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ARTICLES

Is diabetes knowledge associated with health-related quality of life
among subjects with diabetes? a preliminary cross-sectional conven-
ience-sampling survey study among English-speaking diabetic subjects in

Singapore
Xu-Hao Zhang,Hwee-Lin Wee'?,Kevin Tan’ ,Julian Thumboo’* , Shu-Chuen Li’

[ Abstract] Objective Health-related quality of life (HRQoL) has been increasingly used as an important out -
come measure to assess efficacy of diabetes interventions . It was reported that diabetes knowledge contributes to bet -
ter metabolic control ,which is associated with better HRQoL. However , the relationship between diabetes knowledge
and HRQoL hasn’t been explored. The objective of the study was to evaluate if diabetes knowledge is associated with
HRQol. among English-speaking subjects with diabetes in Singapore . To establish this relationship will not only fill
in the knowledge gap ,but more importantly would allow improving diabetic patients > HRQoL by enhancing their dis -
ease-related knowledge. Methods English-speaking subjects (aged >21) with self-reported diabetes were recrui -
ted by convenience sampling at a public event organized by Diabetic Society of Singapore to commemorate the World
Diabetes Day. Correlation between diabetes knowledge (measured using the General Diabetes Knowledge Test ( GD-
KT) ,score range 0-100) and HRQoL ( measured using the Audit of Diabetes-dependent Quality of life ( AD-
DQol.) ,score range 0 ~ 100 ; EQ-5D,score range —0. 594 to 1) were studied using Pearson correlation coefficients .
The relationship between diabetes knowledge and HRQoL. was studied using 3 separate multiple linear regression
(MLR) models with HRQoL scores as dependent variable and GDKT score as independent variable . No adjustment
was made in the first MLR model , while socioeconomic variable (s) and socioeconomic and medical status variables
were adjusted respectively in the other 2 models. Results Data from 42 subjects with complete responses were ana -
lyzed (mean (SD) age:53.0(9.61) years,45% female,90% with > 6 years of education,64.3% with other
chronic medical conditions ,40. 5% with diabetes complications ). Mean (SD) GDKT,ADDQoL and EQ-5D scores
were 33.1(3.53),46.9(18.56) and 0.9 (0. 15) respectively. Correlations between diabetes knowledge and AD -
DQoL and EQ-5D scores were 0.26 and 0. 30 respectively. A comparatively modest predictive power of diabetes
knowledge was found to explain the variances in ADDQoL and EQ -5D of around 12% ( Model IT). Conclusion
Our results showed diabetes knowledge to be modestly correlated with both diabetes -specific and generic HRQoL , in-
dicating that diabetes knowledge may be useful as a predictor of HRQol. when modeled properly . Yet, further studies

utilizing larger sample size would be required to confirm the observation .
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INTRODUCTION

Diabetes mellitus (DM ) has become a growing public
health concern not only for its increasingly high preva -
lence but also for its severe impairment on the quality
of life of diabetic patients. It is estimated that there will
be over 221 million people suffering from diabetes mel -
litus in the whole world by 2010 and the affected popu-
lation in Asia alone will probably account for 61% of
this total "’ From 1997 to 2010 , prevalence rate is ex-
pected to increase by 111% in Asia due to predispo-
sing factors such as obesity , sedentary lifestyle and pop -
ulation agingiz] .

Health-related Quality of life ( HRQoL.) is in-
creasingly being used as an additional outcome measure
to evaluate patient-perceived physical , emotional and
social well-being, in assessing efficacy of interventions
in diseases where conventional clinical outcomes (such
as biochemical changes and physician assessment )
alone might not assess health adequately. In real life
practice , patients with diabetes mellitus have been re -
ported to have worse quality of life compared with non -
diabetic population because of the complications (e. g.
blindness , dialysis , symptomic neuropathy , foot ulcers,
and congestive heart failure ) , physical (e. g. physical
suffering , limited diet and actions , decreased energy )
and psychological impacts (e. g. depression, loss of
self-confidence ) caused by the disease o

