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In this report are examined the patterns of control of diabetes
mellitus achieved by practicing family physicians in small
communities in the Pacific Northwest and Alaska. The dia-
betic patients under study appear to be broadly similar to pa-
tients in tertiary care settings, where most studies of diabetes
care have been carried out. Motivated, competent family phy-
sicians, knowledgeable about tight control of diabetes, appear
to have considerable difficulty in maintaining even modest
levels of biochemical control. Goals in this study for fasting
plasma glucose levels for patients with insulin-dependent dia-
betes mellitus (IDDM) averaged between 120 and 160 mg/100 ml.
Glucose levels actually achieved ranged up to 360 mg/100 ml. A
similar though lesser discrepancy was noted for patients
with non-insulin-dependent diabetes mellitus (NIDDM), with
achieved levels ranging up to 270 mg/100 ml fasting plasma glu-
cose. There were wide individual differences among physicians
in management styles and treatment policy, including wide dis-
crepancies in emphasis on diet, use of oral hypoglycemic
agents, and insulin use. This diversity is felt to merit further
investigation. Collaborative studies of this type with commu-
nity based physicians are feasible and academically rewarding.
Significant research questions can be addressed and answered.

Diabetes mellitus is a major health care prob-
lem, with much of the responsibility for long-term
care falling on family physicians. In the National
Ambulatory Medical Care Survey153.4 percent of
all outpatient visits for diabetes care in the United
States were made to general and family physi-
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cians. Of over 500,000 encounters in family prac-
tices in the State of Virginia,2 diabetes mellitus
was the seventh most common problem encoun-
tered. Similarly, a recent study in the Pacific
Northwest region conducted by R. Kirkwood
found that diabetes ranked 13th in the set of 50
most common diseases seen by family physicians
(personal communication, June 1981). One of the
few studies that exist on the ambulatory care of
diabetes is that of Williams et al.3Almost all stud-
ies have focused either on a diabetic clinic or a
59-09$02.25

® 1982 Appleton-Century-Crofts

THE JOURNAL OF FAMILY PRACTICE, VOL. 14, NO. 3: 459-467, 1982

459



DIABETES CONTROL

tertiary care hospital setting. The study described
below is the first phase in a larger research pro-
gram aimed at moving the observation and study
of diabetes and its care into community based am-
bulatory settings with the active collaboration of
the patients' family physicians.

The Impact of Diabetes Mellitus

Of the health problems related to diabetes,
those affecting vision and cardiovascular, periph-
eral vascular, and kidney functions are the most
serious. Eighty percent of all diabetics in the
1964-65 Health Interview Survey4 had a second
chronic condition, and 58 percent had two or
more. Diabetes is the tenth main cause of activity
limitations according to responses in the 1969 and
1970 Health Interview Survey.5About one in two
insulin-dependent diabetics develop kidney failure.6
Diabetes accounts for about one quarter of all per-
sons entering end stage renal disease programs.
Diabetes is also a major cause of blindness in
the United States. One out of every 20 insulin-
dependent diabetics becomes blind. Diabetics are
about 25 times more likely than nondiabetics to
develop blindness, four to six times more likely to
develop cataracts, two times more likely to de-
velop glaucoma, and two to four times more likely
to be unable to read a newspaper.6 Diabetics with
high blood pressure had twice the risk of retinal
exudates than those without elevated blood pres-
sure.7 Finally, diabetes is currently considered by
specific disease category to be this nation’s fifth
leading cause of death. The economic cost of the
condition itself is estimated at about $7 billion an-
nually.8 These facts emphasize the impact of dia-
betes on health care and the critical role played by
family physicians in the care of diabetic patients.

Efficacy of Tight Control

In the day-to-day management of diabetes, a
vitally important aspect of care is the control of
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plasma glucose levels. Recently, interest in tight
control of plasma glucose levels has increased
greatly. Research evidence in general tends to
support a causative link between chronic hyper-
glycemia and the vascular related complications of
diabetes.9 A related hypothesis is also promoted,
namely, that a decreased incidence of microvascu-
lar complications is associated with tight control.D

There seems little doubt that a plausible case
can be made for the benefits of strict control in
diabetes management. From this follows the prob-
lem of how this degree of control can be achieved
in large populations of patients. The main ap-
proach to stricter control in recent years has been
technological, focusing on the use of plasma glu-
cose monitoringIl and insulin delivery devices.R
Further developments and refinement of these ap-
proaches are currently receiving much attention in
the literature in the fields of diabetes and general
medicine.

