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Abstract

Aims This study explores levels of physical and psychological wellbeing among
adults with Type 2 diabetes, and aims to identify the clinical, demographic, and
psychological factors that are associated with differences in wellbeing.

Methods Research participants (N=615) were randomly selected from a database of
primary care records for people with diabetes (N=4857) in New Zealand. Self-report
data were collected through a mailed questionnaire and clinical data from electronic
records were obtained with participants’ permission.

Result Mean HbA . was 7.5% (SD=1.5) although this varied significantly across
ethnic groups (p=.001) with metabolic control highest among New Zealand
Europeans and lowest among Pacific peoples. Results showed that Pacific groups also
experienced the highest levels of distress about diabetes, and concern about prescribed
medication.

Conclusions Adults with Type 2 diabetes who are young, overweight, have concerns
about prescribed medications, and those of Pacific ethnicity, are most likely to
experience adverse health outcomes including poor metabolic control and diabetes-
related distress. Among Pacific peoples in particular there is a need to address
concerns about medication and emotional distress about diabetes, while maintaining a
focus on improving metabolic control.

The aims of diabetes treatment are to promote good glycaemic control, and quality of
life.""? Research shows that while an HbA,. <7% is recornrnended,3 A many, perhaps
even the majority” of people with Type 2 diabetes do not achieve this goal. However
there is considerable variation between individuals. Previous research has shown that
differences in health outcomes among people with Type 2 diabetes are related to
clinical and demographic characteristics including ethnicity.("8

Research shows that many people experience diabetes-related distress.””'* However
there have been very few studies to date exploring individual variation in diabetes-
related psychological outcomes. As a consequence we know little about how diabetes
distress might vary between individuals. For example, although we know that
differences between ethnic groups have been shown for metabolic control, we do not
know if the psychological burden of diabetes shows a similar pattern of association
with ethnicity. Health services providing psychological support for people with long-
term conditions including diabetes are now funded in some regions in New Zealand
and so it is very timely that research now identifies the predictors of poor illness-
related psychological outcomes so that we may learn who is most at risk, and how
best to intervene, in order to promote wellbeing among people with diabetes.
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In addition to clinical and demographic characteristics, psychological variables are
also related to health outcomes. For example the widely-used Common Sense Model
of illness self—regulation13 suggests that psychological variables including beliefs
about treatment can play a salient role in determining coping behaviour and
subsequent health outcomes.* Further, because treatment beliefs are amenable to
change in a way that age and ethnicity for example are not, these psychological
variables are of particular interest to researchers who may want to identify targets for
interventions that aim to improve health outcomes.

Helping people with diabetes to stay well is clearly an important, and challenging,
goal. The evidence suggests many people with diabetes experience suboptimal
physical and psychological health outcomes but few studies have examined how
outcomes — particularly illness-related psychological outcomes—vary across
individuals. The aims of this study are to:

1. Explore levels of physical and psychological wellbeing among adults with
Type 2 diabetes

2. Identify clinical, demographic, and psychological factors associated with
differences in wellbeing

3. Test for between-group differences in physical and psychological wellbeing
and treatment beliefs, across ethnicity.

Research design and methods

The research sample (N=1015) was randomly selected from a database of primary
care records for people with diabetes (N=4857) held in Wellington, New Zealand.
This database showed an under representation of Maori and Pacific groups compared
with population-based diabetes estimates.'® Therefore, Maori and Pacific groups were
purposefully over-sampled in the research design so that the ethnicity of participants
in this study might closely reflect the demographic profile reported by the Ministry of
Health' for people with Type 2 diabetes in New Zealand. Inclusion criteria for this
study were: diagnosis of Type 2 diabetes by a physician in accordance with national
guidelines”; and aged >18.

Psychological data were collected using a mailed questionnaire survey, with a
response rate of 62% providing 629 completed questionnaires. Potential participants
were mailed a letter of introduction informing them of the study and inviting their
participation; two weeks later they received an information sheet, a consent form, and
a copy of the research questionnaire. For consenting participants’ (N=615, 98%)
relevant physician-assessed clinical data including glycosylated haemoglobin (HbA ;)
were obtained from electronic medical records and released to the researcher in non-
identifiable form. Clinical data and questionnaire data were linked by unique
identifier codes; patient anonymity was protected at all times during the research.
Ethical approval for this study was obtained from the Massey University Human
Ethics Committee, protocol 02/140.

