studies).

ABSTRACT: This cost-benefit analysis of the effects of a screening and antihypertensive
intervention program for microa buminuria used a computer simulation of a 30-year program
involving an imaginary cohort of 8,000 patients with type 1 diabetes, whose urine was
screened annually beginning 5 years after onset of the disease. Objectives were to estimate
mortality, incidence of nephropathy, and need for kidney transplantation or dialysis aswell as
the direct costs and savings associated with preventing or postponing the development of
nephropathy. One scenario described the natural progression of the cohort and another the
progression of the same cohort with screening and treatment. The economic evaluation was
based on direct costs (screening, antihypertensive treatment in patients with microalbuminuria
and nephropathy, dialysis, kidney transplantation, and immunosuppressive agents in patients
needing transplants). Costs (and savings) were based on 1991 German sickness fund prices
and were given in Deutschmarks (DM). A progression rate of 20 percent was assumed for
untreated microalbuminuria. Assuming treatment effects (decrease in progression rate) of 33
percent or 67 percent, median life expectancy would increase by 4 or 14 years, respectively;
onset of nephropathy, by 6 or 24 years; and the need for kidney transplantation or dialysis by
21 percent or 63 percent, respectively. Costs and savings would balance with areal discount
rate of 6 percent ayear and an antihypertensive treatment effect of 11 percent or with areal
discount rate of 2.5 percent and an 8 percent treatment effect. Savings per patient would
range from DM 1,500 (U.S. $800) with a discount rate of 6 percent and a treatment effect of
33 percent to DM 11,000 for a discount rate of 2.5 percent and a 67 percent treatment effect.
4 figures, 3 tables, 35 references.
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TITLE: Pancreas Transplantation as a Treatment for Diabetes: Indications and Outcome.
Sutherland, D.E. Current Therapy in Endocrinology and Metabolism. 5: 457-460. 1994.

OBJECTIVE: Toreview the indications for various pancreas transplantation options and
their outcomes and costs.

CATEGORY:: Tertiary intervention.

Type of Study: Patient management.
Methodology: Review of studies.
Per spective: Hedlth care system.

CONCLUSION: It is more expensive to treat diabetes with a pancreas transplant than with
insulin injections, but if secondary complications are ameliorated, health care costs over a
lifetime may be less than if the recipient remained diabetic. Improved qudlity of life in patients
who have received a pancreas transplant also justifies the cost of the procedure.

RECOMMENDATION: None.

ABSTRACT: The author examines pancreas transplantation in terms of medical and quality
of life outcomes as well as costs. Worldwide, more than 4,000 pancreas transplants had been
reported by 1992, including 2,600 in the United States. Successful pancreas transplantation
may stabilize retinopathy over the long term and significantly improve survival probability in
patients with severe nephropathy. Kidney function is adversely affected by immunosuppressive
drugs. Aslong as rejection is prevented, improvement in quality of life for patients with
transplanted pancreas and kidneys is dramatic, because both insulin dependence and dialysis
are prevented. Patients with only a pancreas transplant must balance the benefit of relief from
diabetes with the difficulties of immunosuppression. In a study of 131 patients, 92 percent
found immunosuppression was easier to manage than diabetes. Standardized well-being
indices showed that 100 percent and 85 percent of patients with successful and failed grafts,
respectively, would recommend transplantation. Insurance coverage for kidney transplant is
routine but highly variable for pancreas transplantation. Pancreas transplants performed as a
solitary procedure at the University of Minnesota cost $65,000 for hospital care plus the cost
of immunosuppressive drugs. 27 references.
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TITLE: Smultaneous Pancreas-Kidney Transplantation (SPK): A Cost-Effectiveness
Anaysis Model (abstract). Holohan, T.H. Annual Meeting of the International Society for
Technology Assessment in Health Care. 1996; 12:25.



OBJECTIVE: To compare cost per quality-adjusted life-year (QALY) of smultaneous
pancreas-kidney transplantation and kidney transplant only.

CATEGORY:: Tertiary intervention.

Type of Study: Epidemiologica cohort model.
Methodology: Cost-utility anaysis.
Per spective: Hedlth care system.

CONCLUSION: Even though the moddl's assumptions favored the combined transplant, in
terms of cost per QALY the combined transplant was equivalent to a kidney transplant alone
only for patients whose annual treatment costs for managing diabetes were quite high
($15,000 to $40,000) or for patients whose quality of life after a simultaneous transplant has
been shown to be superior to the quality of life of patients having a kidney transplant alone
with continued insulin therapy.

RECOMMENDATION: None.

ABSTRACT: The author describes a model developed to compare costs associated with a
combined pancreas-kidney transplant to treat end-stage rena disease in people with type 1
diabetes with that of a kidney transplant alone. The model assumed that improvement in
secondary complications (neuropathy, nephropathy, and retinopathy) resulting from a
combined transplant remained unproven; that a combined transplant resulted in improved
quality of life, dthough there are few objective data to support this assumption; that no
technical failures occurred with the combined transplant; and that there were no renal graft
faillures. The model accounted for a period of 3 years, the length of time for which graft
survival data were available. Benefit was expressed in terms of QALY and costs included
costs or charges related to the transplant operation and those associated with treating
hypoglycemia or hyperglycemiain patients getting kidney transplant alone and in patients with
pancreas graft failure.
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TITLE: Therapeutic Interventions in the Progression of Diabetic Nephropathy. Lewis, E.J.
American Journal of Hypertension. 7 (9 Part 2): 93S95S. September 1994.

OBJECTIVE: To determine whether the drug captopril exerts kidney-protective effects
independent of the effects it has on systemic blood pressure.

CATEGORY: Tertiary intervention.

Type of Study: Randomized clinical trid.



Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: The protection that captopril offers against deterioration in renal function is
significantly greater than that attributable to control of blood pressure alone. Captopril isvery
cost effective compared with other therapies and has no costs associated with life-years
gained.

RECOMMENDATION: Treatment with captopril can potentialy eliminate high annual
treatment costs for dialysis and kidney transplantation in numerous patients.

ABSTRACT: A prospective, double-blind, randomized, placebo-controlled multicenter trial
was conducted in 30 clinical centersin the United States and Canada. Captopril (25 mg 3
times daily) was compared with a placebo in 409 patients with overt nephropathy associated
with type 1 diabetes (average age, 35; mean duration of diabetes, 22 years). Three quarters of
the patients either had hypertension at entry or were already on antihypertensive treatment. In
both groups (n = 207, captopril group; n = 202, placebo group), the aim was to maintain
blood pressure below set limits using agents other than an angiotensin-converting enzyme
(ACE) inhibitor or a calcium antagonist during the median 3year follow-up so that the
potential kidney-protective effect of ACE inhibition by captopril could be assessed
independently. The primary outcome measure was a doubling of the baseline serum creatinine
concentration (among study participants, median time from doubling of serum creatinine to
requiring dialysis was 9 months). In the placebo group, 43 of 202 patients doubled their serum
creatinine, versus 25 of 207 in the captopril group, which had arisk reduction of 51 percent.
The placebo group lost renal function at arate of nearly 17 percent per year versus 10 percent
in the captopril group. The combined endpoint of endstage rena disease or death was reached
by nearly twice as many in the placebo group (n = 42, 21 percent) as in the captopril group (n
= 23, 11 percent, p = 0.006). Nephroprotective therapy could double the time to dialysis from
3 yearsin a patient who has routine blood pressure control to 6 years on captopril. An
economic model (Rodby R.A. et al., unpublished study) to determine the economic value of
treating nephropathy patients with captopril to reduce progression to end-stage rena disease
found significant overall cost savings. Projecting figures from this study yields a savings of
more than $2.6 billion over 10 years for end-stage rena disease. 2 references.
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TITLE: Type | Diabetic Nephropathy: Clinical Characteristics and Economic Impact.
Chukwuma, C. Journal of Diabetes and Its Complications. 7(1): 15-27. January-March 1993.

OBJECTIVE: To examine the incidence, prevaence, pathogenesis, risk factors, and costs of
nephropathy associated with type 1 diabetes.

CATEGORY: Tertiary intervention.

Type of Study: Patient management.
Methodology: Cost analysis.









The surgeon's fee averaged $250. Oral antibiotic therapy was ineffective and therefore an
unnecessary cost. Definitive surgery allows the patient to return to work within 2 weeks of
amputation. 5 references.
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TITLE: Diabetic Foot Care: Financial Implications and Practice Guidelines. Relber, G.
Diabetes Care. 15(Supplement 1): S29-S31. March 1992.

OBJECTIVE: To examine the financia implications of foot care in patients with diabetes and
to review the implementation of practice guidelines for diabetic foot care.

CATEGORY:: Tertiary intervention.

Type of Study: Patient management.
Methodology: Review of studies.
Per spective: Hedlth care system.

CONCLUSION: Diabetic foot problems result in significant morbidity and mortality in the
United States. Foot care guidelines are emerging, but their role in reducing foot problemsin
diabetes is not well defined.

RECOMMENDATION: Studies should be conducted to address the impact of current
guidelines for foot care, the cost-effectiveness of both preventive and therapeutic measures,
and modes of delivering patient education and foot care.

ABSTRACT: The author examines the available data on the impact of foot problemsin
patients with diabetes and the status of practice guidelines. Although the actual cost of
diabetic foot problems in the United States is under debate, the current data show that diabetic
foot problems result in significant morbidity and mortality. A 1986 study estimated that
chronic skin ulcers alone accounted for $150 million of the $11.6 billion direct costs of type 2
diabetes in the United States. California hospital discharge data showed an average cost of
$20,085 and length of stay of 19.3 days for nontraumatic diabetic amputation in 1987. In
fiscal year 1987, Medicare reported 31,120 bills submitted for reimbursement of lower-
extremity amputation, with reimbursements averaging $12,230 and length of stay averaging
18.7 days. Average cumulative cost of care for 106 patients (diabetes status unknown) treated
at aNew England medica center for limb-threatening ischemia was $40,769 for alower-
extremity bypass (average follow-up: 2.2 years) and $40,563 for amputation (average follow-
up: 1.8 years). Foot care guidelines for persons with diabetes from several sources are
reviewed. The author concludes that these guidelines should be viewed by providers as
recommended minimum practice guidelines that should be modified and adapted according to
patient pathology, comorbidity, and ability. 20 references.
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TITLE: Diabetic Foot Ulcersin a Multidisciplinary Setting: An Economic Anaysis of
Primary Healing and Healing with Amputation. Apelqvist, J.; Ragnarson-Tennvall, G.;
Persson, U.; Larsson, J. Journal of Internal Medicine. 235(5): 463-471. May 1994.

OBJECTIVE: To perform acost analysis of healing with and without amputation in patients
with diabetes who had foot ulcers.

CATEGORY: Tertiary intervention.

Type of Study: Prospective.
Methodology: Cost analysis.
Per spective: Health care system.

CONCLUSION: The findings indicate a potential cost savings from preventive,
multidisciplinary foot care. Treatment for healing without amputation in a multidisciplinary
system was associated with relatively low costs, while amputation was costly, due mainly to
multiple and prolonged hospitalization.

RECOMMENDATION: Early and aggressive intervention in the management of foot ulcers
isimportant in keeping treatment costs low. Costs increase dramatically with the severity of
the lesion, impaired peripheral circulation, and wound-healing time.

ABSTRACT: A total of 314 consecutively presenting patients with diabetes who had foot
ulcers were included in a prospective study. Forty patients died before healing occurred; the
remaining 274 were included in a retrospective economic analysis. In this group, 197 patients
(72 percent) healed without amputation, and 77 (28 percent) healed after amputation. All
patients were treated by a combined foot care team (diabetol ogist, orthopedic surgeon,
diabetes nurse, podiatrist, orthotist) both as inpatients and outpatients and were followed up
by the same team until final outcome. Data from the prospective study and from patient
records were used to estimate direct costs for inpatient care, antibiotics, surgery, outpatient
care, staff attendance, drugs and material for ulcer dressings, and orthopedic appliances.
Indirect costs (e.g., loss of production) were not calculated. Costs were calculated in Swedish
Krona (SEK) in 1990 prices (SEK 6.0 = about $1 U.S.). Costs related to treatment in years 2
and 3 after diagnosis were discounted by 5 percent to 1990 values. The average direct cost for
healing with amputation was SEK 344,000; for patients who healed without amputation, SEK
51,000. Costs for inpatient care accounted for 82 percent of the total average costs for
patients with amputation and 37 percent for those who healed without amputation. Topical
treatment of ulcersin the outpatient setting comprised 13 percent of the total average cost for
patients who underwent amputation; for those who healed without amputation, it made up 45
percent. Costs for medical visits (45 minutes for the first visit, 20 minutes for subsequent
visits), antibiotics, and orthopedic appliances were low in relation to total costs. Inpatient stay
for those who healed with amputation averaged 76 days; for major amputation, 84 days. The
authors state that treating patients with diabetes who have foot ulcers in a multidisciplinary
system is associated with a high probability of healing without amputation. 4 tables, 29
references.
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TITLE: Evauation of the Costs to Medicare of Covering Therapeutic Shoes for Diabetic
Patients. Wooldridge, J.; Moreno, L. Diabetes Care. 17(6): 541547. June 1994.

OBJECTIVE: To evaluate the cost to Medicare of atherapeutic shoe benefit for Medicare
Part B beneficiaries with severe diabetic foot disease.

CATEGORY:: Tertiary intervention.

Type of Study: Randomized clinical trid.
Methodology: Cogt-effectiveness anaysis.
Per spective: Hedlth care system.

CONCLUSION: Thereis no strong evidence that expanding Medicare Part B to cover
therapeutic shoes for beneficiaries with severe diabetic foot disease will increase total
Medicare costs. The demonstration indicated that lowering the cost of therapeutic shoes
through a Medicare benefit would substantially increase ownership and use of such shoes.

