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Subjective Assessment of Diabetes Self-Care Correlates
with Perceived Glycemic Control but not with Actual
Glycemic Control

Jung Hun Ohn"*, Ju Hee Lee™*, Eun Shil Hong', Bo Kyung Koo"?, Sang Wan Kim'?, Ka Hee Yi"*, Min Kyong Moon"?

'"Department of Internal Medicine, Seoul National University College of Medicine, Seoul,
*Department of Internal Medicine, Boramae Medical Center, Seoul National University College of Medicine, Seoul, Korea

Background: We investigated whether patients’ perceived glycemic control and self-reported diabetes self-care correlated with
their actual glycemic control.

Methods: A survey was administered among patients with diabetes mellitus at an outpatient clinic with structured self-report
questionnaires regarding perceived glycemic control and diabetes self-management. Actual glycemic control was defined as a
change in glycated hemoglobin (A1C) or fasting plasma glucose (FPG) since the last clinic visit.

Results: Patients who perceived their glycemic control as “improved” actually showed a mild but significant decrease in the
mean A1C (-0.1%, P=0.02), and those who perceived glycemic control as “aggravated” had a significant increase in the mean
FPG (10.5 mg/dL or 0.59 mmol/L, P=0.04) compared to the “stationary” group. However, one-half of patients falsely predicted
their actual glycemic control status. Subjective assessment of diabetes self-care efforts, such as adherence to a diet regimen or
physical activity, correlated positively with perceived glycemic control but showed no association with actual glycemic control.
Conclusion: Patients should be encouraged to assess and monitor diabetes self-care more objectively to motivate behavioral

modifications and improve their actual glycemic control.
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INTRODUCTION

The way diabetes patients assess glycemic control in their ordi-
nary lives, as well as whether their perceived glycemic control
predicts actual glycemic control, has been debated extensively.
The accuracy of patients” subjective glycemic control is critical
because if, for example, a patient has a falsely favorable assess-
ment of his or her glycemic control, then he or she will not be
motivated to improve their glycemic control through behavior-
al changes, leading to poorer actual glycemic control.

In previous studies, patients’ evaluations of diabetes self-
management were significantly associated with actual glycemic

control, and the usefulness of patients’ evaluations of diabetes
self-care for improving glycemic control was emphasized [1,2].
On the other hand, in a recent study of minority patients with
diabetes, patients’ perceptions of diabetes control were deter-
mined by subjective cues, such as the perceived impact of dia-
betes or adherence to a diabetes diet, which are not related to
actual glycemic control, and actual glycemic control was di-
rected by objective cues, such as age or insulin use [3].

Diabetes self-management includes monitoring blood glu-
cose levels, engaging in regular exercise, following a regular and
healthful dietary regimen, taking medications, and caring for
the feet. Diabetes self-management training has been shown to
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be effective in improving glycemic control, especially in the
short term [4-7].

The aim of this study was to investigate the associations among
recent actual glycemic control (a change in glycated hemoglobin
[A1C] level from the last clinic visit) and perceived glycemic con-
trol and diabetes self-care. Patients’ perceptions of glycemic con-
trol and diabetes self-care were evaluated with a structured ques-
tionnaire, and their A1C levels were retrieved from medical re-
cords.

METHODS

This study was a cross-sectional study and a self-report survey
was administered among patients with type 2 diabetes at the out-
patient clinic of Boramae Medical Center, Seoul National Univer-
sity College of Medicine from June to September 2011. Patients
with the following characteristics were included in the study: di-
agnosed with type 2 diabetes at least 1 year ago; no change in
medication during the previous 6 months; no change in insulin
regimen or a dosage change of no more than two units if on insu-
lin therapy; access to both current and previous (2 to 4 months
ago) AIC levels; and no cognitive impairment. Patients who had
been on medication affecting glucose metabolism (e.g., glucocor-
ticoids) or had events such as surgery or infection that could also
affect glycemic control were excluded from the study.

Approval for the study was obtained from Institutional Re-
view Board of Boramae Medical Center, Seoul National Uni-
versity College of Medicine, study participants signed the in-
formed consent and all patient data remained anonymous.