The strictly biomedical approach to medical
care has much to recommend it. But little is known
of the outcome of diabetic care as currently deliv-
ered, particularly in community settings. This study
is the first in a series aimed at investigating func-
tional, psychosocial, and biomedical outcomes of
diabetes care, focusing in particular on manage-
ment decisions and their role in improving diabetes
control.

Research Plan

Two broad directions are being pursued in this
research plan. The first, a basic science approach,
involves a detailed study of both physician and
patient decision making in the day-to-day manage-
ment of diabetes in non-insulin-dependent diabet-
ics, which is funded by a three-year grant from the
National Institutes of Health. The second thrust in
the research plan is the development of a commu-
nity based research consortium of family physi-
cians and other primary care physicians interested
in studying the management of diabetes in the
community. A desire was expressed by the clinical
faculty in the Advanced Family Medicine Clerk-
ship at the University of Washington Medical
School to expand their role to encompass collabo-
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PARTICIPATING SITES

Ketchiken, Alaska
Anacortes, Washington
Omak, Washington
Spokane, Washington
Whitefish, Montana
Kalispell, Montana
Pocatello, Idaho
Anchorage, Alaska
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Relative Area of WAMI to United States

Figure 1. Participating sites of the WAMI Family Medicine Collaborative

Research Group

rative research as well as teaching. In 1979 the
desire to promote community based research was
crystallized around the issue of diabetes manage-
ment. This communication, involving patients with
both insulin-dependent and non-insulin-dependent
diabetes mellitus, is the first report on the project
describing its development and presenting the re-
sults of preliminary investigations.

Study Methods

The study was conducted with practicing phy-
sicians in the states of Washington, Alaska, Mon-

THE JOURNAL OF FAMILY PRACTICE, VOL. 14, NO. 3, 1982

tana, and ldaho (the WAMI region of the Pacific
Northwest, Figure 1). Thirty physicians in eight
practice locations participated with clinical data
reported from seven of the sites; 27 of these phy-
sicians were family physicians, and 3 were general
internists. The group comprises the faculty of
the Advanced Family Medicine Clerkship of the
WAMI Program of the University of Washington
Medical School.13 The participating sites were at
Ketchikan and Anchorage, Alaska; Anacortes,
Omak, and Spokane, Washington; Whitefish and
Kalispell, Montana; and Pocatello, Idaho. In co-
operation with the participating physicians, two
protocols were developed for the study.

Each physician was asked in the initial protocol
to indicate his or her ideal goal and realistic goal
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for plasma glucose levels for diabetics in general.
Two further questions asked the physician’s opin-
ions about the efficacy of tight control in prevent-
ing or delaying complications in diabetes. This
protocol was completed by each physician at the
beginning of the study and returned to the investi-
gators before data collection began. The data from
the initial protocol are not included in this report.

A second encounter protocol was designed to
be used at every visit of a diabetic patient in each
practice during the study period. This collected
patient data, including (1) basic demographic data,
(2) pertinent history referrable to diabetes, (3)
some selected items of physical examination, and
(4) biochemical measurements that monitor fasting
plasma glucose, glycosylated hemoglobin levels,
and urinalysis (glucose, protein, and ketones).

Also on this encounter protocol participating
physicians were asked, “ Approximately what fast-
ing plasma glucose level is your goal for this
particular patient at this visit?” and “At what ap-
proximate level do you think the patient’s fasting
plasma glucose has been maintained over the past
two to four weeks?” (corresponding to the period
of biochemical control measured by a glycosylated
hemoglobin). Answers to both of these questions
were recorded on a scale ranging from 50 to 400
mg/100 ml of plasma glucose. Further questions
were asked concerning an estimate of patients’
compliance and the number of management changes
made at each visit (along with the reasons for these
changes).

Results

Basic Data

The study covered the period from September
1, 1980, to April 1, 1981. During this eight-month
period data were collected on 330 encounters with
192 patients by 24 physicians in seven practice lo-
cations throughout the Pacific Northwest. Table 1
divides cases into diagnostic groups according to
the classification developed by an international
work group sponsored by the National Institutes
of Health and approved by the American Diabetes
Association. 4
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Table 1. Patients in Study

Category Number
IDDM 40
NIDDM 153
NIDDM on insulin 33
NIDDM on OHAS 43
NIDDM on diet only 77

OHAS—Oral hypoglycemic agents

Table 2 shows some basic characteristics of the
193 patients studied. The mean age for patients
with insulin-dependent diabetes mellitus (IDDM)
and non-insulin-dependent diabetes mellitus
(NIDDM) was 33.2 and 63.8 years, respectively.
Male to female ratio was 1to 1 for IDDM and
2 to 3 for NIDDM. All complications were much
more common in the IDDM group. The distri-
bution of number of years with diabetes for the
two groups combined is shown in Figure 2; the age
distribution of all patients in the study is shown in
Figure 3.