Several published studies have shown that diabe -
tes knowledge is positively associated with self -manage-
ment of the disease. Knowledgeable patients are more
likely to have better metabolic control measured using
hemoglobin Ale (HbAlc) or glycosylated hemoglobin
(GHb) "™ .1t has also been reported that better meta -
bolic control is associated with better health -related
quality of life of diabetic patients[gwlz] . Another study
by Lau and co-workers indicated that lower HbA 1¢ val-
ue is associated with improved HRQoL in the mental
aspect but not in the physical domain ,which could be
explained by mental empowerment from proactive dis -
ease management and physical inconvenience of in -
creased regimen complexity ! However ,relatively little
is known regarding the impact of diabetes knowledge on
health-related quality of life. The purpose of the present
study was thus to investigate whether diabetes knowl -

edge is associated with HRQoL. Two hypotheses to be

tested in the study were described as follows ; (1) Pa-
tients with better diabetes knowledge would have better
HRQoL; (2 ) Diabetes knowledge is better correlated
with a disease-specific HRQoL. measure , namely , Audit

of Diabetes-Dependent Quality of Life ( ADDQoL.) than
with generic measure (EQ-5D).

METHODS

Subjects and Study Design

The cross-sectional study was undertaken at the World
Diabetes Day 2004 commemorative event organized by
Diabetic Society of Singapore at the exhibition hall of a
major shopping center in Singapore on October 17,
2004. The aim of the event was to enhance people’s
knowledge of diabetes , preventive methods and other
disease-related information as well as to provide free
screening tests of cholesterol ,blood pressure , body fat,
HbAlc ete. Participants were approached by research
assistants to identify whether they were eligible for the
current study. Inclusion criteria were English -speaking
diabetic patients aged 21 and above ,who were able to
complete questionnaires in English without any assis -
tance. The purpose of the study was explained to poten -
tial subjects by the research assistants . All subjects who
agreed to participate in the study were asked to sign a
written informed consent.

Subjects were then asked to complete a booklet
containing a background datasheet , diabetes knowledge
test sheet and a battery of HRQoL instruments. The
background datasheet collected information on patient
information including socioeconomic variables ( age,
gender , ethnicity , years of education ,dwelling type , and
working status ) and related medical conditions ( smok-
ing history , presence of acute medical conditions in the
past 4 weeks , presence of other chronic medical condi-
tions and presence of DM complications ). Patients’
knowledge was tested by the General Diabetes knowl -
edge test ( GDKT). Their HRQoL was assessed by the
Audit of Diabetes-dependent Quality of life ( ADDQol.)
and EQ-5D.

Instruments
The General Diabetes Knowledge Test ( GDKT)
General Diabetes Knowledge Test is a 36-item ques-

tionnaire covering 6 content areas in diabetes preven -
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tion and control , namely , general knowledge of diabe -
tes, risk factors of diabetes ,symptoms of diabetes , com-
plications of diabetes ,treatment and management of di -
abetes and monitoring of diabetes. It was a newly devel -
oped questionnaire with the aim to evaluate outcomes of
diabetes education among general public including pa -
tients and non-patients, as such tool was lacking be-
fore. It has proven to be a valid and reliable measure .
Internal consistency of GDKT was high ( Kuder-Rich-
ardson Formula 20 or KRF20 =0. 9289 ). Item difficul-
ty ranged from 0. 59 to 0. 97 and was significantly dif-
ferent between subjects with and without diabetes for 8
items (P <0.05). Test-retest reliability was moderate
(ICC =0.54) . Construct validity was demonstrated
using a known-group approach where subjects with dia -
betes were expected to have better knowledge of diabe -
tes (i. e. higher GDKT scores ) than subjects without
diabetes (shown in Appendix T). Here ,any response of
“yes” is regarded as a correct answer and marked as 1
point, “no” or “unsure” is regarded as wrong answer
and marked as 0. A raw score is obtained based on the
sum of correct responses. Then it is converted to a final
score of 0-100 according to percentage. A higher score

indicates better general knowledge of diabetes .