The survey questionnaire was composed primarily of two parts:
a self-report questionnaire about the subjective glycemic control
status and 9-item questions about diabetes self-management adapt-
ed from the Korean-translated version of the revised Summary of
Diabetes Self-Care Activities Measure (SDSCA), which is well vali-
dated [8,9]. Perceived glycemic control was assessed with the ques-
tion, “How do you think your glycemic control has been since your
last visit?” and patients were asked to respond with one of three an-
swers: improved, no change, or aggravated. Diabetes self-manage-
ment was evaluated based on the following aspects: the general diet
(one item), specific diet (vegetable, low-fat diet; one item for each
diet), physical activity (two items), blood-glucose check (one item),
foot care (two items), and adherence to medication (one item). Par-
ticipants were asked about the number of days per week they had
performed self-care activities; “0” indicated no performance, while
“7” indicated daily performance. Objective glycemic control
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was assessed by any recent change in A1C or fasting plasma
glucose (FPG) levels since the patients’ last clinic visit 2 to 4
months ago.

The mean values of continuous variables among groups were
compared with an independent sample ¢-test or one-way analy-
sis of variance, and the associations between categorical variables
were analyzed with the chi-square test. Correlations between
continuous variables were tested by calculating Pearson correla-
tion coeflicients and their P values with correlation analysis. All
analyses were performed using SPSS version 17.0 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

Clinical characteristics of the study subjects

A total of 272 patients completed the survey. The mean age of
the study participants was 64 years, and on average, they had
had diabetes for 11 years and the average body mass index
(BMI) was 24 kg/m”. Males comprised 46.3% of the respon-
dents. The proportion of participants taking only oral antidia-
betic medications was 71.2%, and 22.3% were using insulin,
while others (6.6%) were not taking any antidiabetic medica-
tions. The mean +standard deviation of A1C at the time of the
survey was 7.2%+0.9%, while on the previous clinic visit it
was 7.2%+0.9%.

Eighty-one patients perceived better glycemic control since
their last clinic visit, and 140 patients replied that their glyce-
mic control would not reflect any change, while 51 patients
guessed their glycemic control was worse. Table 1 summarizes
the participants’ demographic data according to subjective gly-
cemic control. Age, sex, BMI, years with diabetes, and serum
cholesterol did not differ significantly among the three groups.

Relationship between actual and perceived glycemic
control

Actual glycemic control is defined as a change in A1C and FPG
since the patient’s last clinic visit. The mean A1C and FPG at
previous clinic visits 2 to 4 months ago did not vary much across
the three groups (Table 1). Patients with better perceived glyce-
mic control showed a mean decrease of -0.1% in A1C (P<0.05)
and 5.88 mg/dL (0.33 mmol/L) in FPG, while patients who per-
ceived their glycemic control to be worse exhibited a mean in-
crease of 0.1% in A1C and 10.55 mg/dL (0.59 mmol/L) in FPG
(P<0.05). Overall, although absolute changes were moderate,
the change in A1C and FPG was significantly different among
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Table 1. The clinical characteristics of the study subjects according to their perceived glycemic control
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Characteristic All subjects (n=272) Improved (n=81) Stationary (n=140) Aggravated (n=51) Pvalue
Age, yr 64.4+9.4 63.7+10.4 65.3+9.1 63.0+8.3 0.24
Sex male 126 (46.3) 40 (49.4) 64 (45.7) 22 (43.1) 0.77
BMI, kg/m’ 24.1+3.3 24.5+3.1 23.7+3.0 24.6+4.3 0.55
Duration, yr 11.4+6.9 11.2+6.5 11.6+6.8 11.5+8.0 0.93
Total cholesterol, mg/dL 152.8+28.4 150.2+29.4 156.2+26.3 147.5+31.2 0.10
Last A1C, % 7.2+0.9 7.2+0.7 7.2+0.8 7.2+1.0 0.97
Current A1C, % 7.2£0.9 7.0£0.8 7.2£0.9 73x1.1 0.27
A1C change, % -0.0£0.5 -0.1+0.5% 0.0£0.5 0.1£0.5 0.02
Last FPG, mg/dL 130.3+£28.8 133.6£29.9 127.7£28.6 132.1£27.5 0.31
Current FPG, mg/dL 129.2+32.4 127.7£30.1 125.3+£30.1 142.6£38.5° 0.00
FPG change, mg/dL -1.0£32.5 -59+21.9 -2.5+£35.7 10.5+£34.9* 0.04
Sample interval, day 90.5£9.9 91.0£10.2 89.7+£9.8 91.6+£9.5 0.41

Values are presented as mean + standard deviation or number (%).