Participants—Table 1 provides a summary of participants’ demographic and clinical
characteristics. Participants’ mean age was 63 years (SD=11.6), and forty-seven
percent were female. The ethnic composition of participants (57% New Zealand
European, 30% Maori, 6.4% Pacific Island) matched closely with proportional
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representation of the three main ethnic groups that comprise the New Zealand
diabetes population as reported by the New Zealand Ministry of Health.'” On average,
length of diagnosis with diabetes was 8.1 years (SD=5.8); mean HbA . was 7.5%
(SD=1.5), with a range from 4.5 to 13.5. Nine percent of participants were currently
using insulin, almost half (49%) had a treatment regimen that included ACE
inhibitors, and 25% had been prescribed statins. Mean body mass index (BMI) was 31
(SD=7.1), and 15% were current smokers.

Table 1. Demographic and clinical characteristics of participants (N=615)

Age in years (mean, sd) B3 (11.6)
Gender
Female (number, %) 292 (47 .5)
bale (number, %) 323 (52.5)
Ethnicity
MZ European (number, %) 352 (572
W&or (number, %) 186 (30.5)
Facifict (number, %) 39 (B.5)
Othert (number, %) 36 (5.8)
Length of diagnosis in years (mean, sd) 8.105.8)
Body Mass Index (mean, sd) NN
Haermoglobin Aq (number, %)
<7 % 269 (42.1)
/8% 196 (31.8)
8.1-9% 80 013.00
=0% B8003.00
Current diabetes treatments (humber, %)
Diet and exercise alone 186 (30.2)
Oral treatment: ACE inhibitors 302 (49.1)
Oral treatment. Antihypertensives 22 (a6
Oral treatment: Statins 151 (25.0)
In=ulin g6 (2.1

1 E.g., Tongan, Samoan, Cook Islands, Fijian, MNiuean '
T E.g., Dutch, German, Indian, Chinese

Measures—Length of diabetes diagnosis, current treatments, BMI, and most recently
recorded HbA . were extracted from electronic medical records. General self-reported
mental health and physical health were assessed using the SF-12 MCS subscale, and
SE-12 PCS subscale, respectively.'® Diabetes-related psychological distress was
measured using the Problem Areas In Diabetes (PAID) scale.!” The Beliefs about
Medications Questionnaire (BMQ)18 was used to assess concern about diabetes
medicines (six items), and perceived medication necessity (five items), with responses
provided on a 5-point Likert scale: (1) strongly disagree; (2) disagree; (3) uncertain;
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(4) agree; (5) strongly agree. The average score across items in each BMQ subscale
were calculated providing two summary scores (medication concern; medication
necessity) with a range from 1 to 5.

Statistical analyses—Mean scores were first calculated for the four primary outcome
variables of interest in this study: HbA ., diabetes-related distress (PAID), self-
reported general physical health (SF-12 PCS), and self-reported general mental health
(SF-12 MCS), and their relationships with clinical, demographic, and psychological
variables were assessed using Pearson’s correlation coefficients. Second, ANCOVAs
were used to test for between-groups differences in outcome variables across
ethnicity. In all ANCOVA tests age, length of diagnosis, BMI, and treatment (insulin
use) were entered as co-variates in the model to control for their effects. SPSS/PC
version 15.0 was used for all statistical analyses with alpha set at .05.

Results

Levels of physical and psychological wellbeing—Mean HbA . was 7.5 (SD=1.5)
and, as shown in Table 1, 257 participants (42.1%) met the recommended goal for
Type 2 diabetes in New Zealand” of an HbA . less than 7%. The average score on the
Problem Areas In Diabetes (PAID) scale was 19.6 (§D=19.1) and this is in line with
average scores reported in previous research.'> Mean scores on the SF-12 PCS
(physical health) and SF-12 MCS (mental health) subscales were 44.0 (SD=10.0), and
50.5 (§D=9.3), respectively.

Relationships between clinical and demographic characteristics and health
outcomes—Table 2 shows the relationships between demographic and clinical
characteristics and the four outcome variables of primary interest in this study (HbA,
diabetes-related psychological distress, self-reported general physical health, and self-
reported general mental health). Greater age was associated with lower self-reported
physical health, and higher self-reported mental health, as is consistent with previous
research.'® Higher age was also related to lower HbA ., and fewer worries about
diabetes. Longer length of diagnosis was associated with higher HbA |, and lower
self-reported general physical wellbeing; length of diagnosis was unrelated to
measures of general (SF-12 MCS) or diabetes-specific (PAID) emotional wellbeing.
There was a positive relationship between prescribed insulin treatment, and HbA ..