RECOMMENDATION: A more orderly approach would have been to determine the
conditions for clinical effectiveness of the shoes before assessing their effect on Medicare
costs.

ABSTRACT: Congress mandated a demonstration of a therapeutic shoe benefit for Medicare
Part B beneficiaries with diabetes. The benefit would be made permanent if it could not be
shown that the benefit was not cost effective. The authors implemented a 3year demonstration
in New Y ork, Florida, and Californiain which they sought to enroll 27,500 eligible
beneficiaries; only 4,373 applied. Participants were randomly assigned to either a treatment
group that received the extra therapeutic shoe coverage or a control group that received
standard Medicare coverage. The authors evaluated the Medicare payments and service use
for a 12-month period of 3,428 participants (1,711 in the treatment group; 1,717 in the
control group) who applied by August 25, 1991, and were randomized by September 30,
1991. Data were collected from the Health Care Financing Administration, the
demonstration's enrollment form, and a telephone survey of beneficiaries. A onetailed test of
statistical significance assessed the null hypothesis that Medicare payments for the treatment
group were < to payments for the control group. Results indicated that cost differences
between groups were not statistically significant, although Medicare payments for all services
among the treatment group in the first year of the demonstration were 3.8 percent higher
($451) than those for the control group. The lower extremity amputation rate during this
period also did not differ significantly (2.6 percent for the treatment group, 1.8 percent for
controls). Similarly, during this year, Medicare payments for foot care services were 14.6
percent ($318) higher among the treatment group, but this was also a statistically insignificant
difference. At the beginning of the demonstration, 32 percent of both the treatment and
control groups owned therapeutic shoes; almost 3 years later, 85 percent of the treatment
group used them, versus 55 percent of controls — this difference was statistically significant.
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TITLE: Capillary Glucose Determination in the Screening of Gestational Diabetes. Meriggi,
E.; Trossarelli, G.F.; Carta, Q.; Menato, G.; Porta, M.A.; Bordon, R.; Gagliardi, L. Diabetes
Research and Clinical Practice. 5(1): 55-61. May 19, 1988.

OBJECTIVE: To determine athreshold for glucose challenge test positivity using capillary
blood to facilitate use of a reflectance meter in gestational diabetes screening; to verify a
plasma glucose threshold for glucose challenge test positivity; and to determine the differences
and correlations between glucose values obtained from plasma and capillary blood with a
reflectance meter during a glucose challenge test.

CATEGORY: : Diabetesin pregnancy.

Type of Study: Patient screening.
Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: A plasma glucose value of 135 mg/dL and a capillary vaue of 155 mg/dL
represent optimal cutoff points for recommending a diagnostic glucose tol erance test.

RECOMMENDATION: The simplicity, precision, and high efficiency of the reflectance
meter make it suitable for screening for gestational diabetesin al pregnant women.

ABSTRACT: Paired capillary-venous blood samples were obtained from 418 pregnant
women, aged 25 years or older with or without risk factors, who underwent an oral glucose
challenge test (GCT) to screen for gestational diabetes. Plasma glucose was measured by the
glucose oxidase method; capillary glucose, by a Reflocheck glucose strip and a Reflocheck
reflectance meter (both from Boehringer Mannheim Diagnostic, Inc.). The relationship
between capillary and plasma glucose concentrations was investigated to establish a capillary
GCT threshold. The receiver operator characteristic curve technigque provided a quantitative
method for determining cutoff points and the level of efficacy to be expected in detecting
gestational diabetes. A plasma glucose value of 135 mg/dL and a capillary value of 155 mg/dL
were found to represent optimal cutoff points for recommending the oral glucose tolerance
test. Values of various plasma thresholds and those of corresponding capillary thresholds (20
mg/dL higher) were similar in sensitivity, specificity, and predictive values. The differences
between mean values of plasma and capillary glucose determinations fasting and 1 hour after
glucose load were 10-12 mg/dL and 22-24 mg/dL, respectively. The authors recommend early
screening (at 12-16 weeks) in cases with risk factors because one-third of glucose tolerance
test positive cases can be diagnosed and treated. These investigators believe the reflectance
meter has advantages over laboratory enzymatic techniques in the screening of gestational
diabetes. 3 figures, 3 tables, 20 references.
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TITLE: Clinical Experience with a Screening Program for Gestational Diabetes. Lavin, J.;
Barden, T.; Miodovnik, M. American Journal of Obstetrics and Gynecology. 141(5): 491-
494. November 1981.

OBJECTIVE: To evaluate the cost and effects of a screening program for gestational
diabetes in alarge population of women attending a prenatal clinic at a university hospital.

CATEGORY: : Diabetesin pregnancy.

Type of Study: Patient screening.
Methodology: Cost analyss.
Per spective: Hedlth care system.

CONCLUSION: The cost per case of gestational diabetes detected was $328.96.

RECOMMENDATION: Cost-benefit analyses should be included in determinations of the
sengitivity and specificity of screening tests for gestational diabetes and comparisons of
perinatal morbidity and mortality in screened and unscreened popul ations.

ABSTRACT: The authors determined the cost of screening for gestational diabetesin 2,077
pregnant women without diabetes attending a university prenata clinic in Cincinnati over a 2-
year period. Participants were divided into group 1 (959 women who presented with historical
or clinical risk factors for gestational diabetes) and group 2 (1,118 patients without risk
factors). Patients in group 1 underwent a glucose challenge test at their initial visit; an oral
glucose tolerance test was performed if the glucose challenge test was abnormal. Glucose
challenge and glucose tolerance tests were repeated at 28 weeks if the patient had an initialy
normal glucose challenge test. Group 2 patients underwent a glucose challenge test at 28 to
32 weeks; a glucose tolerance test was performed if the glucose challenge test was abnormal.
Direct costs of the screening program were estimated by proration of component costs. The
incidence of abnormal glucose challenge test and abnormal glucose tolerance test results was
not statistically different for the two groups. Of the total population, 137 participants (6.6
percent) had an abnormal glucose challenge test and 30 participants (1.4 percent) had an
abnormal glucose tolerance test. The total estimated cost for the screening program was
$9,900, including $5,700 for serum glucose determination, $1,300 for glucose challenge test
and glucose tolerance test solutions, and $2,900 for the phlebotomist's salary. The cost per
patient screened was $4.75 and the cost per case of gestational diabetes detected was
$328.96. These costs are marginally understated. The study confirms the feasibility of routine
screening for abnormal carbohydrate metabolism in pregnancy in large populations. 4 tables,
16 references.
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TITLE: Cost Efficacy of Routine Screening for Diabetes in Pregnancy: 1-h versus 2-h
Specimen. Weiner, C.P.; Fraser, M.M.; Burns, J.M.; Schnoor, D.; Herrig, J.; Whitaker, L.A.
Diabetes Care. 9(3): 255-259. May-June 1986.



OBJECTIVE: To compare the specificity and costs of 1-hour and 2-hour oral glucose
challenge testing to screen patients for gestational diabetes mellitus.

CATEGORY: : Diabetesin pregnancy.

Type of Study: Patient screening.
Methodology: Cost analyss.
Per spective: Health care system.

CONCLUSION: The 2-hour glucose challenge testing was more sensitive and cost effective
than the 1-hour screening test.

RECOMMENDATION: Screening for gestational diabetes on the basis of past medical
history should be abandoned, and all pregnant women should undergo oral glucose challenge
screening.

ABSTRACT: This study at the University of lowa Hospitals and Clinics sought to determine
whether the specificity of the glucose challenge test for diabetes screening during pregnancy
could be increased by using a 2-hour rather than a 1-hour glucose challenge. Plasma glucose
concentrations were measured in 790 women 1 hour after challenge (Trutol, Monoject
Scientific, 50 g): all the women were asked to give a 2-hour blood sample; 342 complied.
Abnormal 1-hour glucose challenge tests (above 139 mg/dL) prompted standard oral glucose
tolerance tests. Costs per glucose challenge test and oral glucose tolerance test were $7.25
and $64.00, respectively. Of 1-hour glucose challenge tests, 24.3 percent were elevated; 2-
hour glucose challenge tests exceeded 115 and 117 mg/dL in 20.5 and 16.3 percent of
women, respectively. Ora glucose tolerance tests were positive in 10.8 percent of women
with an elevated 1-hour glucose challenge test, in 13.0 percent of those with a 2-hour glucose
challenge test above 115 mg/dL, and in 16.4 percent of women in which the latter test
exceeded 117 mg/dL. All women with abnormal 1-hour glucose challenge tests and positive
oral glucose tolerance tests had abnormal (> 118 mg/dL) 2-hour glucose challenge tests, 28
women had abnormal 2-hour but normal 1-hour glucose challenge tests. Thirty-four percent
fewer oral glucose tolerance tests were needed based on 2-hour (versus 1-hour) glucose
challenge tests (p < .05), and the cost of identifying a case of gestational diabetes mellitus
would have dropped 24 percent (from $866 to $662) if the 2-hour test were used. With risk-
factor screening, 77 percent of gestational diabetes mellitus cases would have been missed,
and the cost per case would have been $1,805. In a second group (n = 190), the cost per case
of gestational diabetes mellitus would have declined by 32 percent if the 2-hour screen had
been used. 6 tables, 9 references.
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TITLE: Cost of Non-Insulin-Dependent Diabetes in Women with a History of Gestational
Diabetes: Implications for Prevention. Gregory, K.D.; Kjos, S.L.; Peters, R.K. Obstetrics and
Gynecology. 81(5 Pt 1): 782-786. May 1993.



OBJECTIVE: To estimate the potential savings in health care costs that would result from
primary prevention programs targeted at women with gestational diabetes.

CATEGORY: : Diabetesin pregnancy.

Type of Study: Epidemiologica cohort model.
Methodology: Cost-benefit analysis.
Per spective: Health care system.

CONCLUSION: Preventive therapy may result in a net savings over 10 years of $32 million
to $331 million, depending on the assumed percentage reduction in diabetes incidence.

RECOMMENDATION: A prospective prevention trial should be conducted to evaluate the
potential health and cost benefits of ongoing postpartum education and cognitive
reinforcement of lifestyle changes adopted during pregnancy in women with gestational
diabetes.

ABSTRACT: The authors estimated potential health care cost savings over 10 years from a
hypothetical primary prevention program aimed at women with gestational diabetes. An
economic model was developed based on a series of assumptions about a national cohort: 3
percent of al live birthsin 1990 were complicated by gestational diabetes (resulting in
125,370 cases of gestational diabetes); 50 percent of the women with gestational diabetes
(62,685) would develop type 2 diabetes; and the rate of progression to diabetes would be
constant (6.7 percent) over a 10-year period. Average annua health care costs per case for
women with diabetes were estimated at $2,834 (in 1990 dollars), cumulative net costs for
caring for all women who developed diabetes over 10 years were estimated at $818 million.
Cal culations discounted future dollars by 5 percent per year. New costs incurred for
preventive counseling and evaluation were estimated at $39.8 million (in 1990 dollars) for the
entire cohort over 10 years (these costs included serum glucose determinations and dietary
consultations). Net potential savings began to accrue if the prevention program reduced the
incidence of diabetes by 5 percent. Estimated net savings for reductions in the incidence of
gestational diabetes of 5, 10, 25, and 50 percent were $500,000, $31.9 million, $139.5 million,
and $331.4 million, respectively, over 10 years. Various limitations of the analysis are
discussed; for example, evidence suggests that conversion to diabetesis not linear, occurring
more often in the first 5 years after pregnancy than the second 5 years. For another example,
the Latina population has a 6 percent rate of gestational diabetes and a higher rate of disease
progression. 3 tables, 17 references.
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TITLE: Cost-Effective Approach to Office Screening for Gestational Diabetes. Teplick, F.B.;
Lindenbaum, C.R.; Cohen, A.W. Journal of Perinatology. 10(3): 301-303. September 1990.

OBJECTIVE: To examine the cost-effectiveness of outpatient office screening for
gestational diabetes using capillary blood measurements with a reflectance meter.











































































CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.
M ethodology: Prevalence-based costs.
Per spective: Hedlth care system.

CONCLUSION: Hospitalizations and expenses among patients with diabetes for conditions
that are neither acute nor chronic complications of diabetes are greater than hospitalizations
and expenses for these conditions among patients without diabetes.

RECOMMENDATION: Additional research is needed to identify medical reasons for
increased risk of selected general conditions among patients with diabetes and to identify
appropriate interventions for the care of these problems.

ABSTRACT: The authors studied hospitalization for general medical conditionsin patients
with diabetes aged 45 years and over. Data were derived from the 1991 National Hospital
Discharge Survey and the 1987 National Medical Expenditure Survey. Expenditures
attributable to diabetes were estimated by multiplying the excess number of inpatient days for
persons with diabetes by the mean per-day inpatient cost. |dentification of patients with
diabetes was based on primary or secondary diagnosis codes for diabetes; genera medical
conditions were all those not considered to be acute or chronic complications of diabetes.
Costs were inflated to 1991 dollars. Mean expenditures per inpatient day per patient with
diabetes were $1,673 for those 45 to 64 years old and $1,192 for those 65 and over. Middle-
aged persons with diabetes were 60 percent more likely (relative risk, 1.6, 95 percent
confidence interval, 1.2-2.0) to be hospitalized for general medical conditions than were
persons without diabetes; the greatest relative risks were for peritonitis/intestina abscess,
respiratory failure, liver disease, and male genital disorders. Among the elderly, there was no
significant difference between the groups in overall risk of hospitalization for general medical
conditions; those with diabetes had elevated risks for liver disease, septicemia, diseases of
pulmonary circulation, and various other problems. Middle-aged and elderly persons with
diabetes were hospitalized longer than those without diabetes (8.1 versus 6.3 days for Middle-
aged and 10.1 versus 8.9 days for elderly patients). Inpatient expenditures attributable to
diabetes were $4.12 hillion (52.3 percent of this total was for elderly persons). These costs
may be understated because they do not account for undiagnosed diabetes among hospitalized
patients. 5 tables, 55 references.
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TITLE: Hospitals Adopt Intensive Programs for Diabetic Patients to Avoid High Inpatient
Costs. Conklin, M.S. Health Care Srategic Management. 12(6): 1113. June 1994.