The ADDQoL

ADDQoL-13.3.03 is a 19-item disease-specific instru-
ment designed to measure individual ’s perception of the
impact of diabetes on their health status. These 19 i-
tems are related to physical functioning ,symptoms , psy-
chological well-being, social well-being, role activities
and personal constructs 1 Fach item is scored on a
5-point scale (from-3 to 1) and the importance of each
particular item is rated on a 4-point scale (0-3). A
weighted rating is then calculated as the raw score ,
which is converted to a final score on a 0-100 scale. A
higher score indicates a better health status. This in-

. . . 4
strument has been validated in Singapore e

The EQ-5D

The EQ-5D questionnaire is a 5-item ( mobility, self-
care , usual activities , pain/discomfort and anxiety/de-
pression ) questionnaire for respondents to self -classify

and rate their health on the day of administration of the

instrument '’ For each item , there are three re-
sponse levels ( namely, with no problem, with some
problems , and with extreme problems ). Theoretically,
243 unique health states could be identified by the de -
scriptive system of the instruments. Scoring methods
have been developed to assign each of these health
states a utility score in which 1 represents full health
(no problem with all 5 items) and O represents being
dead"""". The range of the final score is from-0. 594
to 1. 00.

Statistical Analysis

Data were entered into an Excel spreadsheet ( Microsoft
Corporation , Redmond , Washington ) and analyzed u-
sing the Statistical Package for the Social Sciences , ver-
sion 12.0 (SPSS Inc, Chicago,Ill). Subjects with =10
missing values in GDKT or =6 missing items in AD-
DQoL or = 1 missing value in EQ-5D were excluded
from all analyses.

The Pearson correlation coefficients were used to
study the correlation between diabetes knowledge
(measured using the GDKT ) and HRQoL ( measured
using the ADDQoL. and the EQ-5D). Three separate
multiple linear regression models ( MLR) were used to
investigate the relationship between diabetes knowledge
and HRQoL with HRQoL scores as the dependent vari -
able and GDKT score as an independent variable .
Dummy variables were created for ethnicity , education
and dwelling type. There was no adjustment of any oth -
er variable in the first MLR model. Univariate analyses
were performed to select significant socioeconomic vari -
ables (if any) to be included in the second MLR , and
significant socioeconomic together with related medical
condition variables (if any) for the third MLR. For all
data analyses, statistical significance was set at

(P<0.05).

RESULTS

Characteristics of the Subjects

Altogether 56 eligible subjects participated in the
study , among which 14 were dropped due to incomplete
responses as defined previously , leaving 42 subjects
with complete responses for analysis. 90% of the eligi-

ble subjects had more than 6 years of education. Apart
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from diabetes, 64. 3% had at least one other chronic
medical condition (including hypertension , heart disea-
ses, stroke, lung diseases including asthma , cancer,
musculoskeletal diseases , mental illness, etc. ), and
with 40. 5% suffered from diabetes complications (in-
cluding eye disease, foot problems, kidney disease,
heart disease , stroke , erectile dysfunction and neuropa -

thy). Compared with the scores in generic HRQoL

questionnaire like EQ-5D, respondents had a lower
score in the disease-specific questionnaire as AD-
DQol., which may prove that ADDQoL is more sensitive
to change and responsive to differences than generic
QoL measure . Other general characteristics of the
study subjects and scores of GDKT and HRQol are
shown in Table 1.

Table 1 Characteristics of study subjects and scores of GDKT and HRQoL

Subject characteristics (N =42)

N (% ) unless specified otherwise

Mean (SD) age in years
Female gender
Ethnicity
Chinese
Indian
Types of diabetes mellitus
Type 1
Type 11
Dwelling type
Lower cost public housing
Public housing
Private housing
Years of education
<6
7~10
=11
Working
Smoking
Presence of acute medical conditions "
Presence of at least another chronic medical condition *
Prevalence of DM complications = *
Mean General Diabetes Knowledge Test (SD) scores

Mean (SD) ADDQoL scores

Mean (SD) EQ-5D scores

53.0(9.61)
18(45.0)

36(85.7)
5(11.9)

13(31.0)
29(69.0)