Relationships between treatment beliefs and health outcomes—Greater concern
about diabetes medication was associated with higher HbA ., higher scores on the
PAID, and lower scores on the SF-12 MCS subscale as shown in Table 2. Perceived
need for diabetes medication did not show significant relationships with any of the
four outcome measures.
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Table 2. Pearson’s correlations between health outcomes and clinical,

demographic, and psychological variables (N=615)

Physical and psychological wellbeing

Variables

HbA . PAID SF-12 PCS SF-12 MCS
Demographic and clinical variables
Age -.25 (p=.001) -.36 (p=.001) -.26 (p=.001) .22 (p=.001)
Gender (% female, number) -.01 (p=.587) -.04 (p=.332) -.12 (p=.007) .02 (p=.680)
BMI .15 (p=.001) 17 (p=.001) -.12 (p=.005) -.13 (p=.004)
Length of diabetes diagnosis (years) .19 (p=.001) -.07 (p=.127) -.12 (p=.007) -.07 (p=.133)
Treatment (using insulin) .13 (p=.001) .07 (p=.090) .01 (p=.988) -.07 (p=.110)
Treatment beliefs
Medication necessity .06 (p=.211) .02 (p=.686) -.06 (p=.232) -.08 (p=.108)
Medication concern .25 (p=.001) .57 (p=.001) .02 (p=.739) -.34 (p=.001)

Differences in diabetes-related outcomes by ethnicity—Figure 1 displays means
for HbA . across four ethnic group categories: New Zealand European; Maori;
Pacific; and Other. Figure 2 shows average scores on the Problem Areas in Diabetes
scale across these same four ethnic groups. On average HbA . was lowest (showing
better metabolic control) among New Zealand European participants, and highest
among Pacific participants. Pacific participants also showed the highest scores on the

PAID, as displayed in Figure 2.

Figure 1. Glycaemic control by ethnicity showing means and 95% confidence

intervals
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Figure 2. Scores on the Problem Areas in Diabetes (PAID) scale by ethnicity
showing means and 95% confidence intervals
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Testing between-group differences—Table 3 displays means (SE), and p-values
from ANCOV As testing for between-group differences in physical wellbeing,
psychological wellbeing, and medication beliefs across four ethnic groups. Analyses
controlling for the effects of age, length of diagnosis, BMI, and insulin use showed
that there were significant between-group differences for: HbA . (p=.001); scores on
the PAID (p=.001); SF-12 MCS (p=.030); and the medication concern subscale of the
BMQ (p=.001). Results show that, on average, Pacific peoples showed the highest
HbA ., and reported the greatest worry about diabetes; and they also showed the
highest levels of concern about prescribed medication. An additional ANCOVA
controlling for scores on the SF-12 MCS was run for the PAID and this did not
change the reported results. This suggests that the higher levels of diabetes-related
distress found among Pacific people were not accounted for by any cultural
differences in self-reported general mental health.
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Table 3. Means, standard errors, and p-values showing between-groups differences’ in physical wellbeing, psychological wellbeing, and
treatment beliefs across four ethnic groups

Eth nicity
New Zealand Maori Pacific Other
European (n=183) (=3 (m= 36
(n= 352}
Mi5E) WisE M(5E) Wi5E) pvalue
Physical wellbeing
Haermoglobin &4 2.1 (08) FET N 2.40 (22) 734 (24 0.001
SF-12 PCS 4324 (58] 4514 (73) 44 83 (1.61) 44 23 (1.689) 0.245
Psychological wellbeing
FPAID 16.39 (1.03) 2379 101.45) 35.15 (2.99) 2796 (3.14) 0.001
aF-12 MCS 51.36 (52) 4594 (73) 51.37 11.50) 4570 1.B) 0.030
Treatment beliefs
hledication concern 223 (05) 233 (.07 3.04 (13) 281014 0.001
Medication necessity 3.94 (05) 3.97 (0B8] 382 (13) 372014 0.357
T Adjusted for age, length of diagnosis, BMI, and insulin use
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Comparison of respondents and non-respondents—T-tests and ” tests examining
potential differences between respondents and non-respondents showed no significant
difference in gender, or length of diabetes diagnosis, but there was a difference
between respondents and non-respondents for HbA ., F(1,1015) = 13.67, p < .001,
and ethnicity, x2 (3, N=1275) =59.83, p<.001. On average, non-respondents had a
higher HbA . (M =7.79, SD = 1.67) than respondents (M = 7.45, SD = 1.52), and
those who returned a completed questionnaire were more likely to be of New Zealand
European ethnicity.