OBJECTIVE: To review methods used by some managed care organizations and hospitals to
reduce inpatient costs for patients with diabetes.

CATEGORY:: Cost of diabetes (direct).



Type of Study: Patient management.
Methodology: Survey.
Per spective: Hedlth care system.

CONCLUSION: Successful diabetes management programs have reduced inpatient stays by
1to 2 days.

RECOMMENDATION: None.

ABSTRACT: The author reviews efforts to reduce expensive inpatient care for people with
diabetes. According to one national study, $9,493 was expended per patient with diabetesin
1992, of which $5,885 (more than 63 percent) was for inpatient care; corresponding figures
for patients without diabetes were $2,604 and $1,222, respectively. The author describes
severa programs that have been implemented to reduce inpatient costs for diabetes. Kaiser
Permanente of Northern California has developed a database for all patients with diabetes
(68,000 in May 1994) that will track costs, compliance, and complication rates. PAlmyra
Medical Centers in Georgia markets an intensive diabetes intervention and prevention plan to
employers, which costs $1,000 per patient with diabetes for the first year and $400 per year
thereafter; the program is based on the findings of the Diabetes Control and Complications
Trial. Control of blood glucose concentrations is stressed, and the program begins with a 2day
intensive education program for newly diagnosed patients. Hemoglobin Alc is tested every 3
months, and additional education is provided if concentrations indicate control problems;
blood glucose concentrations have decreased in 99 percent of patients. Support groups meet
monthly. Rose Medical Center in Denver has reduced the average length of hospitalization by
1 day per patient with diabetes, for a savings of over $500,000, by implementing intensive
case management at admission. The hospital uses its computer system to identify patients with
diabetes, then involves a member of the diabetes program in the care of the patient. In Macon,
Georgia, asimilar program at the Medical Center of Central Georgia that emphasi zes inpatient
education has reduced length of stay by 1.7 daysin 3 years. In Louisville, Kentucky, at Saints
Mary and Elizabeth Hospital, nurses from all units meet monthly with diabetes nurse
educators to discuss diabetes management problems; hospital stays for patients with diabetes
have been reduced by 1.92 daysin 2 years. 1 figure.
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TITLE: Operations, Total Hospital Stay and Costs of Critical Leg Ischemia. A Population-
Based Longitudinal Outcome Study of 321 Patients. Eneroth, M.; Apelgvist, J.; Troeng, T.;
Persson, B.M. Acta Orthopaedica Scandinavica. 67(5): 459-465. October 1996.

OBJECTIVE: To estimate costs over time for a population of patients with critical leg
ischemia, including many with diabetes mellitus, who underwent surgery in Sweden.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Prospective.



Methodology: Cost andysis.
Per spective: Hedlth care system.

CONCLUSION: Mean total costs were $47,000 per patient. Patients with diabetes mellitus
more often underwent major amputation, had longer hospital stays, and incurred higher
medical costs than those without diabetes.

RECOMMENDATION: None.

ABSTRACT: The authors conducted alongitudinal analysis of costs (in 1996 U.S. dollars)
incurred by 321 patients, including 118 with diabetes mellitus, who had surgery for critical leg
ischemiain 1987 or 1988 in Mamohus county, Sweden. Surgical procedures, hospitalizations,
and hospital treatment costs were assessed from the first procedure until death or for at least
Six years postoperatively. Only those admissions directly caused by arterial occlusive disease
in the lower limbs were included. Admissions to rehabilitation clinics and nursing homes were
included, but nursing home stays for those who lived in a nursing home before the surgery and
returned to one after the procedure were not. The costs of angiography, implants, intensive
care, outpatient care, and orthopedic appliances as well asindirect costs were not included.
Theinitial operation during the inclusion year was a reconstructive vascular procedure for 96
patients, a restorative or other vascular procedure for 111, and a major amputation for 114.
Total hospitalization until follow-up in all patients was 37,638 days, of which only 44 percent
wasin surgica departments. Estimated overall cost for hospital stays was $12.87 million, a
mean per-patient cost of $40,103. Overall cost of surgery was estimated to be $2.25 million, a
per-patient cost of $7,050. Patients with diabetes had alonger mean total hospital stay (134
versus 108 days, p = 0.009) and a higher estimated mean total hospital cost ($52,000 versus
$44,000, p = 0.01) than patients without diabetes. Both groups had a mean of three
operations. Patients with diabetes were more likely than those without diabetes to undergo
major amputation as the operation (50 percent versus 27 percent) and more often became
bilateral amputees than patients without diabetes (28 percent versus 12 percent). 3 tables, 33
references.
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TITLE: Patterns of Hospitalization in a Pediatric Diabetes Clinic in Sydney. Sutton, D.L.;
Greenacre, P.; Howard, N.J.; Cowell, C.T.; Silink, M. Diabetes Research and Clinical
Practice. 7(4): 271-276. November 6, 1989.

OBJECTIVE: To ascertain the number of children with diabetes admitted to Children's
Hospital in Sydney between 1985 and 1987 and to analyze their admissions.

CATEGORY:: Cost of diabetes (direct).
Type of Study: Patient management.

Methodology: Cost andysis.
Per spective: Health care system.



CONCLUSION: For the 351 admissions of 241 children with type 1 diabetes admitted
during the period, the median stay was 10 days (12 for newly diagnosed children, 7 for
others). Costs for newly diagnosed admissions were projected at $Aust 3,658.00; of other
admissions, $Aust 2,681.55.

RECOMMENDATION: Patients use of existing education and dietary services should be
maximized, and additional services should be developed.

ABSTRACT: Medical files were obtained retrospectively on all patients with type 1 diabetes
admitted to Children's Hospital from 1985 to 1987. Information was collected on sex, age,
number of bed days per admission, and reasons for admission. The direct cost of a bed day
and an admission for diabetes in this hospital were calculated using a small sample. Two
hundred forty-one children with type 1 diabetes had 351 admissions over the 3 years; 105
stays were for newly diagnosed children. Of these 105 children, 14 (13.3 percent) had
additional admissions during this period. Of the 246 admissions for previoudy diagnosed
children, stabilization of high blood glucose was a cause for 145 (59.0 percent); other leading
causes were amedical reason (32.5 percent) and education (25.6 percent). The cost of abed
day for a child with diabetes was $Aust 295.00. 3 figures, 1 table, 12 references.
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TITLE: Precipitants of Hospitalization in Insulin-Dependent Diabetes Mellitus (IDDM): A
Statewide Perspective. Fishbein, H.A. Diabetes Care. 8 (Supplement 1): 61-S64. September-
October 1985.

OBJECTIVE: To describe the epidemiology of precipitants of hospitalization for type 1
diabetes in Rhode Iland; to evaluate the effectiveness of outpatient education in reducing
hospitalizations for patients with diabetes; and to estimate potential cost savings of the
education program.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Poor diabetes control and infection accounted for nearly one-half of al
hospital admissions in Rhode Island among patients known to have diabetes. An outpatient
education program significantly reduced the incidence of acute hospitalizations among
participants and resulted in substantial savings.

RECOMMENDATION: Other investigators may want to consider aregistry system for
diabetes.



ABSTRACT: The author evaluated the epidemiology of precipitants of hospitalization for
type 1 diabetes in Rhode Island and the effectiveness of outpatient education in reducing
hospitalizations. A statewide registry of patients with type 1 diabetes was used to identify and
characterize the epidemiology of patients admitted to Rhode Island hospitals. Data on
precipitating factors were obtained via areview of medical records and physician interviews.
During the study period (April 1978 through March 1983), there were 1,344 hospital
admissions for type 1 diabetes among 887 persons below age 30. Patients with known
diabetes accounted for 1,123 admissions (691 persons). Poor diabetes control (noncompliance
with diet/medication) or infection accounted for 54 percent and 44 percent of single and
multiple admissions, respectively. Admissions for pregnancy care and for various conditions
(e.g., myocardial infarction, stroke) were the next most frequent precipitants of
hospitalization. An intensive 10-hour outpatient education program with two follow-up
sessions was evaluated in 100 patients; the program reduced the number of hospitalizations by
51 percent. Based on a direct cost for hospitalization of $2,400, the potential savings of the
educational intervention for those admitted with known diabetes were estimated at $674,000
(cost of admission x admissions for poor diabetes control or infection x 50 percent for
educational effect). The cost of the education program was only about $100 per patient. 2
tables, 1 figure, 10 references.
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TITLE: Public Cost and Access to Primary Care for Hyperglycemic Emergencies, Clark
County, Nevada. Wilson, B.; Sharma, A. Journal of Community Health. 20(3): 249-256. June
1995.

OBJECTIVE: To determine the cost and major causes of hospitalizations for emergency
admissions for diabetic hyperglycemiaat alarge public hospital in Clark County, Nevada; to
determine the effect of insurance coverage on the availability of primary care providers,
hospitalization costs, and precipitators of admissions in the study population.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Uninsured patients accounted for 49 percent of hyperglycemic admissions
during the study period. Hospital medications and/or charges were lower for uninsured
patients, who were more likely than insured patients to be hospitalized because they lacked
access to primary care.

RECOMMENDATION: Public funding or universal insurance coverage and more
comprehensive employer-funded insurance programs to provide primary care access for
diabetes mellitus management should be evaluated as cost-savings measures in areas with
large populations of people with diabetes.






























OBJECTIVE: To assess the effects of discontinuing a state program that provided free
insulin to people with diabetes for almost 20 years.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.
Methodology: Cost analysis.
Per spective: Societal.

CONCLUSION: Discontinuing the program did not affect recipients negatively, as measured
by physician or emergency room visits or hospitalizations.

RECOMMENDATION: None.

ABSTRACT: For amost 20 years, the Mississippi State Department of Health provided free
insulin to severa thousand people with diabetes; the program was discontinued in 1981. The
authors hypothesized that discontinuation would adversely affect the people involved. The
periods studied were the 18 months before (period 1) and the 18 months after (period 2)
discontinuation. Most of the 351 sample patients interviewed were black; the majority were
female. Mean age at interview was 58.6 years. Fifty-seven percent had Medicaid or Medicare
coverage; 43 percent were uninsured. Mean daily insulin dose, body weight, and blood
glucose value did not differ significantly between the study periods, although in period 2 there
was a trend among those aged 45 or over for a smaller percentage of patients to have fasting
serum glucose values higher than 300 mg/dL. About three-fifths of patients indicated they
were not doing without essentials to purchase insulin after program discontinuation. Patients
with Medicaid or Medicare coverage had significantly fewer hospitalizations in period 2. For
the overall sample, 17 patients were admitted for ketoacidosisin period 1; 7 during period 2.
Visits to physicians averaged 8.4 for period 1; 8.9 for period 2. Emergency room visits, which
were infrequent, did not differ significantly by period. Diabetes-related hospital admissions
decreased from 45.2 to 34.9 per 100 persons, but again the difference was not significant.
Using data from the Medicaid Commission and the Mississippi Health Care Commission, the
authors extrapolated the decreased hospital admissions to a savings of $85,618 for the sample
group as awhole. The small (statistically insignificant) increase in physician visits was
projected to cost $2,250. The authors concluded that discontinuing the free insulin program
did not have a measurabl e negative effect on the patients studied. The authors also found that
the 3,720 patients who had comprised the complete group of patients receiving free insulin
had fewer hospitalizations in period 2, a projected cost savings of $907,404 ($244 per
person). A dlight increase in physician visits produced a cost increase of $23,846 ($6.40 per
person). Overall savings were $883,558 ($237.13 per person). The program had cost the state
$550,000 annually. 6 tables, 3 figures, 1 reference.
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TITLE: An Outpatient-Focused Program for Childhood Diabetes: Design, Implementation,
and Effectiveness. Lee, P.D. Texas Medicine. 88(7): 64-68. July 1992.









CATEGORY:: Cost of diabetes (direct).

Type of Study: Patient management.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Conversion of alarge number of patients from glipizide to glyburide was
found to be feasible and resulted in substantial cost savings.

RECOMMENDATION: None.

ABSTRACT: Researchers studied the cost of converting 211 men with type 2 diabetes from
glipizide to glyburide; both are ora hypoglycemic agents. Patients had to be receiving stable
doses of glipizide and not require insulin at study entry. Programs were designed to educate
both prescribers and patients. Mean patient age was 66.0 = 8.24 years (range 42 to 82 years).
Mean daily glipizide dose a conversion was 18.7 + 12.32 mg (range 2.5 to 40 mg), and mean
duration of glipizide therapy was 8.8 = 2.07 months (range 4 to 13 months). After conversion,
patients were followed for up to 12 months. Mean daily glyburide dose was 8.3 = 5.68 mg
initialy and 9.9 + 6.52 mg at 7 months, mean change in daily dose thereafter was less than 1
mg. The ratio of mean daily dose of glyburide to glipizide was 1:2.3 initially and 1:1.9 at 7
months. Eight patients stopped glyburide and began using insulin; nine patients had insulin
added to the glyburide regimen. Daily dose was significantly lower with glyburide than with
glipizide in patients analyzed in all six subsets of glipizide dose. The average wholesale price
for a5-mg dose was $0.289 for glipizide and $0.446 for glyburide. The daily costs per patient
were $1.08 (glipizide) and $0.88 (glyburide), respectively, and the average annual costs of
treatment for al patients were $83,242.43 and $68,010.41, respectively, based on the average
wholesale price. Costs based on Veterans Administration discounts were $0.144 versus
$0.156 per 5-mg dose, $0.54 versus $0.31 per day per patient, and $41,477.20 versus
$23,788.39 per year for al patients, respectively. Conversion from glipizide to glyburide was
well tolerated and resulted in substantial cost savings. Potential savings were understated by
limiting the study group to the subset of patients who were stabilized on glipizide and had
sufficient follow-up data after conversion. 3 figures, 2 tables, 7 references.
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TITLE: Drug Consumption in Elderly Diabetics. Gram, J.; Damsgaard, E.M. Diabetes
Research and Clinical Practice. 7(4): 293-298. November 6, 1989.