Disease-Treatment Groupings

All patients were categorized into one of four
diagnosis-treatment groups as follows: 41 cases
were insulin-dependent (IDDM); of those who
were not insulin dependent (NIDDM), 32 were
treated with insulin, 42 with oral hypoglycemic
agents, and 77 with diet alone.

These groups can be compared in several ways;
for example, there were no significant differences
in the total calories prescribed by physicians
among the four groups (mean, 1,650 calories).
When comparing the average weight among the
four groups, the IDDM patients weighed signifi-
cantly less (P = <.001) than those in all three
NIDDM groups. There were no significant differ-
ences in weight among the three treatment groups
of NIDDM patients (P = <.001).
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Table 2. Basic Characteristics of All Patients Studied

Mean age

Mean duration (years)
Male to female ratio
Retinopathy (%)

Obstetric problems (%)
Renal problems (%)
Neurological problems (%)

Measurements of the
Management Process

Two measures of the patient management proc-
ess were used in this study. The first was a plasma
glucose discrepancy measure (PGD) of the differ-
ence between the physician’s goal plasma glucose
and that actually found at the encounter (Figure 4).
In all cases the levels of plasma glucose achieved
fell short of the goal. Among all four patient
groups the PGD was greatest for the IDDM group
and the next greatest for the NIDDM patients
treated with diet only. Figure 5 records the distri-
bution of goal plasma glucose levels across all the
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IDDM NIDDM Total
(n = 40) (n = 153) (n = 193)
33.2 63.8 58.5
10.94 8.17 8.94
1:1 2:3 2:3
36.0 14.0 18.0
5 0 1.0
25.0 6 115
22.0 10.0 12.0

encounters in the study (each of which was set at
the beginning of the encounter for the individual
patient), showing a preponderance of goals at 150
mg/100 ml or less.

The second measure was the number of changes
in treatment made at each encounter. In IDDM
diabetics, changes were made at 50 percent of the
encounters studied; for NIDDM patients on insu-
lin, changes were made at 27.7 percent of the
encounters; for NIDDM patients on oral hypogly-
cemic agents, changes were made at 6.3 percent of
the encounters; and for NIDDM patients on diet,
changes were made at 18.2 percent of the encoun-
ters studied.
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IDDM (40 Patients) NIDDM (153 Patients)
Goal Actual Goal Actual

Figure 4. Comparison between goal plasma
glucose and actual plasma glucose for two dis-
ease groups, based on prospective study of
330 encounters on 193 patients, by 30 physi-
cians in seven practice locations. Goal fasting
blood sugar was recorded by the physician for
each encounter at the beginning of the clinic
visit
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Individual Differences in Management
Styles Among Physicians

A profile of two physicians in the study is
shown in Table 3, demonstrating the range of
treatment approaches employed by different phy-
sicians who care for patients at similar age ranges.

Discussion

The present study represents the first in a
planned program of research on diabetes manage-
ment to be conducted in collaboration with a team
of community physicians. The purpose of the
study was to test the feasibility of such an ap-
proach and provide preliminary data about the
range of approaches to diabetes management used
in community practices as well as the levels of
control actually achieved in the setting where most
diabetics receive their care.

Need For and Feasibility of Community
Based Research

In 1979 the National Conference on Diabetes
brought together 200 experts in the fields of diabe-
tes related research, treatment, control, and edu-
cation to develop a long-range plan to combat
diabetes and make recommendations for the next
five years. A major conclusion of the diabetes epi-
demiology work group was that there was a dearth
of epidemiologic research on diabetes. Among the
many recommendations for the future study of
diabetes was that population based registers for
those with insulin-dependent diabetes mellitus be
established in selected geographic sites. The work
group saw these registers as providing the basis for
multiple studies less hampered by selection bias
than previous studies.5This study represents the
earliest phase in a program of establishing just such
community based registers of diabetic patients.

A recent report from the World Health Organi-
zation Expert Committee on Diabetes Mellitusb
emphasized that clinical care of the diabetic
should be moved from the diabetic clinic and “put

THE JOURNAL OF FAMILY PRACTICE, VOL. 14, NO. 3, 1982



DIABETES CONTROL

Table 3. Sample of Treatment Profiles for NIDDM Patients of
Two Physicians

Patients Treatment
Age Range Mean Age Percent Percent Percent
Physican Number (years) (years) Insulin  OHAS* Diet Only
A 8 49-75 25.0 62.5 12.5
B 37 49-77 24.3 2.7 73.0

*OHAS—Oral hypoglycemic agents

firmly where it belongs in his home, with his fam-
ily and in the community.”