1(2.4)
32(76.2)
9(21.4)

4(10.0)
18(45.0)
18(45.0)
23(54.8)
3(7.1)
23(54.8)
27(64.3)
17(40.5)
92.1(9.81)
46.9(18.56)

0.9(0.15)

Note: " : Acute medical conditions included running a nose ,sore throat or cough ,vomiting or diarrhea , headache lasting more than

one day ,sleeping problems and body injuries. * ; Chronic medical conditions included hypertension ,heart diseases ,stroke ,lung diseases

including asthma , cancer , musculoskeletal diseases (including rheumatism or back pain ) , mental illness and others. ;DM complica-

tions included eye disease ,foot problems , kidney disease ,heart disease ,stroke ,erectile dysfunction and neuropathy



148 JOURNAL of CHINESE CLINICAL MEDICINE VOLUME 4| NUMBER 3 | March 2009

Table 2 Multiple linear regression models to investigate the impact of diabetes knowledge on HRQoL

Model I Model II Model IIT
Dependent Independent Adjusted Independent Significant ex-  Adjusted
variable Variable R square variable ternal variable R square
(s) adjusted

ADDQoL Diabetes 0. 050 Diabetes age 0.125 Same as model II
score knowledge knowledge

score score
EQ-5D score Diabetes 0. 065 Diabetes age,education  0.115

knowledge knowledge

score score

Note: Model I:no adjustment ; Model 11 : adjusting for socioeconomic variables that cause significant difference in HRQoL scores ;

Model 111 ; adjusting for medical conditions and sociodemographic variables ,which cause significant difference in HRQoL scores

Relationship between Diabetes Knowledge and
HRQoL

The correlation between diabetes knowledge and AD -
DQoL, EQ-5D scores were 0.27 (P =0.08) and 0. 30
(P =0.06) respectively. Diabetes knowledge score
seemed to be modestly correlated with the two HRQoL
measures. Yet, none of correlations has been shown to
be statistically significant in the study .

Univariate analysis showed that age was the only
significant external variable to be adjusted in the MLR
Il for the ADDQoL score. As for the EQ-5D score , both
age and education was identified as the significant ex -
ternal variables to be adjusted in the MLR 1II. It was
also found that no more medical -related external varia-
bles need to be adjusted in the MLRIII for both AD-
DQolL. and EQ-5D scores. Hence , the results of MLR Il
were actually the same as in MLR II. Table 2 shows
the power of 3 separate MLRs in explaining the vari-
ances in HRQoL scores. As for ADDQoL. and EQ-5D,
model Il has the highest explanative power of 12.5%
and 11. 5% respectively. Hence, it was suggested that
when adjusted properly , diabetes knowledge was one of

the predictors of HRQoL scores.

DISCUSSION

In this preliminary study among English -speaking dia-
betic patients , we found that diabetes knowledge was
modestly correlated with both diabetes -specific and ge-
neric HRQoL , though not statistically significant. Based
on the multiple linear regression models , it also sugges-

ted that diabetes knowledge could be one of the poten -

tial predictors of HRQol..

The lack of statistical power could be possibly
contributable to small sample size , as it was a cross-
sectional study by convenience sampling at just one e -
vent on the same day. We fully recognized that the
small sample size was actually a major limitation in this
study , which might reduce the representativeness of the
general diabetic population. Besides , we were constrain-
ed to certain extent to perform further subgroup analy -
ses to explore potential differences in the correlations
between different subgroups. Another plausible expla-
nation would be the health condition of the participants
at the public event would be better than the average di -
abetic patients and hence a selection bias may have oc -
curred.

Contrary to our hypothesis , the somewhat lower
correlation between knowledge and ADDQol. might be
explained by the characteristics of the questionnaires
and the study subjects. GDKT was developed based on
the findings of a public survey on general diabetes
knowledge and was aimed to be used among the general

[22-23] .
. Hence, its power to assess more spe-

population
cific diabetes knowledge might not be strong enough .
Yet, ADDQoL. is a disease-specific questionnaire.
Hence , the association between the two might not be
clearly demonstrated. Besides, our results showed that
the correlation coefficients between diabetes knowledge
and diabetes-specific and generic HRQoL are similar.
Again , this might also be due to the characteristics of

our study participants. As they were recruited from a

public event rather than hospital or clinic , their medical
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condition may tend to be less severe. The above-men-
tioned points also apply to the results of MLR models ,
from which we observed a comparatively modest predic -
tive power of diabetes knowledge in the variances of
HRQoL scores.