OBJECTIVE: To compare drug consumption for patients with diabetes versus a control
group.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Patient management.



Methodology: Statistical analysis.
Per spective: Hedlth care system.

CONCLUSION: More than 80 percent of patients with diabetes used drugs daily, versus 55
percent of controls. Patients with diabetes used more doses of cardiovascular drugs than
controls.

RECOMMENDATION: Resources need to be alocated for preventing type 2 diabetes
instead of treating its complications.

ABSTRACT: Drug use was studied in 228 patients with diabetes who resided in Fredericia,
Denmark; 52 were treated with insulin, 101 with oral hypoglycemic agents, 66 with diet only,
and 9 were not treated. An age- and sex-matched control group was selected (n = 223); both
groups ranged in age from 60 to 74 years. Information on drug use was obtained through a
guestionnaire, an interview, and inspection of the drugs. Daily use of prescribed and
nonprescribed drugs (antidiabetics excluded) was significantly more common in patients with
diabetes (82 percent) than in controls (55.6 percent). The median number of different drugs
used by patients with diabetes who took drugs daily was 3.1; the corresponding number for
the control group was 2.4. When patients were analyzed by antidiabetic treatment (diet only,
insulin, no treatment, oral hypoglycemic agents), no significant differences were found in the
percentage who used drugs daily. However, as measured by defined daily dose (DDD), drug
use among those taking oral agents was about 20 percent below that of the insulin-treated
group and 30 percent under the diet-only group. (Defined daily dose considers the average
dose per day when the drug is used for its main indication.) Among daily users, patients with
diabetes used 70 percent more DDDs of drug than controls (antidiabetics excluded). The most
used drugs (other than antidiabetics) for both patients with diabetes and controls were from
the cardiovascular, central nervous system, and musculoskeletal groups. Patients with diabetes
in all treatment groups used significantly more DDDs of cardiovascular drugs than controls.
Patients treated with oral antidiabetics used significantly fewer DDDs of cardiovascular drugs
than the insulin and diet-only groups. The authors previously found in the same study
population that patients with diabetes use primary health care services 2 to 3 times as often as
controls, have a hospital bed-day occupancy rate 2 to 3 times greater than the general
population of the same age, and have an estimated cost of drug therapy more than 2.5 times
higher than do controls. 3 tables, 14 references.
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TITLE: The Economics of Pharmacotherapy for Diabetes Méllitus. Costa, B.; Arroyo, J.;
Sabate, A. PharmacoEconomics. 11(Supplement 2): 139-158. February 1997.

OBJECTIVE: To review the economics of drug therapy, including insulin treatment, for type
1 and type 2 diabetes.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.



Methodology: Review of studies.
Per spective: Hedlth care system.

CONCLUSION: Itisessential to consider individual and social costs of diabetes and to
search for reliable indicators of the effectiveness of care for the disease. Educationa programs
for patients and professionals are the most logical way of rationalizing the use of drugs.

RECOMMENDATION: Prescribers of drug therapy should follow experts
recommendations, even if they do not seem efficient in the short term, as the implications of
diabetes must be viewed in the long term.

ABSTRACT: Seventy to 75 percent of patients with type 2 diabetes take oral hypoglycemic
agents or antihyperglycemics, 20 to 25 percent take insulin (in some countries these ranges are
much different). Among the oral hypoglycemics, sulfonylureas are the most widely used
agents, the effectiveness of these drugs decreases progressively, usualy 5 to 10 years after
initiation. Antihyperglycemic agents cannot cause hypoglycemia. Insulin is essentid in type 1
diabetes and may be used in type 2. While expensive, its cost-benefit relationship intype 1 is
excellent. Most developed countries have two mechanized systems for delivering insulin:
injector pens and preloaded syringes. Self-monitoring devices and glucagon (for hypoglycemic
emergencies) are aso part of diabetes management. Optimal treatment of type 2 diabetes
probably requires diet, exercise, and education initially, with drugs secondary. In obese
patients with type 2, an initial trial with antihyperglycemic drugs has been recommended. The
authors review prescription trends and drug consumption; in Spain, drug consumption grew
72.6 percent from 1988 to 1994. A study (Rubin, et a. 1994) in the United States concluded
that in 1992 drugs and self-monitoring devices accounted for 9 percent of all diabetes mellitus
costs. Insulin is not easily available in poorer countries, but it is generally free there. In
underdevel oped countries, diabetes-related mortality rates are smilar to Western rates 75
years earlier. The authors point out that at present there is no effective drug treatment for
specific long-term complications of diabetes, such as retinopathy, neuropathy, and vascular
diseases. The authors also state that health education reduces costs of drug therapy. 3 tables,

4 figures, 124 references.
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TITLE: Hypoglycemic Drugs in the Treatment of Non Insulin Dependent Diabetes Méllitus
(NIDDM) in Klong Toey Slum (abstract). Sitthi-amorn, C.; Chiamwongpaet, S. Abstracts of
the International Society for Technology Assessment in Health Care. 1992:30.

OBJECTIVE: To compare localy produced oral hypoglycemic agents with more expensive
imported agents in terms of their efficacy in treating patients with type 2 diabetes living in a
dum areain Thailand.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Prospective.
Methodology: Cost analysis.
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TITLE: Use of Health Maintenance Organization Data Bases to Study Pharmacy Resource
Usage in Diabetes Méellitus. Glauber, H.S.; Brown, J.B. Diabetes Care. 15(7): 870-876. July
1992.

OBJECTIVE: To analyze pharmaceutical drug use by patients with diabetes enrolled in a
health maintenance organization (HMO) and estimate its cost.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Patients with diabetes received significantly more medication at a greater
total cost than patients without diabetes. Computerized pharmacy databases are useful for
studying the epidemiology, patterns of care, and costs of chronic disease.

RECOMMENDATION: None.

ABSTRACT: The authors analyzed data in the Kaiser Permanente Northwest pharmacy
database on medication usage by 871 patients with diabetes who were members of the Kaiser
plan for the entire year. Patients with diabetes were identified from hospital discharge records,
registration in diabetes education programs, referral to specialists in diabetes or diabetes eye
care, and prescriptions for products used exclusively by patients with diabetes. Specificity of
patient identification was greater than 99 percent; sensitivity was 85 to 90 percent; prevalence
of diabetes was 25.4 per 1,000 members. 1,002 patients were randomly selected from the
identified group; atotal of 131 with no drug insurance were excluded. A control group
without diabetes was matched for age, sex, and pharmacy insurance status. Mean number of
outpatient visits for patients with and without diabetes was 11.3 and 6.5 and the
hospitalization rate was 366 and 105 admissions per year, respectively. Costs were based on
1988 standard values, retail nonmember price, dispensing cost, and overhead. Statistically, a
higher percentage of patients with diabetes received cardiovascular, antibiotic, nonsteroidal
anti-inflammatory, dermatologic, gastrointestinal, narcotic, vitamin, respiratory, psychoactive,
and hypolipidemic medications. Patients with diabetes also received more than twice the
number of prescriptions (31.5 vs. 14.4/yr, p < 0.001). Annua pharmacy expenses per patient
per year were statistically greater for patients with diabetes: $627.93 versus $259.28, p
<.001. Pharmacy costs accounted for approximately 17 percent of the annual direct cost of
care for patients with diabetes. 6 tables, 18 references.
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TITLE: The Chargesfor ESRD Treatment of Diabetics. Smith, D.G.; Harlan, L.C,;
Hawthorne, V.M. Journal of Clinical Epidemiology. 42(2): 111-118. 1989.

OBJECTIVE: To compare hospital charges for treatment of end-stage rena disease (ESRD)
in patients with diabetes and those without diabetes.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Treatment charges for ESRD were higher for patients with diabetes than
for other patients. The majority of the difference was attributable to higher inpatient hospital
charges.

RECOMMENDATION: None.

ABSTRACT: The authors report on charges for treatment of ESRD. Data were from
patients with diabetes (n = 243) and without diabetes (n = 903) treated in Michigan in 1982 to
1984, with onset of ESRD from 1981 to 1983. Charges were derived solely from Medicare
reimbursement amounts and patient copayments and deductibles. Because Medicare alowable
charges do not reflect increased intensity of treatment due to diabetes, use of such charges
may lead to an underestimate of the additional costs of treating ESRD in patients with
diabetes. The authors adjusted for ESRD treatment modality and differences in patient
characteristics. Charges for 12 months (1983) were estimated assuming that average age, sex,
race, time since onset of ESRD, and proportion dying were the same for patients with and
without diabetes. Overal, patients with diabetes had estimated annual charges of $29,671,
significantly higher (by $4,695, p < 0.01) than estimated charges for patients without diabetes.
Most (84.3 percent) of the total difference in estimated charges was explained by differences
in inpatient hospital charges, the remainder by differences in charges for physician services and
medical supplies (14.5 percent) and outpatient services (1.2 percent). Estimated charges were
similar for the various dialysis modalities for patients with diabetes. However, in the year that
a cadaver transplant took place, estimated charges for patients with diabetes were significantly
higher than for those without diabetes ($61,493 versus $42,074). 4 tables, 19 references.
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TITLE: Diabetes and Long-Term Care. Mayfield, J.; Deb, P.; Potter, D. In: Diabetesin
America. 2nd edition. National Diabetes Data Group, ed. National Institute of Diabetes and
Digestive and Kidney Diseases. NIH Publication No. 95-1468. 1995: 571-590.

OBJECTIVE: To present information about nursing home residents with diabetes and
compare these persons with residents not known to have diabetes.





















CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.
M ethodology: Prevalence-based costs.
Per spective: Hedlth care system.

CONCLUSION: Private insurance coverage for persons with diabetes was similar to that for
the remainder of the population. However, persons with diabetes used medical care services
more frequently and, as aresult, had higher average medical expenses.

RECOMMENDATION: None.

ABSTRACT: The author reports data from the 1977 National Medical Care Expenditure
Survey on the health insurance coverage, health services usage, and health care expenditures
related to diabetes. Approximately 4.5 million Americans had diabetesin 1977. Among
persons with diabetes under 65 years old (2.525 million people), approximately 12 percent had
no health insurance and 70 percent had private insurance. Uninsured persons tended to be
black or Hispanic, and to be poorer and younger, in better health, living in the South and
West, and residing outside large cities. Persons covered only by Medicaid tended to be female,
black or Hispanic, and in poor health. Almost all persons aged 65 and over were covered by
Medicare; 67 percent carried supplemental private insurance; 15 percent also had Medicaid.
Persons with diabetes visited doctors more often, were hospitalized more often, had longer
hospitalizations, accessed nonphysician services more, and purchased medical equipment and
supplies more than other people. Per capita expenses (for those with any expense) for persons
with and without diabetes were $1,514 and $548, respectively; over two-thirds of expenses
for the former were related to hospital care. Reimbursement was approximately 22 percent
out of pocket, 24 percent through private insurance, 32 percent through Medicare, 12 percent
through Medicaid, and 10 percent through other sources. Private insurance coverage was
comparable in persons with and without diabetes; more persons with diabetes lacked coverage
of physician office visits and mgjor medical expenses. Trendsin public and private third party
coverage of medical costs will have a large impact on persons with diabetes. 7 tables, 10
references.
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TITLE: Must Diabetes Be a Fatal Disease in Africa? Study of Costs of Treatment. Chale, S,;
Swal, A.; Mujinja, P.; McLarty, D. British Medical Journal. 304(6836): 1215-1218. May 9,
1992.

OBJECTIVE: To estimate the cost of diagnosing and treating patients with diabetes in the
African country of Tanzania

CATEGORY:: Cost of diabetes (direct).



Type of Study: Prospective.
Methodology: Cost analysis.
Per spective: Societal.

CONCLUSION: Of total 1-year outpatient costs, about 32 percent was for insulin, 31
percent to treat complications, and 24 percent to purchase oral hypoglycemic drugs.
Estimated costs (U.S. dollars) for inpatients and outpatients combined were about $4 million.

RECOMMENDATION: Because per capita annua income in Tanzania ranges from $160 to
$200 and an insulin dependent patient requires $156 per year to purchase insulin, patients
must continue to be exempted from paying for these items.

ABSTRACT: Tanzania, avery poor country with health expendituresin 1989 (U.S. dollars)
of $2 per person, has one of the lowest rates of diabetes in the world. To estimate costs at the
national level, the authors studied two groups of patients seen at Tanzania's largest hospital.
Group 1 consisted of 262 consecutive new patients seen at the hospital's diabetic clinic and in
the inpatient wards from September 1989 to August 1990. Group 2 included 202 patients first
seen in June 1981 to May 1982. Patients in both groups were monitored until October 1990.
Costs of insulin, syringes, and other items not purchased by the patient were calculated from
1989 to 1990 prices charged by central medical stores of the government and by estimates
from the hospital's budget. Market prices were used for supplies patients had to buy; prices
charged by private hospitals were used for treatment and investigations at those institutions.
For physician time, the authors assumed 7 minutes per outpatient visit and 10 minutes each
day for inpatients; for nurse time, 10 minutes for an outpatient visit and 90 minutes daily for
inpatients. Average salary for a physician was assumed to be 30 cents (U.S.) for aworking
hour; for anurse, 4 cents. A prevalence of 0.2 percent was assumed for patients aged 15 years
or over with diabetes requiring insulin or oral hypoglycemic drugs. For patient groups 1 and 2
combined, annual outpatient costs were $229 for those requiring insulin and $69 for those not
requiring insulin. Thirty-two percent of total outpatient costs were for purchasing insulin, 31
percent for treatment of complications, and 24 percent for purchase of oral hypoglycemic
drugs. Direct diabetes costs of nearly $4 million represented almost 8 percent of the Tanzania
government's health budget. 1 table, 16 references.
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TITLE: Prospective Reimbursement and Diabetes Méllitus: Impact upon Glycemic Control
and Utilization of Health Services. Weinberger, M.; Ault, K.A.; Vinicor, F. Medical Care. 26
(1): 77-83. January 1988.