BMI, body mass index; A1C, glycated hemoglobin; FPG, fasting plasma glucose.
*P<0.05, one-way analysis of variance followed by a Bonferroni post hoc test with the “stationary” group as a reference point.

the three groups, with actual and perceived glycemic control
showing a positive correlation.

The misperception rate of glycemic control
As the differences in A1C and FPG changes were only moder-
ate among groups with different perceived glycemic control,
we investigated the misperception rate of glycemic control in
study participants. Patients are classified as the “correct per-
ception group” if their perceived glycemic control was equal to
their actual glycemic control and were otherwise classified as
the “misperception group.” Actual glycemic control was cate-
gorized into three groups, “improved,” “no change,” or “aggra-
vated,” similar to the perceived glycemic control categories.
We defined a significant change in actual glycemic control as
one wherein the glycated hemoglobin changed by the cutoft of
0.4%. Table 2 summarizes the number of participants accord-
ing to their classification in the perceived or actual glycemic
control groups. We arbitrarily chose 0.4% as a cutoff of A1C
change for the assessment of a significant change in actual gly-
cemic control as a misperception rate, and the clinical charac-
teristics were similar in the two groups at other cutoffs of 0.3%
and 0.5%. The misperception rate at the A1C cutoff of 0.4%
was 54.0% and the misperception rates were 57.7% and 51.8%
at respective A1C cutoffs of 0.3% and 0.5%.

Such high misperception rates of glycemic control are wor-
risome, as misperceptions will affect the self-care behavior of
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Table 2. The number of participants by the perceived or actual
glycemic control groupings

Perceived glycemic control ~ Actual glycemic control ~ No. (%)
Improved Improved 26(9.6)
Improved Stationary 44 (16.2)
Improved Aggravated 11 (4.0)
Stationary Improved 25(9.2)
Stationary Stationary 84(30.9)
Stationary Aggravated 31(11.4)
Aggravated Improved 9(3.3)
Aggravated Stationary 27(9.9)
Aggravated Aggravated 15 (5.5)

diabetes patients, especially if a patient falsely assesses his or
her glycemic control as better than it is and does not attempt
to modify their current life style [10]. Table 3 shows the clini-
cal characteristics in the misperception or correct perception
groups at the A1C cutoft of 0.4%, and the clinical traits did not
differ between the two groups.

The association between perceived glycemic control and
the subjective assessment of diabetes self-care

The subjective assessment of diabetes self-care was evaluated
by the Korean version of the revised SDSCA questionnaire
[8,9]. The mean+standard deviation for each category of dia-
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betes self-care was as follows: 4.04+2.39 in general diet, 3.51+
2.01 in physical activity, 1.84+2.36 in blood glucose check,
3.42+2.29 in foot care, and 6.87+0.63 in medication adher-
ence. Table 4 summarizes the patients’ assessment scores of di-
abetes self-care by the three groups of perceived glycemic con-
trol. Patients who perceived better or worse glycemic control
reported significantly higher or lower scores of diabetes self-
care assessments in their general diet, specific diet (vegetable),
and physical activity, respectively. However, the subjective as-

Table 3. The clinical characteristics of the study subjects by the
accuracy of perceived glycemic control

Characteristic Misperception  Correct perception Palue
group (n=147) group (n=125)