To the best of our knowledge , this preliminary
study may be the first to explore relationship between
diabetes knowledge and health -related quality of life , as
no published paper could be retrieved through an ex -
tensive literature search so far. As diabetes knowledge
is less likely to be affected by cultural factors ,a study
on this topic would have potential wide applicability .
Therefore ,the results from this preliminary study , albeit
with its limitations (that will be discussed ) would con-
tribute to the management of diabetes.

Besides being the possibly only study investigating
the relationship between diabetes knowledge and
HRQoL which could provide valuable information for
future related studies , there are two additional reasons
that we think why our study is important .

First, it may provide an alternative or a supple -
mentary measure to predict health -related quality of life
of diabetes patients other than metabolic control . There
are two studies with large sample size (n of 1,348, and
1,522 respectively ) showing that although metabolic
control measured as HbAlc is associated with health-

related quality of life ,such association is not significant
,20]

after adjusting for other variables

Second , although the adjusted correlation between
diabetes knowledge and HRQoL. was modest , it sugges-
ted that the increase in diabetes knowledge still have a
role to play in improving HRQoL. Moreover , apart from
the usual aim of increasing disease knowledge , patient
education programs could also incorporate other ele -
ments of the patient empowerment strategies such as
communicating effectively with healthcare profession -
als, cultivating a positive attitude towards the disease

management , etc.

CONCLUSION

Our results showed diabetes knowledge to be modestly
correlated with both diabetes-specific and generic
health-related quality of life. In addition, the current

findings support diabetes knowledge may be useful as a

predictor of HRQoL when modeled properly . This would
provide preliminary evidence that the level of diabetes
knowledge may be a useful predictor of HRQoL among
DM subjects. Yet, further studies utilizing larger sample

size would be required to confirm the observation .

ACKNOWLEDGEMENT
The authors thank Dr. Hwee-Huan Tan for her kindly

assistance with patient recruitment.

REFERENCES

1. Amos AF,McCarthy DJ,Zimmet P. The rising global burden of diabe-
tes and its complications ; estimates and projections to the year 2010.
Diabet. Med,1997,14 :SI - S85.

2. Winer N, Sowers JR. Epidemiology of diabetes. J. Clin. Pharmacol,
2004 ,44(4) :397 —405.

3. Coffey JT,Brandle M, Zhou H,Marriott D, Burke R, Tabaei BP, Engel-
gau MM, Kaplan RM, Herman WH. Valuing health-related quality of
life in diabetes. Diabetes Care,2002,25(12) ;2238 —2243.

4. Myoung-Ae Choe, Geraldine V. Padilla, Young Ran Chae, Sun Kim.
Qality of life for patients with diabetes in Korea, I the meaning of
health related quality of life. Int J Nurs Stud ,2001,38(6) :673 —682.

5. Persell SD,Keating NL, Landrum MB, Landon BE, Ayanian JZ, Borbas
C, Guadagnoli E. Relationship of diabetes-specific knowledge to self-
management activities , ambulatory preventive care and metabolic out-
comes. Prev Med,2004,39 (4) 746 —-752.

6. Nicolucei A, Ciccarone E, Consoli A, Di Martino G, La Penna G,
Latorre A, Pandolfi A, Vitacolonna E, Capani F. Relationship between
patient practice-oriented knowledge and metabolic control in intensive-
ly treated type 1 diabetic patients: results of the validation of the
knowledge and practices diabetes questionnaire. Diabetes Nutr Metab,
2000,13(5) ;276 —283.

7. Schiel R, UlbrichS, Muller UA, Quality of diabetes care, diabetes
knowledge and risk of severe hypoglycaemia one and four years after
participation in a 5-day structured treatment and teaching programme
for intensified insulin therapy. Diabetes Metab,1998,24 (6) :509 -
514.