Discussion

On average, people with Type 2 diabetes in New Zealand appear to show similar
levels of self-reported general physical health to peers with diabetes in other
countries,'® and similar levels of general emotional functioning to same-age peers
without diabetes.'®" In this study the majority (58%) of participants did not meet the
recommended goal4 of an HbA . < 7%. These results are congruent with international
research’ and show that many people with Type 2 diabetes experience difficulty
achieving good metabolic control. However physical and psychological health
outcomes do vary across individuals and this variation was found to be associated
with clinical, demographic, and psychological factors.

Clinical and demographic factors associated with differences in wellbeing among
adults with Type 2 diabetes—Higher BMI, younger age, greater length of diagnosis,
and insulin use were associated with higher HbA ., and this is in keeping with
observations that: being overweight exacerbates difficulties with blood glucose
regulation; insulin resistance increases over time among people with Type 2 diabetes;
and poor metabolic control leads over time to more intensive treatment, including the
prescription of insulin.

Results are consistent with research showing that age has a protective effect on
general psychological wellbeing,16 and suggest that this effect may also extend to
diabetes-related worries.'® Older adults may have had more exposure to health
problems (as the risk of common chronic illnesses such as coronary heart disease
increases with age), and as a result could have developed greater skills for coping
successfully with the emotional impact of illness, in comparison with younger
adults.'" Interestingly—and in contrast with some previous research'°—insulin use
was not associated with higher diabetes-related distress.

Relationships between treatment beliefs and physical and psychological
wellbeing—Our findings show that people who are more concerned about using
prescribed diabetes medication (e.g. worried about harmful side-effects, or possible
dependency) are more likely to experience poor metabolic control and higher
diabetes-related distress than those who have less concerns about pharmacological
treatments. It is possible that this relationship between medication concern and health
outcomes is mediated by medication use: this is in line with research showing that
greater concern about prescribed medication is associated with lower adherence to the
prescribed treatment regimen in other chronic conditions.”’ Perceived need for
diabetes medication was not related to differences in any of the four primary outcome
variables: this contrasts with results reported by Barnes et al.” but is consistent with
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the absence of a relationship between medication necessity and self-reported
adherence among renal haemodialysis patients.*

Differences in diabetes-related health outcomes across ethnicity—In comparison
with New Zealand European participants in our study, on average, Maori and Pacific
peoples experienced lower glycaemic control. Our findings are in line with research
from New Zealand”® and internationally®*'** showing that physical health among
people with diabetes varies by ethnicity and that indigenous peoples and recent
immigrants are often worst off. There are many possible reasons for this and they
include: delays in diagnosis® and treatment;>** differences in lifestyle behaviours,**
rates of obesity,&25 and diabetes education;”® and genetics.27

Findings extend our understandings of the way diabetes-related health outcomes vary
by showing that psychological outcomes such as diabetes distress show a similar
pattern of differences across ethnicity to that previously reported for physical health.
In our study the observed pattern was very consistent across both diabetes-related
physical and psychological wellbeing, with highest metabolic control and lowest
diabetes-related distress among New Zealand Europeans, and the reverse (lowest
metabolic control and highest diabetes-related distress) reported among Pacific
peoples as Figure 1 and Figure 2 illustrate. Our findings are interesting partly because
previous international research has not shown a relationship between ethnicity and
diabetes-related distress."”

While it is useful to better understand how health outcomes—including illness-related
psychological outcomes—yvary by ethnicity, we emphasise the need to consider how
this information can be used to improve population health outcomes. For example: to
identify who is most at risk for adverse outcomes; consider how best to intervene; and
to provide added impetus for the development of interventions that are acceptable,
effective, and culturally appropriate for the New Zealand diabetes population.

Identifying who is most at risk for adverse outcomes—Among adults with Type 2
diabetes in New Zealand overweight individuals; those on insulin; younger adults;

and those who have had diabetes for a longer time, are most at risk for adverse
physical health outcomes including poor glycaemic control. Younger adults, and those
who are overweight, also appear to be most at risk for experiencing diabetes-related
psychological distress. Two further characteristics identified as important in showing
who is most at risk for adverse health outcomes are: high concerns about diabetes
medication, and Pacific ethnicity.