Age, yr 64.4+9.6 64.3+9.1 0.93

Sex male 67 (45.6) 59 (47.2) 0.79

BMI, cm/m? 24.3+3.7 23.9+2.9 0.61

Duration, yr 11.7+6.7 11.1+7.3 0.62

Total cholesterol, 153.6+29.5 151.8+27.0 0.60
mg/dL

Last A1C, % 7.2%£0.8 7.14+0.9 0.59

Current A1C, % 7.2+1.0 7.1+£0.9 0.14

A1C change, % 0.03+0.5 -0.08+0.4 0.056

Last FPG, mg/dL 130.9+28.2 129.6+29.6 0.71

Current FPG, 130.8+34.1 127.4+30.3 0.38
mg/dL

FPG change, -0.054+354 -2.2+28.9 0.59
mg/dL

Values are presented as mean +standard deviation or number (%).
BMI, body mass index; A1C, glycated hemoglobin; FPG, fasting plas-
ma glucose.

sessments of foot care, blood glucose self-monitoring, and
medication compliance were not significantly different among
the three groups of perceived glycemic control. This suggests
that patients assess their glycemic control by their adherence
to a diabetes diet regimen or physical activity.

The subjective assessment of diabetes self-care was investi-
gated in patients who correctly or falsely perceived glycemic
control. Table 5 shows the SDSCA scores in each category of
correct or false perceived glycemic control patients. Patients
with the false perception that their glycemic control was better
than was actually the case had even more favorable assessments
of their self-care regarding general and specific diets and exer-
cise than those who correctly perceived their glycemic control
as better (for example, general diet, 4.91 vs. 4.46; physical activ-

Table 4. The association of the self-care assessment score with
the perceived glycemic control

Improved Stationary Aggravated

Variable Pvalue®

(n=81) (n=140) (n=51)
General diet 4774245 3.93+2.46 3.18+234 0.00
Specific diet, vegetable 3.85+2.06 3.90+2.03° 3.00+2.05 0.02
Specific diet, low fat ~ 5.35+1.41 5.31+1.36 5.26+1.38 0.93
Physical activity 3.76+1.95" 3.62+197° 2.83+2.11 0.02
Blood glucose 1.80+£2.38 1.71£2.26 2.27+259 0.34
monitoring
Foot care 3.30+2.17 3.59+2.33 3.14+2.38 041
Medication 6.84+0.88 6.90+0.49 6.85+0.47 0.76

Values are presented as mean +standard deviation.

*P values were calculated by one-way analysis of variance (ANOVA);
®P<0.05, one-way ANOVA followed by a Bonferroni post hoc test
with the “aggravated” group as a reference point.

Table 5. Diabetes self-care assessment scores according to the accuracy of perceived glycemic control

Misperception group (n=147
Variable e group ( )

Correct perception group (n=125)

Better (n=>55) No change (n=56) Worse (n=36) Pvalue Better (n=26) No change (n=84) Worse (n=15) Pvalue

Falsely or correctly perceived as

General diet 491 3.93 2.86
Specific diet, vegetable 4.09 4.14 2.89
Specific diet, low fat 5.47 5.34 5.36
Physical activity 3.89 3.11 3.03
Blood glucose 1.35 1.55 231
self-monitoring
Foot care 3.08 3.88 2.93
Medication 6.76 6.88 6.88

0.001 4.46 3.93 3.93 0.60
0.011 3.35 3.74 3.27 0.53
0.86 5.08 5.29 5.00 0.68
0.05 3.48 3.96 237 0.017
0.14 2.77 1.81 2.20 0.20
0.09 3.77 3.40 3.63 0.76
0.67 7.00 6.91 6.77 0.26

The cutoff for the significance of actual glycemic control was chosen as a change in glycated hemoglobin of 0.4%.
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ity, 3.89 vs. 3.48) This result highlights the necessity of finding a
way to encourage the group of patients with false perceptions
of glycemic control to evaluate their diabetes self-management
in a more objective and realistic manner, such as keeping a
food or physical activity diary.

The subjective assessment of diabetes self-care is not
correlated with actual glycemic control

The next research question was whether patients’ assessments
of diabetes self-care are associated with actual glycemic control.
The correlations between actual glycemic control, defined as a
change in A1C or FPG, and assessment scores of diabetes self-
care were not significant at a P value cutoft of 0.05, and only the
self-assessment score for foot care was marginally correlated
with a change in FPG (Pearson correlation coeflicient= -0.125,
P=0.039). This suggests that actual glycemic control is deter-
mined by different cues than perceived glycemic control.