Studies of the type reported here are relatively
rare, particularly in North America. A few studies
in the United Kingdom have looked in a prelimi-
nary way at diabetes care in general practice
(although with only peripheral attention to the
management process).719 Kratky found that,
using a specific combination of social and bio-
chemical criteria of his own, 8 out of the 17 diabet-
ics in his practice were under “good control.” 18
The most relevant study of diabetes control in the
community in the United States was that of Wil-
liams et al,3who studied the control of diabetes in
four settings: two university medical centers, the
office of an internist specializing in diabetes, and a
health maintenance organization. They found that
good or poor day-to-day control was most closely
associated with the age of onset of the disease.
Using a classification system of their own for
diabetes control, only 17 percent of the patients in
the study achieved good control. More recently,
Tchobroutsky,2 studying a group of 102 insulin
treated diabetics managed in outpatient settings by
their own physicians in association with a diabetic
specialist, confirmed that only 19 percent of the
patients studied had a glycosolated hemoglobin
level less than three standard deviations above the
normal mean. In other words, control was poor in
over 80 percent of the patients studied. Thus the
need for collaborative community based studies
seems firmly established.

THE JOURNAL OF FAMILY PRACTICE, VOL. 14, NO. 3, 1982

Feasibility of community based studies involves
several components, including willingness on the
part of community physicians to participate in
time consuming meetings to design the study as
well as efforts to reorganize office procedures and
commitment of practice resources to collection of
the required data. The data collection procedures
must be implemented with sufficient care to assure
that the resulting data will meet accepted stand-
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ards of reliability and validity. Further, such stud-
ies can only continue if they are sufficiently
rewarding to both community collaborators and
university based researchers to justify the consid-
erable effort required to carry them out.

The present study involves many more prac-
tices than any of the previous studies mentioned
above. The practice settings vary from urban to
remote rural communities. All physicians partici-
pating in this study were board certified and
diplomates of the American Academy of Family
Physicians or the American College of Physicians
actively teaching medical students and residents
on a regular basis. This set of physicians can there-
fore be viewed as a sample of high-level primary
medical care providers in a variety of community
settings.

The basic data (Table 1) indicate that the dia-
betic patients treated are much the same as those
described in tertiary care settings. The male-to-
female ratio of 2to 3 for NIDDM and all cases is
very similar to that found for all diabetics in the
NAMCS survey for the United Statesland in the
1973 Health Interview Survey Data.5 The distri-
bution for duration of diabetes (Figure 2) is.broadly
similar to that found by Doney.I7Data on duration
of disease are not available on larger populations;
overall, the basic data suggest that the cases in this
study are broadly similar to those in other studies
in both primary care and tertiary care settings. The
incidence of retinopathy in the Doney study was
13 percent, being similar to this study. National
figures for retinopathy for all diabetics are around
17 percent (compared with 18 percent in this study).
Detailed evaluation of such comparisons involves
further analysis and will be published later.

The correlation between fasting plasma glucose
level and glycosylated hemoglobin level in indi-
vidual patients ranged fromr = 56 tor = .74 in
this study, comparing well with (1) a study re-
ported by Aleyassine et al2l from Montreal Gen-
eral Hospital Diabetic Center (r = .55 to .70), (2)
a study in a hospital based diabetic clinic in
Queensland, Australia, reported by Bartley and
Hambling22 (r = .65), and (3) a diabetic outpatient
clinic in Boston, Massachusetts (r = .46).23 Re-
view of many other similar studies gives compar-
able figures. This suggests that, even with multiple
clinical sites and using several laboratories, the
biochemical data in this study are reliable.

Figure 5 suggests that most physicians favor a
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plasma glucose goal of less than 150 mg/100 ml.
Recently some experts have even suggested that a
level of less than 100 mg/100 ml would be needed
to prevent complications (Figure 4).

Finally, the range of individual differences
among physicians demonstrated in Table 3 em-
phasizes the need for gathering more baseline data
about physician behavior, including the differ-
ences in management styles and treatment prefer-
ences demonstrated here.

Conclusions

The preliminary findings in this study suggest
(1) motivated competent physicians knowledgeable
about the value and techniques of tight control of
diabetes patients have considerable difficulty in
maintaining even modest levels of control, (2) dia-
betic patients in this study are broadly similar to
those patients in tertiary care settings, where most
studies of diabetic care have been carried out, (3)
wide individual differences exist among physicians
in management styles and treatment policies
which merit further investigation, and (4) collabo-
rative community based primary care studies of
this type are academically rewarding and above
all feasible. Important research questions can be
posed and answered.
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