8. Beeney LJ, Dunn SM. Knowledge improvement and metabolic control
in diabetes education ; approaching the limits? Patient Educ Couns.
1990;16(3) :217 -229.

9. Lau C, Qureshi AK, Scott SG. Association between glycemic control
and quality of life in diabetes mellitus. J Postgrad Med,2004,50(3) :
189 - 194.

10. Vanelli M, Chiarelli F, Chiari G, Tumini S. Relationship between met-
abolic control and quality of life in adolescents with type 1 diabetes.
Report from two Italian centres for the management of diabetes in
childhood. Acta Biomed Ateneo Parmense ,2003,74 (Suppl 1) :13 -
17.

11. Mortensen HB et al. Findings from the Hvidore Study Group on



150

JOURNAL of CHINESE CLINICAL MEDICINE VOLUME 4| NUMBER 3 | March 2009

12.

13.

14.

Childhood Diabetes: metabolic control and quality of life. Horm Res,
2002,57 (Suppl 1) :117 -120.

Hoey H, Aanstoot HJ, Chiarelli F, Daneman D, Danne T, Dorchy H,
Fitzgerald M, Garandeau P, Greene S, Holl R, Hougaard P,Kaprio E,
Kocova M, Lynggaard H, Martul P, Matsuura N,McGee HM , Mortens-
en HB,Robertson K,Schoenle E,Sovik O,Swift P,Tsou RM, Vanelli
M, Aman J. Good metabolic control is associated with better quality of
life in 2,101 adolescents with type 1 diabetes. Diabetes Care,2001,
24(11).1923 - 1928.

Bradley C,Todd C,Gorton T,Symonds E,Martin A, Plowright R. The
development of an individualized questionnaire measure of perceived
impact of diabetes on quality of life ; the ADDQoL. Qual Life Res,
1999,8(1-2):79 -91.

Wee HL,Tan CE, Goh SY,Li SC. Is the Audit of Diabetes-Dependent
Quality-of-Life ( ADDQOL ) Questionnaire Useful in Measuring
Health-related Quality of Life (HRQoL) in Asian Patients with Dia-

betes? PharmacoEconomics ,2006 (in press).

. Brooks R, with the EuroQol Group : EuroQol : the current state of play.

Health Policy,1996,37.53 -72.

. Rabin R and de Charro F. EQ-5D :a measure of health status from the

EuroQol Group Ann Med,2001,33.337 -343.

. Dolan P Modeling valuations for EuroQol health states Med Care ,

18.

19.

20.

21.

22.

23.

1997,35:1095 - 1108.

Dolan P and Roberts J Modeling valuations for Eq-5d health states ; an
alternative model using differences in valuations Med Care ,2002,40 .
442 -446.

Redekop WK, Koopmanschap MA , Stolk RP, Rutten GE, Wolffenbut-
tel BH, Niessen LW. Health-related quality of life and treatment satis-
faction in Dutch patients with type 2 diabetes. Diabetes Care,2002,
25(3) :458 —463.

Tabaei BP, Shill-Novak J,Brandle M, Burke R, Kaplan RM, Herman
WH. Glycemia and the quality of well-being in patients with diabe-
tes. Qual Life Res,2004,13(6) ;1153 - 1161.

Midthjell K, Holmen J, Bjorndal A, Lund-Larsen G:Is questionnaire
information valid in the study of a chronic disease such as diabetes ?
The Nord-Trondelag diabetes study. J Epidemiol Community Health
1992 ,46 537 - 542.

Wee HL ,Zhang XH, Tan K, Thumboo J,Li SC. Reliability and validi-
ty of the general diabetes knowledge test. Proceedings of 10th ISPOR
Annual Meeting, Washington,DC,USA ,May 15 - 18,2005.

Wee HL,Ho HK, Li SC. Public awareness of diabetes mellitus in Sin-
gapore. Singapore Med J,2002,43(3) ;128 —134.

( Editor Wu)