DISCUSSION

This study was conducted to explore whether type 2 diabetes pa-
tients’ perceptions of glycemic control predicts actual glycemic
control through the administration of a self-reported question-
naire. Patients who perceived glycemic control as “improved”
showed a mild but significant decrease in A1C, and those who
predicted their glycemic control as “aggravated” had a signifi-
cant increase in FPG compared to the group who thought their
glycemic control did not change significantly. Of particular in-
terest from our study is the fact that about half the diabetes pa-
tients misperceived their actual glycemic control. Patients” per-
ceptions of glycemic control were associated with their subjec-
tive assessment of diabetes self-care behavior, especially diet and
exercise. However, the subjective assessment of diet and exercise
did not correlate with actual glycemic control, and patients who
misperceived glycemic control under- or over-estimated diabe-
tes self-care.

Numerous studies have demonstrated that improvements
in diabetes self-care practices such as diet, exercise, self-moni-
toring of blood glucose, foot care, and medication compliance,
enhance glycemic control [4-7]. However, the finding that the
subjective assessment of diabetes self-care, which is associated
with subjective glycemic control, does not correlate with actu-
al glycemic control, as well as the findings that half of patients
misperceive their glycemic control and patients who falsely
predict glycemic control as better have more favorable assess-
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ments of self-care than those with worse perceived glycemic
control, suggest that it is necessary to encourage patients to
monitor their self-care behavior in an objective, realistic, and
quantitative manner.

To enhance the objective assessment of self-care behavior,
especially diet and exercise, diabetic patients should be encour-
aged to keep a food and physical activity diary [5,11]. Reflec-
tion of diabetes self-care based on objectively collected data
will motivate patients’ behavioral changes, leading to an im-
provement in glycemic control. These days, mobile devices for
real-time collection and the storage of life-log data on physical
activity, blood glucose, and diet are rapidly being developed.
Favorable outcomes of studies evaluating the efficacy and safety
of ubiquitous health services in improving glycemic control
suggest that the incorporation of mobile devices into diabetes
care to help patients collect life-log data on physical activity,
diet, and blood glucose will enable patients to monitor their
self-care more objectively, leading to better glycemic control
[12,13].

A strength of our study is that we evaluated patients” diabetes
self-care assessments with well-validated self-report question-
naires (SDSCA). Additionally, actual glycemic control is defined
as the change in A1C from the previous A1C to reflect the most
recent glycemic control, unlike other studies that defined actual
glycemic control based on a recent A1C value which may not
reflect current glycemic control. A limitation of the study is the
lack of information on each patient’s level of education, as that
might affect his or her perception of glycemic control and self-
care activity. Additionally, because of the cross-sectional design
of our study, we could not observe whether a more realistic and
objective analysis of self-care assessment would enhance the ac-
curacy of patients’ perceived glycemic control. Further, the ab-
solute change in A1C from the previous clinic visit was approxi-
mately 0.1%, which was relatively small, and it may be partly ex-
plained by the good glycemic control of study participants at
baseline. We did not intend to enroll subjects with good glyce-
mic control; however, the baseline A1C was 7.2% on average,
which may have been affected by the inclusion criteria of no
change in medication since last the clinic visit to exclude the
effect of medication adjustment on glycemic control.

In conclusion, we found a weak but significant correlation
between perceived glycemic control and actual glycemic con-
trol. However, half of the diabetes patients in the study misper-
ceived their glycemic control and falsely predicted their actual
glycemic control, with subjective assessments of diabetes self-
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care practices, such as diet and exercise, being exaggerated in
the group demonstrating misperceptions.

Based on the present survey, we underscore the importance
of adopting ways to objectively and quantitatively monitor pa-
tients’ diabetes self-care behaviors and to help patients assess
their glycemic control on the grounds of such objective data.
Future study is warranted to test whether improvements in the
objective assessment of self-care behavior will enhance the ac-
curacy of perceived glycemic control and, eventually, actual
glycemic control.
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