Clinical implications and opportunities for intervention—Patients who have high
concerns about diabetes medications could be identified using a brief screening tool
(for example, the 6-item medication concern subscale from the BMQ) and invited to
talk in detail about their concerns. This gives clinicians an opportunity to clarify any
misperceptions (e.g. regarding potential harms), provide reassurance, and explain the
benefits of the prescribed treatments. As previous research has shown that lower
medication concern is associated with higher self-reported medication adherence
any success in reducing concern about diabetes medication may benefit psychological
wellbeing but could also help to increase medication adherence and therefore
metabolic control.

20,28
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Younger adults and those who are overweight appear to be at greater risk of both
diabetes-related psychological distress and poor metabolic control and this suggests
another possible target group for clinical intervention. For example, practice records
could be used to identify young overweight patients with diabetes and extra support
could be provided to help these patients manage the emotional consequences of
diabetes and improve self-care behaviour, particularly as Type 2 diabetes in young
people is associated with the early onset of significant complications such as
nephropalthy.29 Interventions that are engaging to younger adults—for example those
that are text or internet-based—may be most useful.

One important clinical implication of our findings is the need to better assist Maori
and Pacific people in managing diabetes. Primary prevention programmes that seek to
prevent the unnecessary excess burden of morbidity through early intervention,
include wider family networks, and seek to improve both metabolic control and
diabetes-related psychological wellbeing (particularly given the importance placed on
physical and psychological wellbeing—te taha tinana, and te taha hinengaro—in
Maori health frameworks™"), are strongly encouraged. Evidence suggests that Pacific
people with diabetes may be less intensively treated than New Zealand Europeans, for
example they are less likely to be prescribed statins,® and this may also contribute to
poor health outcomes and should be addressed in primary care practice.

We are not aware of any other New Zealand research assessing cultural differences in
diabetes-related psychological wellbeing and this is an important original contribution
of the present study. Findings show that among Pacific people in particular, there is a
pressing need to reduce concerns about diabetes medication and emotional distress
about diabetes while continuing to focus on improving glycaemic control. Diabetes
nurse educators, diabetes specialist nurses, and health psychologists could play an
important role in delivering this type of care in collaboration with primary care and
specialist physicians. The recent development of clinics that provide psychological
support for people with an ongoing physical illness including diabetes is very timely,
and we encourage staff at these clinics to carefully consider the needs of Pacific
peoples with diabetes.

Limitations and directions for future research—The cross-sectional design of the
current study precludes the interpretation of causal relationships and some caution in
the generalisability of results is suggested as there were small numbers of participants
in some subgroups (e.g., Pacific peoples). The response rate is modest (62%) and
could be improved in future research. Two identifiable strengths of this study are the
inclusion of both clinical and psychological data; and the close match between the
cultural composition of the research sample and the population of interest (people
with Type 2 diabetes in New Zealand).

There are reasons to interpret the results of this study with some caution. First, many
people may identify with more than one ethnic group. However in the primary care
database used to identify potential participants ethnicity was recorded as a single
variable with mutually exclusive categories (e.g., New Zealand European; Maori;
Pacific; or Other). Second, differential non-response was associated with ethnicity in
this study and may represent a potential compromise to the external validity of the
study. The use of an English-language questionnaire may have reduced the response
rate among those for whom English is a second language. Further the absolute number
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of Pacific Island participants in this study (n = 39) is small. We recommend that
further research is undertaken to test the validity of our findings and to determine
whether the results that we report are representative of the broader experiences of
Pacific peoples with Type 2 diabetes in New Zealand.

Findings from the present study may be useful to guide the direction of future
research. Results highlight the poor health outcomes experienced by Pacific people
with diabetes; however further research is needed to help us understand how these
come about. For example, we need to examine the causal relationships between
HDbA . and diabetes-related distress. Poor metabolic control (with the associated
increase in complications) may cause an increase in diabetes-related distress:
alternatively, high distress and concern about medication could reduce medication
adherence, and thus lead to lower metabolic control. Prospective cohort studies will
help to disentangle the direction of causality. Future research could also examine
variation in health outcomes between Pacific subgroups (e.g. Samoan, Tongan, and
Fijian) as this has been shown to be important in studies of cardiovascular disease
risk®' but was not feasible in our study due to small group sizes.