OBJECTIVE: To compare costs of patient care prior to and after implementation of
reimbursement based on diagnosis-related groups (DRGS) in patients with type 2 diabetes.

CATEGORY:: Cost of diabetes (direct).

Type of Study: Economic assessment.



Methodology: Cost andysis.
Per spective: Hedlth care system.

CONCLUSION: Short-term cost-cutting goals have probably been met with reimbursement
based on DRGs, but the long-term consequences (e.g., poorer glycemic control) may offset
potential cost savings.

RECOMMENDATION: Larger studies that include other diagnostic groups are needed to
assess inpatient and outpatient care at other sites.

ABSTRACT: The authorsinvestigated the effect of changing Medicare reimbursement to a
method based on DRGs by comparing outcomes for patients with type 2 diabetes who were
hospitalized for regulation of glycemia before (n = 53) and after (n = 31) implementation of
DRGs. Patients and their health care use were identified from medical records at Wishard
Memorial Hospital, a county hospital in Indianapolis, for all admissionsin 1981 (pre-DRG)
and for 1 year beginning in July 1983 (post-DRG). Primary care was delivered to the patients
in agenera medicine clinic staffed by Indiana University School of Medicine. Age, sex, and
plasma glucose levels at admission for initia glycemic control were similar in the two groups;
significantly more pre-DRG patients were black. Post-DRG patients had significantly fewer of
severa tests: plasma and urine glucose, serum calcium, serum phosphate, SMA-12, routine
urinalysis, urine culture, and serum uric acid. Post-DRG patients were relatively less likely to
have an education session with aregistered nurse (O versus 21 percent) and a dietitian (71
versus 96 percent); they had significantly fewer rehabilitation medicine consultations (0 versus
25 percent) as well. Hospital stay was significantly shorter in the post-DRG group (5.6 + 4.7
daysversus 8.3 = 2.7 days, p < 0.001). Plasma glucose concentrations at discharge were
similar in the two groups. Among patients for whom information was available for the year
following initial hospitalization, both blacks and whites in the post-DRG group had
significantly more visits to the general medicine clinic than their pre-DRG counterparts.
Random plasma glucose concentrations were significantly higher in post-DRG patients. 3
tables, 17 references.
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TITLE: A RCT of Community Clinic Versus Hospital Outpatient Care in the Treatment of
Non Insulin Dependent Diabetes Mellitus (NIDDM): Abstract. Sitthi-amorn, C.;
Chaimwongpaet, S. Abstracts of International Society of Technology Assessment in Health
Care. 1992:7-8.

OBJECTIVE: To determine whether structured community clinic care was as good as
routine hospital outpatient treatment in controlling uncomplicated type 2 diabetes.

CATEGORY: Cost of diabetes (direct).
Type of Study: Prospective.

Methodology: Cost andysis.
Per spective: Health care system.
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TITLE: The Cost of Diabetes. Gerard, K.; Donaldson, C.; Maynard, A.K. Diabetic
Medicine. 6(2): 164-170. March 1989.

OBJECTIVE: To estimate the cost of diabetesin England and Walesin 1984, and to outline
problems in ascertaining the true costs of diabetes.

CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Cost-of-illness.
Per spective: Societal.

CONCLUSION: Thetotal indirect and direct costs of diabetes in England and Wales ranged
from £ 259.5 million to £ 602.5 million, depending on the rate of absenteeism from work.

RECOMMENDATION: The epidemiological base on which the cost of diabetes estimate
was based must be improved by using prospective studies with long follow-up periods.

ABSTRACT: The authors estimated both direct and indirect costs of diabetes; direct costs
were associated with preventing, detecting, and treating diabetes; indirect costs to lost
productivity due to absenteeism, early retirement, and premature mortality. The cost of
welfare effects attributable to deterioration in quality of life was not included. Total direct
costs were estimated at £ 238.9 million, including £ 74.0 million and £ 86.0 million for
inpatient treatment of diabetes as a primary and secondary diagnosis, respectively; £ 22.8
million for outpatient care; and £ 56.1 million for family practitioner services. Lost earnings
were estimated at £ 20.6 million. Losses due to absenteeism varied based on the assumed rate
of absenteeism relative to the normal population, ranging from £ 0.0 (absenteeism equal to
that of the normal population) to £ 343.0 million (absenteeism equivalent to three times that of
the normal population). Total costs associated with diabetes ranged from £ 259.5 millionto £
602.5 million. The authors state that existing data are deficient in quality (in particular, no
distinction is drawn between patients treated by insulin and those not so treated). More
detailed epidemiological data are needed to accurately assess the economic burden of diabetes.
To set priorities, economic evaluation (e.g., cost-effectiveness, cost-benefit analysis) rather
than cost-of-illness studies, such as this one, is needed. 5 tables, 22 references.
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TITLE: Cost of Diabetesin France. Triomphe, A.; Flori, Y.A.; Costagliola, D.; Eschwege, E.
Health Policy. 9(1): 39-48. February 1988.

OBJECTIVE: To determine direct costs for patients with type 1 and type 2 diabetes residing
in Paris.



CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Thedirect cost for type 1 patients was 19 percent greater than the average
direct cost of medical care for France's general population, while the direct cost of the type 2
group was somewhat below the national average.

RECOMMENDATION: None.

ABSTRACT: Of 109 patients studied, 27 had type 1 diabetes and 82 had type 2 diabetes.
The type 1 group was 56 percent female and had an average age of 48 years; the type 2 group
was 62 percent male and had an average age of 59 years. Mean duration of disease was 10
years for both groups. Costs (for hospitalization, laboratory studies, drugs, visits or
consultations, sick leave, and other) for the type 1 group averaged 12,178 French francs
(FFr); for the type 2 group, 6,908 FFr. Not including sick leave, mean costs were 7,711 FFr
for the type 1 group and 5,892 FFr for the type 2 group, versus mean medical care costs of
6,462 FFr for the general French population. Two areas accounted for most of the non-sick
leave costs: drugs (44.7 percent in the type 1 group and 34.3 percent in the type 2 group) and
hospitalization (33.9 percent in the type 1 group and 40.1 percent in the type 2 group). In the
genera French population, drugs accounted for 17.9 percent of costs. The frequency of
hospitalization was similar for the type 1 group and the general population. Compared with
findings from a 1978 study, hospitalization was higher and visits or consultations lower. 5
tables, 13 references.
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TITLE: Costs of Diabetesin Texas, 1992. Warner, D.C.; McCandless, R.R.; De Nino, L.A.;
Cornell, JE.; Pugh, JA.; Marsh, G.M. Diabetes Care. 19(12): 1416-1419. December 1996.

OBJECTIVE: To estimate the direct and indirect costs of diabetesin Texas for 1992.
CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.

Methodology: Cost andysis.

Per spective: Societal.
CONCLUSION: Costs were conservatively estimated at $4.0 billion.

RECOMMENDATION: The databases consulted for this research study could assist state
and local planning efforts in diabetes.












Type of Study: Epidemiologica cohort model.
Methodology: Cost-of-illness.
Per spective: Societal.

CONCLUSION: The estimated direct medical costs related to type 1 diabetes were £ 95.6
million; indirect costs (lost earnings) were estimated at £ 113 million.

RECOMMENDATION: Cost-of-illness studies such as this one should provide a framework
for cost-effectiveness analyses to determine appropriate levels of expenditures for diabetes
treatment programs.

ABSTRACT: The authors performed a cost-of-ilIness study of type 1 diabetesin England
and Walesin 1992 using an incidence-based approach. The total number of persons with type
1 diabetesin 1992 was estimated at 93,581. Using available information on mortality risk,
2,014 deaths were estimated per year from type 1 diabetes for thisimaginary cohort, resulting
in an annua loss of 50,993 life-years and 23,691 potential working years. Estimated direct
costs were £ 95.6 million; per sensitivity analysis, the range was £ 77 million to £ 113 million,
depending on disease incidence. About half ( £ 47.3 million) of these costs were those directly
attributable to diabetes. Almost half of those costs were associated with routine insulin
maintenance, including glucose monitoring and routine outpatient care. The second most
important direct expenditure category was renal complications, which accounted for £ 30.2
million. Most of these expenses ( £ 26.5 million) were for renal replacement therapy. Vascular
complications accounted for nearly 5 percent of direct costs; ophthalmic and neurological
complications each accounted for about 1 percent. Costs of social security payments
attributable to type 1 diabetes were estimated at £ 11 million annually. Potentia earnings
losses (discounted at 6 percent per year) due to premature mortality were estimated at £ 113
million annually. 6 tables, 33 references.
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TITLE: The Cost of Obesity: The US Perspective. Wolf, A.M.; Colditz, G.A.
PharmacoEconomics. 5 (Supplement 1): 34-37. 1994.

OBJECTIVE: To estimate the economic impact of obesity in the United States by examining
the economic costs attributable to obesity for major chronic disorders, including type 2
diabetes.
CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.

Methodology: Cost of illness.

Per spective: Societal.

CONCLUSION: The estimated direct cost of obesity-associated disease in 1990 was $45.8



billion; the indirect cost was estimated to be $23.0 billion. The cost of type 2 diabetes
attributable to obesity was 12.7 billion dollars ($8.835 billion for direct costs and $3.890
billion for indirect costs associated with lost productivity resulting from excess mortality).

RECOMMENDATION: Programs aimed at preventing weight gain in children and adults
may help contain rapidly rising health care costs.

ABSTRACT: The authors estimated the economic impact of obesity (body massindex > 27.8
kg/m2 for men or 27.3 kg/m2 for women) in 1990 U.S. dollars. Direct costs were derived
from estimates for five mgor chronic disorders (type 2 diabetes, gallbladder disease,
cardiovascular disease, cancer, and muscul oskeletal disease) for which obesity increases risk.
The authors estimated the percentage of costs attributable to obesity for these disorders to be
57, 30, 19, 2.3, and 10, respectively. For diabetes, direct costs included routine care, cost of
complications, and costs from an increased prevalence of other conditions (e.g., peripheral
vascular disease, cerebrovascular disease). The authors used a published estimate of the 1980
U.S. hedlth care expenditure for type 2 diabetes as the basis for making the cost estimate for
this disorder. They estimated that, for 1990, direct costs for type 2 diabetes that were
attributable to obesity were $8.8 billion. Indirect costs in this study were divided by causes:
(@) lost productivity as aresult of obesity-related illness and (b) excess mortality. The authors
estimated that 52.59 million work days were lost in 1988 because of obesity-related disease;
they estimated the cost of this lost productivity to be $4.06 billion. They did not, however,
allocate this cost to the five diseases studied. Costs of lost productivity from excess mortality
for the five diseases were estimated at $18.94 billion, including $3.89 billion for type 2
diabetes.
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TITLE: Costs of Insulin-Dependent Diabetes Méllitus. Smell, T.T.; Sintonen, H.; Hahl, J;
Simell, O.G. PharmacoEconomics. 9(1): 24-38. January 1996.

OBJECTIVE: To review the costs to the individua and society of initial treatment, follow-
up, and late treatment for type 1 diabetes; to assess the potential for decreasing these costs.

CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Review of studies.
Per spective: Societa

CONCLUSION: The costs of type 1 diabetes peak at the diagnosis of the disease and again
with the development of complications. Intensive patient education, shortened hospitalizations
for initial treatment, and maintenance of good metabolic control and mental health are the
primary means of containing or reducing costs associated with type 1 diabetes until primary
prevention is available.

RECOMMENDATION: None.
























OBJECTIVE: To update previous estimates of the incidence and prevalence of diabetesin
the United States; to measure health care use for diabetes in 1987 and associated direct costs,
and to estimate for that year morbidity and mortality resulting from diabetes and their
associated indirect costs.

CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Cost of illness.
Per spective: Societal.

CONCLUSION: Diabetes represents a significant economic burden in the United States,
with total economic costs estimated at $20.4 billion for 1987.

RECOMMENDATION: Asmost of the costs of diabetes are due to its chronic
complications, programs designed to increase the early diagnosis and treatment of this
disorder and enhance accessibility to care should be expanded with agoal of preventing
complications.

ABSTRACT: The authors used the human capital approach of D.P. Rice et a. (1985) to
estimate costs associated with diabetes. Data sources for the study included severa
government surveys. the National Health Interview Survey, National Hospital Discharge
Survey, National Nursing Home Survey, and Nationa Ambulatory Medical Care Survey.
Prices were specified in 1987 dollars. There were an estimated 6.51 million patients with
diabetes in the United States in 1987, and 564,868 cases of diabetes were newly diagnosed
during the year. Total costs of diabetesin 1987 were estimated at $20.4 billion. Direct costs,
which accounted for 47.1 percent of the total, were composed of $7.9 hillion in hospitalization
and nursing home expenses and $1.7 billion for outpatient care. Indirect costs, 52.9 percent of
the total, were composed of $142 million attributable to short-term morbidity, $3.14 billion
attributable to long-term disability, and $7.5 billion associated with premature mortality. 2
exhibits, 12 tables, 33 references, 1 appendix.
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TITLE: Direct and Indirect Costs of Diabetes in the United Statesin 1992. Medical
Technology and Practice Patterns Institute, Washington, DC. American Diabetes Association,
Alexandria, VA. 27 pp. 1993.

OBJECTIVE: To report prevalence and incidence estimates for diabetes; to estimate health
care use and expenditures for treating diabetes; and to estimate morbidity and mortality costs
aswell as associated indirect costs for diabetes.

CATEGORY:: Cost of diabetes (direct and indirect).



Type of Study: Economic assessment.
Methodology: Cost of illness.
Per spective: Societal.

CONCLUSION: Thetotal economic cost of diabetes in the United States in 1992 was
estimated to be $91.8 billion.

RECOMMENDATION: The economic burden of diabetes may be reduced by programs
aimed at increasing the use of preventive and diagnostic services, improving patient education,
and increasing access to maintenance therapies and screening for complications.

ABSTRACT: The authors used a prevalence-based and human capital approach to estimate
costs associated with diabetes. Data sources used to determine the prevalence of diabetes and
the use of health services included the Centers for Disease Control, the National Hospital
Discharge Survey, the National Nursing Home Survey, the Nationa Ambulatory Care Survey,
and the National Medical Expenditure Survey. Costs were expressed in 1992 dollars. In that
year, an estimated 7.2 million persons had diagnosed diabetes. Total costs (direct plus
indirect) for diabetesin 1992 were estimated at $91.8 billion. Direct costs accounted for 49.2
percent ($45.2 hillion), with hospital, nursing home, and outpatient costs estimated at $37.2,
$1.8, and $6.2 hillion, respectively. (Outpatient costs included $2.9 billion in hospital
outpatient visits, $1.2 billion in prescription drugs, $1.0 billion in physician visits, and $0.5
billion for medical equipment.) Indirect costs, which comprised 50.8 percent ($46.6 billion) of
total costs, included $8.5 hillion for short-term morbidity, $11.2 billion for long-term
morbidity, and $27.0 billion for premature mortality. Persons aged 45 to 64 years accounted
for 62.3 percent of total mortality costs (the value of productivity foregone because of
diabetes). The authors note that although 40.5 percent of al expenditures for diabetes were
attributed to inpatient hospital care, only 0.03 percent of expenditures went toward
diet/nutrition counseling and only 1.0 percent to diagnostic testing. They describe several
ways in which the direct medical costs were likely to be underestimated in the report. 17
tables, 40 references, 1 appendix.
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TITLE: Economic Consequences of Diabetes Méllitusin the U.S. in 1997. Alexandria, VA:
American Diabetes Association, 1998.

OBJECTIVE: To estimate both direct medical and indirect costs attributable to diabetes and
to calculate total and per capita expenditures for people with and without diabetes.

CATEGORY:: Cost of diabetes (direct and indirect).
Type of Study: Economic assessment.

Methodology: Cost of illness.
Per spective: Societal.



CONCLUSION: Estimated direct medical and in-direct costs were $44 billion and $54
billion, respectively.

RECOMMENDATION: None.

ABSTRACT: The authors used prevalence-based cost-of-illness methods and data from
national health care expenditure surveys to determine costs attributable to diabetes. Direct
medical costs were calculated as both the medical expenditures attributable to diabetes (i.e.,
cost from excess prevalence of both diabetes-related chronic complications [e.g., neurological
disease, renal disease] and general medical conditions [e.g., liver disease, respiratory failure,
malignant neoplasms| and total cost of al services for people with diabetes). Indirect costs
were those related to foregone earnings because of disability and diabetes-attributable
mortality. The 1987 National Medical Expenditure Survey was used to estimate mean
expenditures for encounters where the primary diagnosis was diabetes; this survey was also
used to estimate diabetes prevalence as well as chronic complications and general medical
conditions. For 1997, 2.3 million hospital discharges were attributed to diabetes (287.2 per
1,000 people with diabetes). Of an estimated $44.1 billion in direct medical expenditures
attributable to diabetes in that year, $27.5 billion was for inpatient care, $10.9 billion for
outpatient services and home health care, $5.5 billion for nursing home care, and $0.2 billion
for hospice care. Of the total direct expenditures, treating diabetes and its acute metabolic
complications accounted for 17.4 percent; chronic complications, 26.8 percent. Of an
estimated $54.1 hillion in attributable indirect costs, premature mortality accounted for $17.0
billion and disability, $37.1 billion. Total medical expenditures for people with diabetes were
estimated at $77.7 billion ($10,071 per capita), versus $540.6 billion ($2,669 per capita) for
people without diabetes. 44 references.
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TITLE: Economic Cost of Diabetes Médllitus. Minnesota, 1988. Minnesota Department of
Health. Centers for Disease Control. Morbidity and Mortality Weekly Report (MMWR). 40
(14): 229-231. April 12, 1991.

OBJECTIVE: To describe the economic impact of diabetes mellitus on the state of
Minnesota for the year 1988.

CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Cost of illness.
Per spective: Societal.

CONCLUSION: During 1988 in Minnesota, direct and indirect costs for diabetes mellitus
approximated $189 million and $112 million, respectively. Chronic complications of diabetes
mellitus accounted for more than half of the hospital days and cost more than $75 million.
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TITLE: Economic Evaluations of Type Il Diabetes. Leese, B. PharmacoEconomics. 8
(Supplement 1): 23-27. 1995.

OBJECTIVE: To discuss the cost-of-illness methodology as an approach to studying the
costs of diabetes.

CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Review of studies.
Per spective: Societal.

CONCLUSION: Existing studies highlight the difficulties involved in comparing diabetes
costs between countries with different health care systems and the importance of defining the
study population and the sources of costs. Relatively few studies make suggestions about how
their cost estimates might be used.

RECOMMENDATION: None.

ABSTRACT: Most economic analyses of diabetes mellitus have been descriptive and used a
cost-of-illness methodology. Evaluative studies, in contrast, use cost-effectiveness, cost-
benefit, or cost-utility methodologies. Cost-of-illness studies bring together three kinds of
costs — direct, indirect, and intangible — to measure the economic burden on society of a
disease. These studies are usually based on disease prevalence, less often on itsincidence.
Incidence-based studies, which show where cost savings could be obtained from changesin
treatment, are preferable but harder to perform. Direct costs are the easiest of the three kinds
of coststo collect, but relevant costs may be excluded, or these costs may be incorrectly
estimated or valued inappropriately. Indirect costs, which are the subject of considerable
debate, measure the cost to society of illness, disability, and premature mortality. Intangible
costs, which are more subjective, have rarely been considered in cost-of-illness studies
because of difficulties in assigning costs to factors such as stress, pain, and anxiety. The
valuation of life necessary to derive indirect costs is the main area of debate about the cost-of -
illness methodology. One way of valuing life isto consider market earnings; here the human
capital method is the most widely used approach. However, this method is biased (e.g.,
toward the unemployed). Willingness to pay is another approach, but it has found little
acceptance. The friction method is a third approach, in which only production losses during
the period required to replace the sick worker are costed. The most serious criticism of cost-
of-illness studies is that they do not indicate where resources should be devoted to a particular
disease. The author reviews various studies of the direct costs of type 2 diabetes and notes
that most studies of the costs of diabetes have not distinguished between type 1 and type 2. 37
references.
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TITLE: Economic Impact of Diabetes. Entmacher, P.S.; Sinnock, P.; Bostic, E.; Harris, M.I.
In: Diabetes in America: National Diabetes Data Group. Chapter 32. U.S. Department of
Health and Human Services, 1984.

OBJECTIVE: To review estimates of the direct and indirect costs of diabetesin the United
States.

CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Cost-of-illness.
Per spective: Societal.

CONCLUSION: Diabetes represents a significant economic burden in the United States,
with the estimated total cost of diabetesin 1984 equaling $13.75 billion.

RECOMMENDATION: None.

ABSTRACT: The authors discuss the direct and indirect costs of diabetes in the United
States. Using the human capital approach of Rice (1966) and data derived from surveys of the
National Center for Health Statistics, they estimate that the cost of diabetes rose from $2.6
billion in 1969 to $13.75 hillion in 1984. They state that this increase was largely due to
inflation and the increasing number of persons with diabetes. In 1984, estimated direct costs
for medical and health care services were $7.4 hillion; estimated indirect costs attributable to
disability were $4.4 billion and $1.9 billion to premature death. An estimated $3.5 billion in
direct costs were attributable to care in short-stay hospitals. The increase in total expenditures
for diabetes from 1969 to 1984 was proportionate to the rise in overall health care
expenditures during that time. The proportion of the total cost of diabetes attributable to
direct medical care expenditures rose during the time period from 38 percent to 54 percent;
the prevalence of diagnosed diabetes rose from 3.2 million in 1969 to 5.5 million in 1980 (no
figures were given for 1984). In a 1977 national survey, 99 percent of persons with diabetes
had adirect medical care expense versus 87 percent for those without diabetes. Per capita
expenses for persons with diabetes who had an expense were 2.7 times higher than those for
persons without diabetes. 8 tables, 2 appendices, 10 references.
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TITLE: Economic Impact of Diabetes. Javitt, J.C.; Chiang, Y-P. In: Diabetesin America:
National Diabetes Data Group, 2nd Edition. Chapter 30, 11 pages. 1995.

OBJECTIVE: To review studies of the economic costs of diabetes and examine
methodological differences between published analyses.



CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Cost of illness.
Per spective: Societal.

CONCLUSION: The economic costs of diabetes are substantial, with estimates of total costs
as high as $92 hillion per year. However, comparisons between the estimates of this study and
others are made difficult by severa methodological issues.

RECOMMENDATION: As hedlth care expenses escalate, the cost of treating diabetes
should be considered from the perspective of transfer payments and tax |osses.

ABSTRACT: The authors review recent published estimates of the economic cost of diabetes
in the United States, update and synthesize them, and discuss methodological differences
between these studies. Most studies of the economic costs of diabetes conducted in the 1980s
used the human capital approach to valuing human life and relied on prevalence-based annua
cost estimates. Methodological issues discussed by the authors include the attribution of cost
to underlying conditions, valuing human life and health, and estimating volume of medical
services; variation in these methodol ogies makes comparisons between studies difficult. In
four 1980 studies, estimates (in 1990 dollars) of the total direct cost of diabetes ranged from
$9.3 to $13.8 hillion; indirect cost estimates ranged from $7.9 to $15.8 billion. Hospitalization
accounted for most of the direct costsin al four studies. The American Diabetes Association
published a study for the year 1992 in which it estimated direct medical costs of diabetes and
its complications at $45.2 billion and indirect costs due to disability and premature death at
$46.6 billion, for atotal economic cost of $91.8 billion. This total, more than three times as
great as the highest of the four earlier studies described, in part reflects increases in medical
care costs above the inflation index used as well as more intensive and expensive technology.
Important differences in the methodology of the 1992 analysis were the inclusion of cost
components (e.g., home health visits, glucose monitors) not included in other studies, more
comprehensive ascertainment of services due to systemic comorbid conditions attributed to
diabetes, and morbidity databases that better capture contributing causes of death. The study
attributed 344,914 deaths to diabetes in 1992 (80,339 were attributed to the disease in an
analysis for 1987). Studies indicate that patients with diabetes use a much higher proportion of
medical services and incur much higher expenses than do persons without diabetes 5 tables, 22
references.
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TITLE: Economic Impact of Type Il Diabetes Mellitus. Krosnick, A. Primary Care: Clinics
in Office Practice. 15(2): 423-432. June 1988.

OBJECTIVE: To document the direct and indirect costs associated with type 2 diabetesin
the United States.



CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Review of studies.
Per spective: Societal.

CONCLUSION: For 1988, total costs associated with type 2 diabetes were estimated at $20
billion: $10.5 billion for direct costs due to diagnosis and treatment and $9.5 hillion for
indirect costs associated with disability and mortality.

RECOMMENDATION: A concerted national effort is needed to address the morbidity,
mortality, and economic burden of type 2 diabetes.

ABSTRACT: The author reviews recent studies of the direct and indirect costs associated
with type 2 diabetes in the United States. Type 2 diabetes represents 85 to 90 percent of all
diabetes cases; an estimated 50 percent of persons with type 2 diabetes are undiagnosed
and/or untreated. In addition, the prevalence of diagnosed type 2 diabetesisrising steadily. In
1983, diabetes accounted for 7.2 percent of all hospitalizations nationally, up from 4.6 percent
in 1971. In 1980, patients with diabetes made approximately 13 million to 16 million physician
visits and 3 million additional contacts in clinics or emergency rooms or by telephone. Patients
with diabetes currently average approximately $1,200 in pharmacy purchases annualy, which
is 3 to 8 times higher per year than persons without diabetes. Nursing home care for patients
with diabetes is estimated to cost between $5 and $6 billion annually; the estimated total cost
for hospital carein 1980 was $2.2 to $6.5 billion. Diabetes is the leading cause of blindness
for persons aged 20 to 74; the annual cost of blindness due to diabetesis estimated at $75
million for lost income and welfare benefits. 1 table, 16 references.
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TITLE: Financing the Care of Diabetes Mdllitus in the U.S.: Background, Problems, and
Challenges. Bran-some, E.D. Diabetes Care. 15(Supplement 1): 1-5. March 1992.

OBJECTIVE: To review the concerns of the diabetes community that led to the Second
National Conference on Financing the Care of Diabetes Mellitus in the 1990s and to review
topics included in that conference.

CATEGORY: Cost of diabetes (direct and indirect).
Type of Study: Commentary.
M ethodology: None.
Per spective: Health care system.

CONCLUSION: Papers presented at the conference focused on the demographics of
diabetes in the United States, standards of care, economic issues, and related topics.












TITLE: The SocioEconomic Cost of Diabetic Complications in France. Triomphe, A.
Diabetic Medicine. 8 Symposium: S30-S32. 1991.

OBJECTIVE: To measure the direct cost of diabetes.
CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Cost analysis.
Per spective: Hedlth care system.

CONCLUSION: Average per-patient medical costs (in French francs [FFr]) in 1984 were
12,178 for type 1 diabetes and 6,908 for type 2 diabetes.

RECOMMENDATION: None.

ABSTRACT: An evauation of the direct costs of diabetes was conducted in 1984. One
hundred and nine sample patients with diabetes who resided in Paris were assessed; direct
costs (e.g., home visits, laboratory tests, drugs, hospitalization, paramedical services) were
analyzed. The average value (in FFr) of the total medical services used was 12,178 for
patients with type 1 diabetes, 6,908 for patients with type 2 diabetes. Omitting sick leave, the
figureswere 7,711 for type 1 and 5,892 for type 2 diabetes, the average cost for a sample of
the general French population was 6,462. The higher figure for type 1 (versus type 2 diabetes)
patients was principally due to higher drug costs among type 1 patients. Hospitalization
accounted for 34 percent of medical costs incurred by type 1 patients, 40 percent by type 2
diabetes patients, and 51 percent by patients in the national sample. The costs of diabetic
complications were not assessed in this study because they were not well documented.
Reports from the United States and Sweden indicate that hospitalization accounted for a
relatively higher percentage of medica costs for patients with diabetes in those countries than
in this study. 4 tables, 10 references.
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TITLE: Structure and Costs of Health Care of Diabetic Patients in Finland. Kangas, T.; Aro,
S.; Koivisto, V.A.; Salinto, M.; Laakso, M.; Reunanen, A. Diabetes Care. 19(5): 494-497.
May 1996.

OBJECTIVE: To examine the structure and direct costs of health care for Finnish patients
with drug-treated diabetes.

CATEGORY:: Cost of diabetes (direct and indirect).

Type of Study: Economic assessment.
Methodology: Cost analysis.
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TITLE: Budget Trends and Issues Affecting Biomedical Research: A Perspective from the
National Institute of Diabetes and Digestive and Kidney Diseases. Gorden, P.; Cyphers, D.F,;
Feld, C. Hepatology. 18(3): 677-687. September 1993.

OBJECTIVE: To review the federal budget process for research from the perspective of the
National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK).

CATEGORY: : Policy/position statement.

CONCLUSION: The federal deficit and debt and associated cost containment and cost
management principles will continue to have a major impact on the Nationa Institutes of
Health (NIH) budget, limiting the size of research grants.

RECOMMENDATION: None.

ABSTRACT: The authors describe the NIH budget process and review historical
developments. In the late 1980s, NIH funding became more constrained, but average grant
size continued to rise; the duration of grant awards increased, and the number of applications
rose. In response to congressional concerns about rising grant costs and approval rates, the
NIH developed the NIH Financial Management Plan (1991). The plan limits the percentage
increase in grant size to the rate of inflation, adjusts grant budgets on a case-by-case basis, and
limits the length of an award to 4 years. From 1987 to 1993, the NIDDK's appropriation in
constant dollars was virtually flat. The institute has become increasingly committed to
investigator-initiated research and to the NIH peer review system for making funding
decisions based on scientific merit. The NIDDK will need to continue to conceptualize and
justify its research portfolio in terms of major cross-cutting categories of interest to the public,
the administration, and Congress, such as research in the areas of prevention and women's and
minority health. To the extent that the NIDDK can compete successfully for trans-NIH funds,
it will increase its own funding and help its constituencies. With limited funding for grants
likely to continue, other funding options will be explored: cofunding; smaller, short-term
awards, a diding-scale approach to paying grant costs, cost containment incentives; caps on
salaries and other costs, and reducing indirect costs. 6 figures, 2 tables, 6 references.
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TITLE: CDC Diabetes Control Programs — Overview of Diabetes Patient Education.
Alogna, M. The Diabetes Educator. 10(4): 32-36, 57. Winter 1985.

OBJECTIVE: To describe the planning process for the development of diabetes patient
education programs in state Diabetes Control Programs (DCPs) supported by the Centers for
Disease Control (CDC).



CATEGORY: : Policy/position statement.

CONCLUSION: Preliminary results from state Diabetes Control Programs show that
education interventions have increased knowledge, improved self-management skills, reduced
hospitalizations, and lowered costs.

RECOMMENDATION: None.

ABSTRACT: The CDC established its DCP in 20 states in 1977 on the recommendation of
the National Commission on Diabetes. The goa of the DCP was to reduce mortality,
morbidity, and cost burden from preventable complications of diabetes at the community level.
As part of this effort, CDC collected data from participating states on mortality, morbidity,
and available resources as well as problems in controlling patients with diabetes and factors
contributing to those problems. These data showed alack of outpatient education programs,
in most states, inpatient education was offered at more than 80 percent of hospitals but
outpatient education at less than 25 percent. Inspection of Utah programs revealed that
smaller hospitals there were less likely to have written teaching plans, forma follow-up of
patients, and support groups. An inquiry into education in Ohio found that ssimple measures
such as return demonstration and repetition and preassessments and postassessments were
used most frequently. The least-used evaluation methods were monitoring the number of
hospital admissions or emergency room visits. The states formed a working group to develop
recommendations for quality patient education and process and outcome evaluation. As a
result, the CDC developed the CDC-State Patient and Professional Education Guidelines to
be used in evaluating existing programs, developing new programs, promoting reimbursement,
and providing a guide for program certification. The CDC guide aso served as a basis for
Patient Education Standards later developed by the National Diabetes Advisory Board.
Numerous other materials, manuals, assessment tools, instruments, and standards of care for
diabetes care and education have been developed. The author describes diabetes education
activities undertaken in the individual states with a DCP. 2 tables, 6 references.
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TITLE: Coverage of Diabetes Education Programs. Health Care Financing Administration
Memorandum dated August 25, 1987. U.S. Department of Health and Human Services,
Public Health Service, Health Care Financing Administration, Office of Coverage Policy,
Bureau of Eligibility, Resmbursement & Coverage.

OBJECTIVE: To detail Medicare coverage of outpatient diabetes education programs.
CATEGORY: : Policy/position statement.
CONCLUSION: Outpatient hospital diabetes education programs located in a hospital or

rura health clinic are covered under Part B of the Medicare program. Programs must be
closely related to the care and treatment of individual patients.









TITLE: Improving the Financing of Diabetes Care in the 1990s. Recommendations of the
1989 Conference. Bransome, E.D. Diabetes Care. 15(Supplement 1): 66-72. March 1992.

OBJECTIVE: To report on the financing problems identified by the 1989 Conference on
Financing the Care of Diabetes Méllitus in the 1990s and on the recommendations for action
made at the conference.

CATEGORY: : Policy/position statement.

CONCLUSION: Mgor problems evident in the financing of diabetes care include lack of an
adequate chronic disease model, inadequate communication between the treatment and
reimbursement communities, and absence of data demonstrating the cost-effectiveness of
diabetes care.

RECOMMENDATION: Develop a health care delivery model appropriate for diabetes,
establish better communication mechanisms between the diabetes and reimbursement
communities, and expand the database of information pertinent to diabetes care
reilmbursement activity.

ABSTRACT: The author reviews problems identified by participants in a conference
workshop on the financing of diabetes care as well as their recommendations to address these
problems. The prevailing acute disease model is not applicable to diabetes care, which
involves ongoing, mostly outpatient services. Communication between reimbursers and the
diabetes community is often ineffective, with health care professiona s focusing on quality of
care and service delivery and insurers on cost containment. A national forum is needed to
involve both parties in the reimbursement decision-making process and ensure ongoing
communication. Most patients with diabetes do not receive care that meets the current
standards established by the American Diabetes Association and the Centers for Disease
Control (CDC). Standards of care should be reviewed and updated in atimely fashion and
widely disseminated to health care professionas and reimbursers. The diabetes community
should work with the Health Care Financing Administration to expand reimbursement for
patient education to Medicare beneficiaries. It should aso support efforts to include
reimbursement costs for patient education in services provided by nonphysicians. Patients are
not meaningfully involved in the reimbursement decision-making process. Informed consumers
should have input along with health care professionals working to implement standards of
care. Insufficient data are available to document the cost-effectiveness of diabetes care. The
CDC's database on reimbursement activity should be expanded to include data on program
costs, outcomes of various delivery systems, cost-effectiveness and cost-benefit studies, and
health care utilization patterns. 7 references, 2 appendixes.
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TITLE: Medica Technology and Costs of the Medicare Program. Office of Technology
Assessment, U.S. Congress, Washington, DC. July 1984. 230 pp.



OBJECTIVE: To review policy mechanisms for limiting or reducing Medicare costs related
to technology.

CATEGORY: : Policy/position statement.

CONCLUSION: Medicare policies increase the use of medical technologies, and the use of
medical technologies significantly affects Medicare costs.

RECOMMENDATION: The authors make several suggestions for restraining therisein
Medicare costs by changing the incentives for adopting and using technology.

ABSTRACT: The authors define medical technologies as the drugs, devices, and medica and
surgical procedures used in medical care as well as the organizational and supportive systems
in which such careis provided. Medical technology has been a primary cause of the rapid
escalation in U.S. health care costs over the past 15 years. Medicare policies affect the
adoption and use of medical technologies and, conversaly, patterns and levels of use of
Medicare technologies significantly affect Medicare costs. In this report, the Congressional
Office of Technology Assessment identifies possible areas for changes in Medicare policies
that could be used to influence the adoption and use of medical technology and to restrain
Medicare costs: coverage policy for specific technologies, methods of payment to hospitals,
methods of payment to physicians, and approaches to changing the incentives for adopting
and using technology that do not directly involve the Medicare payment system (e.g.,
alternative delivery systems). Efforts to curb the escalation in Medicare costs and control the
diffusion of medical technology have been largely ineffective to date. There are numerous
incentives in Medicare's benefit policy to provide too many of some kinds of technologies and
too few of others. The authors note Medicare's policy of not explicitly considering cost or
cost-effectiveness in making coverage decisions; Medicare also has refrained from limiting
coverage of particular technologies to specific ingtitutions or to physicians with specific skills.
29 tables, 3 figures, 5 appendices, 437 references.
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TITLE: The National Long-Range Plan to Combat Diabetes, 1987. National Diabetes
Advisory Board, U.S. Department of Health and Human Services, Public Health Service,
National Institutes of Health. Washington, DC, 1987. 76 pp.

OBJECTIVE: To set forth along-range plan to combat diabetes mellitus that includes
research, national goals, the trandation of research findings to patient care, areview of
accomplishments and future directions, and the role of the private sector.

CATEGORY: : Policy/position statement.

CONCLUSION: None.

































population.
CATEGORY: : Policy/position statement.

CONCLUSION: Screening for diabetes mellitus has not been proven sufficiently beneficial in
nonpregnant, asymptomatic individual s to warrant widespread use.

RECOMMENDATION: An ora glucose tolerance test is recommended for pregnant
women between gestational weeks 24 and 28, but routine plasma or urine glucose screening in
other asymptomatic persons is not recommended except possibly for people at high risk for
diabetes.

ABSTRACT: The authors discussed screening for diabetes mellitus in the population at large.
Asthere are large intra- and interindividual variations in glucose measurements in healthy
individuals and those with impaired glucose tolerance or diabetes, complex criteriainvolving
multiple measurements are needed for a definitive diagnosis. Fasting blood glucoseis an
accurate test, but fasting is inconvenient, and, in some cases, sensitivity has been poor.
Postprandial blood glucose is more convenient, but the time limitations for collecting blood
makes it difficult to use for screening. The oral glucose tolerancetest (GTT) is expensive and
inconvenient because of the requirement for multiple venipunctures over several hours. A half-
dose oral GTT for pregnant women has 83 percent of the sensitivity and 87 percent of the
specificity of the full-dose GTT; for every true positive case of gestational diabetes identified,
5 false positives are found. Urine glucose testing is considered unreliable with a sengitivity of
less than 30 percent. Evidence is conflicting about the benefit of early detection and treatment
impaired glucose tolerance; most people do not develop diabetes even without treatment.
Data on the effect of early glycemia regulation on the subsequent development and
progression of complications from diabetes are also conflicting. Studies have shown benefit to
mother and child of glycemic control during pregnancy, athough the influences of good
prenatal care on outcome could not be assessed. An oral GTT is recommended for pregnant
women between gestational weeks 24 and 28, but routine plasma or urine glucose screening in
other asymptomatic persons is not recommended, except possibly for people at high risk for
diabetes. 79 references.
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TITLE: Source Book of Heath Insurance Data 1991. Health Insurance Association of
America. Washington, DC. 1991. 135 pp.

OBJECTIVE: To provide a basic reference tool for private health insurance in the United
States.

CATEGORY: : Policy/position statement.
CONCLUSION: None.

RECOMMENDATION: None.


















OBJECTIVE: To summarize the current medical literature on the criteria for nontraumatic
amputation and proposed interventions to reduce its incidence.

CATEGORY : Expert opinion.

CONCLUSION: Amputation is a complex problem for the patient, the health care system,
and the country.

RECOMMENDATION: Every effort should be made to reduce the incidence of amputation;
this can only be achieved by identifying the causative problems and designing interventions to
solve those problems.

ABSTRACT: Patients with diabetes or with periphera vascular disease are primary
candidates for amputation. In the United States, there were 118,000 amputations of the lower
limb in 1983. The authors found that contralateral amputation is common (e.g., 42 percent of
patientsin 1 study required an amputation of the other leg within 1 to 3 years of the first
amputation). Death frequently occurs soon after an amputation (50 percent died in 3 yearsin
1 study). The cost of amputation is high (over 50,000 lower extremity amputationsin 1985
cost atota of about $500 million for direct medical care, not including rehabilitation).
Diabetes mellitusis by far the most common primary indication for lower extremity
amputation; ischemia without diabetes ranks second. Amputations should be performed at the
lowest level consistent with function (with the intent to maintain or restore the best function
with the least loss of tissue). The most frequently cited criteria for amputation are gangrene,
infection, and nonhealing ulcers. Modern prevention of amputation in the patient with diabetes
includes state-of-the-art noninvasive vascular testing, angiography, distal vascular
reconstruction procedures, infection control, total contact casting as appropriate, growth
factors to enhance healing, orthopedic shoes, and patient education. 5 tables, 109 references.
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TITLE: Applying Recent Findingsto Clinical Care in Type Il Diabetes. Williams, R.
PharmacoEconomics. 8 (Supplement 1): 80-84. 1995.

OBJECTIVE: To discuss the economics of applying findings from major clinical trias to the
care of patients with diabetes.

CATEGORY : Expert opinion.

CONCLUSION: The economic arguments for applying the results of magjor diabetes studies
from the United States and the United Kingdom are compelling in the long term but require
considerable short-term investment. This level of investment may be beyond the means of
many developing countries.

RECOMMENDATION: None.



ABSTRACT: The economic consequences of diabetes vary in different parts of the world,
due to differences in disease burdens (the epidemiologic transition) and differences in who
bears the burden of the costs of diabetes (the individual, their families, or society). It has often
been argued that advances in diabetes therapy, particularly advances in preventing
complications, will reduce the cost of care. The effects of preventive measures on quality of
life and on indirect costs, however, are likely to be much greater than on direct costs.
Unfortunately, there are wide disparities in estimates of indirect costs and severe
methodological difficulties in making these estimates. Application of the Diabetes Control and
Complications Trial (DCCT) conducted in the United States and the United Kingdom
Prospective Diabetes Study (UKPDYS) (a study of the effectiveness of various ora
hypoglycemic regimens versus dietary therapy alone in type 2 diabetes) to practicein
developing countries will have economic consequences that are largely inconceivable, et alone
sustainable. Analysis of the economic consequences of the DCCT, which confirmed the
benefit of intensive therapy, found that the benefits of reduced complications outweighed the
costs of more intensive treatment in the long term. In the UKPDS, glycemic control was
significantly better in the groups treated with insulin or with oral hypoglycemic agents than in
those treated with diet alone. Both the DCCT findings and early results of the UKPDS show
that "higher tech" solutions are more effective. The economic case for implementing available
interventions is usually less convincing for type 2 diabetes than for type 1, in part because the
time that persons can remain free of complications is much less with type 2. The capacity for
developing countries to make short-term investments is severely limited and will be further
taxed as noncommunicable diseases such as diabetes become more prevaent. 2 tables, 15
references.
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TITLE: Assessing the Costs and Benefits of Medical Research: The Retinopathy Studly.
Drummond, M.F.; Davies, L.M.; Ferris, F.L. Social Science and Medicine. 34(9): 973-981.
May 1992.

OBJECTIVE: To develop and test a methodology for assessing the socia costs and benefits
of medical research. The Retinopathy Study is used as an example.

CATEGORY : Expert opinion.

CONCLUSION: Itispossible to develop and test a methodology of assessing the costs and
benefits of medical research that does not have the defects of earlier approaches. Using this
method, the Retinopathy Study was extremely cost beneficial, with $10.5 million in research
costs generating a net savings of $2,816 million to society.

RECOMMENDATION: With some modification, the methodology described can be applied
prospectively to assess not only how many resources should be invested in a specific clinical
trial but aso to determine the payoff from investing resources in promoting the dissemination
of results or in changing incentives to encourage the adoption of new, cost-effective clinica
practices.






























OBJECTIVE: To outline the health insurance issues that faced patients with diabetesin
1994.

CATEGORY : Expert opinion.

CONCLUSION: The United States needs a new health insurance system. Many persons with
diabetes have no health insurance, have inadequate coverage, or receive less than optimum
care.

RECOMMENDATION: A new hedlth insurance system should provide coverage that is not
employment based, disregards preexisting conditions, is rated on community rather than
individual health care usage, and will provide for health education, supplies, equipment, and
preventive services.

ABSTRACT: The authors summarize the underlying issues influencing health care reformin
1994 by outlining information from several studies. The authors state that in 1988, 17 percent
of children or adolescents under age 18 had no health insurance. For 1989, they report that
among persons with diabetes, 13.5 percent of those aged 18 to 64 and 1.2 percent aged 65
and over were not insured. Among people aged 18 to 64, those with diabetes were more likely
to have Medicare or Medicaid coverage than those without diabetes. However, fewer than
one-haf of all people with annual incomes below the federally defined poverty level receive
Medicaid benefits, and approximately one-fourth of practicing physicians do not accept
Medicaid patients. In 1987, 46 percent of the uninsured population were working adults, 7
percent were nonworking spouses, and 24 percent were children of working adults; 13
percent of those under age 65 were underinsured. A survey in the 1980s reveaed that many
primary care providers did not adhere to consensus guidelines for care of diabetes. A 1993
report found that fewer than half of al patients with diabetes received annual dilated eye
examinations. These data show that the United States needs a better health insurance system
that will provide broader and more adequate coverage for patients with diabetes. Coverage
should provide for preventive care, health education, and management by a multidisciplinary
team. 21 references.
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TITLE: Diabetesin a Managed Care System. Quickel, K. Annals of Internal Medicine. 124(1
Part 2): 160-163. January 1, 1996.

OBJECTIVE: To analyze the effects of managed care strategies on the care of persons with
diabetes.

CATEGORY : Expert opinion.
CONCLUSION: Managed care programs have the potential to provide excellent care for

persons with diabetes if clear evidence is presented to them that costs can be cut and quality
improved.
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TITLE: Economic Costs of Diabetes. Lipsett, L.F. Pediatric and Adolescent Endocrinology.
11: 143-148. 1983.

OBJECTIVE: To review estimates of the direct and indirect costs of diabetes in the United
States.

CATEGORY : Expert opinion.

CONCLUSION: The economic burden of diabetes is significant, with the total cost of
diabetes estimated at $9.7 billion in 1980.

RECOMMENDATION: Indirect costs of diabetes due to morbidity might be reduced
through improving the accessibility of health services and creating greater awareness of
diabetes complications.

ABSTRACT: The author reviews recent estimates of the direct and indirect costs of diabetes
in the United States. The human capital approach (Rice 1966), which has been used by most
economists in estimating the economic burden of disease in this country, includes estimates of
both direct and indirect costs (time lost from work, losses to the economy from premature
mortality). Estimates of the cost of diabetes grew from $2.6 billion in 1969 to $9.7 billion in
1980. In 1969, morbidity accounted for 56 percent of the total economic cost of diabetes and
mortality accounted for 43 percent. In 1980, morbidity accounted for over 85 percent of costs
and mortality just 15 percent. Siebert (unpublished data) estimated the annual costs per patient
for outpatient dialysis, rena transplant, and home diaysis to be $23,088, $19,000, and
$12,400, respectively, for patients with diabetes and end-stage renal disease. Patients with
diabetes account for one-fourth of entrants into end-stage rena disease programs. In 1973,
only 57 percent of adults with diabetes were estimated to have had an eye examination during
the preceding 2 years, only 52 percent an electrocardiogram, and only 41 percent a glaucoma
test. 1 figure, 1 table, 17 references.
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TITLE: The Economic Costs of NIDDM. Songer, T.J. Diabetes-Metabolism Reviews. 8(4):
389-404. December 1992.

OBJECTIVE: To review basic concepts in health economic research and how they have been
applied to issues involving type 2 diabetes.

CATEGORY : Expert opinion.

CONCLUSION: Health Economics data provide relevant information for decisions made by
governments and health agencies about diabetes.
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TITLE: Intensive Insulin Therapy: Part |I. Basic Principles. Hirsch, 1.B.; Herter, C.D.
American Family Physician. 45(5): 2141-2147. May 1992.

OBJECTIVE: Toreview insulin therapy in patients with type 1 or type 2 diabetes.
CATEGORY : Expert opinion.

CONCLUSION: Meticulous glycemic control has beneficia effects on diabetic
complications, but neither advanced retinopathy nor advanced nephropathy seems affected by
improved glycemic control.

RECOMMENDATION: None.

ABSTRACT: The authors review the basic approach to intensive insulin therapy for both
type 1 diabetes and type 2 diabetes: Intensive therapy includes a multicomponent insulin
regimen; balancing of food intake, activity, and insulin dosage; daily home blood glucose
monitoring; and individualized blood glucose goals but not tight glycemic control. A team
approach to therapy is beneficia; teams typically include a physician, anurse, and a
nutritionist but could aso include a socia worker or a psychologist, an exercise physiologist,
apharmacist, and a physician's assistant or a certified nurse practitioner. The authors provide
atable comparing time to onset, time to peak concentration, and duration of effect for
different animal and human insulin preparations. Animal insulin is bioavailable for alonger
time but is also associated with higher circulating anti-insulin antibodies. Intraindividual
variation in absorption of insulin is about 25 percent. Absorption is affected by the site of
injection and exercise; premeal insulin injections should be timed based on blood glucose. The
incidence and progression of retinopathy and glycosylated hemoglobin are positively
associated. However, some patients experience a transient increase in retinopathy progression
with improved glycemic control, which is thought to be a consequence of retinal ischemia.
Microa buminuriais reduced with glycemic control, but advanced nephropathy is not affected.
Nerve function improves with better glycemic control. Individualized glycemic goals are
required because of the risk of developing hypoglycemia following treatment. The relationship
between glycemic control and complications from diabetes is under study. 2 tables, 22
references.
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TITLE: Intensive Insulin Therapy: Part 11. Multicomponent Insulin Regimens. Hirsch, 1.B.;
Herter, C.D. American Family Physician. 45(6): 2643-2648. June 1992.

OBJECTIVE: To review optimum regimens for insulin treatment of type 1 and type 2
diabetes.












OBJECTIVE: To examine the factors that influence treatment of patients from low-income
groups and suggest a plan of intervention.

CATEGORY : Expert opinion.

CONCLUSION: Educating low-income patients with diabetes presents the nurse with special
challenges.

RECOMMENDATION: The author's recommended intervention covers teaching strategies,
economic realities, health attitudes, diet and nutrition, the social network, and adapting the
teaching setting.

ABSTRACT: The author reviews the effect of low economic status on the impact and
management of diabetes, using information about |ow-income participants with diabetes who
attended amunicipal clinic in St. Louis, Missouri, to illustrate various points. According to a
1978 survey, 74 percent of the clinic's patients were black; the same percentage were female;
and most had type 2 diabetes. The author reviews the cost of diabetes, the social network of
patients with diabetes, and knowledge and beliefs; she outlines an approach to intervention
and presents a case study. Many poor people believe they cannot afford the diabetic diet; this
has caused conflict between patient and practitioner. Nurses must acknowledge value
differences when negotiating self-care priorities with the low-income patient. In setting forth a
proposed lay model for treating diabetes, the author indicates that 28 percent of the clinic
patients believed that most of what happened to a person's health was due to chance. A clinic
study also found that 14 percent of the patients believed that diabetes was not alifelong
illness. In addition, knowledge of the signs and symptoms of hypoglycemia and hyperglycemia
did not guarantee better control. Effective patient education uses communication strategies
appropriate to the cultural group. 29 references.
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TITLE: Money Matters. Should Ability to Pay Ever Be a Consideration in Gaining Access to
Transplantation? In: Cost and Outcome Analysis of Kidney Transplantation: The
Implications of Initial Immunosuppressive Protocol and Diabetes (Final Report: Volume ),
Chapter 16. Evans, R.W.; Manninen, D.L.; and Thompson, C. Battelle Human Affairs
Research Centers, Seattle, Washington. 1989.

OBJECTIVE: To discuss whether ability to pay should be a condition for gaining access to
transplantation.

CATEGORY : Expert opinion.
CONCLUSION: Ability to pay should never be a consideration in gaining access to

transplantation, but in reality such a capability is currently a consideration and will be onein
the future.




































TITLE: Rembursement for Diabetes Self-Care Training: The North Carolina Experience.
Fore, W.W. Diabetes Care. 17(6): 608-610. June 1994.

OBJECTIVE: To determine why diabetes programs in North Carolina were slow to use
special codes enacted in 1985 for the reimbursement of training in self-care.

CATEGORY : Expert opinion.

CONCLUSION: The establishment of specific service codes by Blue Cross/Blue Shield of
North Carolina did not lead to the use or level of reimbursement anticipated. Other sources of
revenue are supporting self-care programs. Just six of nine programs were aware of the codes
eight years after enactment, and only four of these six used them to obtain reimbursement
from two major North Carolinainsurers.

RECOMMENDATION: The team approach to diabetes self-care needs specific billing
codes that identify the service as well as reimbursement that will cover the cost of providing it.

ABSTRACT: Providers of health services encounter barriers in obtaining reimbursement for
preventive and educational services. In 1985, Blue Cross/Blue Shield (BC/BS) of North
Carolina published Guidelines for Reimbursement of Diabetes Self-Care, which acknowledged
the team approach in diabetes care and provided three service codes for billing. The guidelines
were extended the same year to the State Health Insurance Plan of North Carolina. A 1993
review of the guidelines effect found that in 1991, insurance benefits were paid for less than
250 patients under either BC/BS's regular business plan or the state plan. Patient volumes
were similar in 1992. This minimal activity contrasted with the growth of diabetes programsin
North Carolina recognized by the American Diabetes Association from none in the first six
months of 1988 to ninein 1992. A 1993 survey of the nine programs found only six to be
aware of the codes and only four of these six to be obtaining reimbursement from the insurers
noted; the remaining two programs billed under physician or hospital codesin an effort to
obtain more revenue. Two of the four programs using the new codes mentioned obstacles to
filing or exclusion of coverage. The author notes that Medicare requires diabetes self-care
training to be associated with a hospital to be reimbursed under Medicare Part B. He states
that the restriction of reimbursement to physicians or hospitals for self-care is not preventing
the use of such programs nor decreasing their cost. The author also notes that current
payments for self-care training do not cover costs. He calls for adequate compensation of the
administrative and teaching effort of physicians. In discussing proposed legidation to extend
Medicare reimbursement for self-care training, the author states that the costs of such training
are already present in physician and hospital billing and would not be al new funding. 5
references.
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TITLE: Reimbursement Issues in Diabetes. Sinnock, P.; Bauer, D.W. Diabetes Care. 7(3):
291296. May-June 1984.






