Competing interests: The author has no competing interests to declare.

Author information: Charlotte A M Paddison, Senior Research Associate, General
Practice and Primary Care Research Unit, Department of Public Health and Primary
Care, University of Cambridge, Cambridge, United Kingdom

Acknowledgements: I am very grateful to the participants and thank them for their
time in assisting with this research. The following organisations are acknowledged for
their support: Wellington Regional Diabetes Trust; Palmerston North Medical
Research Foundation; New Zealand Society for the Study of Diabetes; and the
Economic and Social Research Council (UK). Particular thanks are expressed to Dr
Fiona Alpass and Dr Christine Stephens (Massey University, New Zealand) for their
excellent supervision and professional guidance; and to Rebekah Tuileto'a, Fiasili
Vaeau, and Mandy Faimalie for their support.

Correspondence: Charlotte Paddison, General Practice and Primary Care Research
Unit, Institute of Public Health, University Forvie Site, Robinson Way, University of
Cambridge, Cambridge CB2 OSR, United Kingdom. Email:

camp3 @medschl.cam.ac.uk

References:
1. World status on implementation of the DAWN call to action and patient-centred initiatives in
diabetes: Introduction. 3rd International DAWN Summit; 2006 April; Florence, Italy.

2. Rose M, Fliege H, Hildebrandt M, et al. The network of psychological variables in patients
with diabetes and their importance for quality of life and metabolic control. Diabetes Care
2002;25(1):35-42.

3. American Diabetes Association. Standards of Medical Care in Diabetes. Diabetes Care
2005;28(Supplement 1):S4-36.

4. New Zealand Guidelines Group. Best practice evidence-based guideline: Management of type
2 diabetes. Wellington: Ministry of Health, 2003.

5. Bergenstal RM, Gavin JR. The role of self-monitoring of blood glucose in the care of people
with diabetes: Report of a global consensus conference. The Am J Med 2005;118(9A):1S-6S.

6. Kirk JK, Passmore LV, Bell RA, et al. Disparities in A1C Levels Between Hispanic and Non-
Hispanic White Adults With Diabetes: A meta-analysis. Diabetes Care 2008;31(2):240-246.

NZMIJ 5 March 2010, Vol 123 No 1310; ISSN 1175 8716 Page 40
URL: http://www.nzma.org.nz/journal/123-1310/4008/ ©ONZMA



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Barnes LC, Moss-Morris R, Kaufusi M. Illness beliefs and adherence in diabetes mellitus: A
comparison between Tongan and European patients. N Z Med J 2004;117:743-751.

Robinson T, Simmons D, Scott D, et al. Ethnic differences in type 2 diabetes care and
outcomes in Auckland: A multiethnic community in new Zealand. N Z Med J
2006;119(1235).

Peyrot M, Rubin RR, Lauritzen T, et al. Psychosocial problems and barriers to improved
diabetes management: Results of the cross-national Diabetes Attitudes, Wishes and Needs
(DAWN) Study. Diabet Med 2005;22(10):1379-1385.

Polonsky WH, Fisher L, Earles J, et al. Assessing psychosocial distress in diabetes:
Development of the Diabetes Distress Scale. Diabetes Care 2005;28(3):626-631.

Paddison CAM, Alpass FM, Stephens CV. Deconstructing distress: the contribution of
cognitive patterns to elevated distress among people with type 2 diabetes. European Diabetes
Nursing 2007;4(1):23-27.

Pouwer F, Skinner TC, Pibernik-Okanovic M, et al. Serious diabetes-specific emotional

problems and depression in a Croatian-Dutch-English Survey from the European Depression
in Diabetes [EDID] Research Consortium. Diabet Res Clin Pract 2005;70(2):166-173.

Leventhal H, Nerenz DR, Steele DJ. Illness representations and coping with health threats. In:
Baum A, Taylor SE, Singer JE, editors. Handbook of psychology and health. Hillsdale, NJ:
Lawrence Erlbaum, 1984:219-252.

Horne R. Patients' beliefs about treatment: The hidden determinant of treatment outcome? J
Psychosom Res 1999;47(6):491-495.

Pricewaterhouse Coopers. Type 2 diabetes: Managing for better health outcomes. Wellington,
New Zealand: 2001.

Ware JE, Kosinski M, Keller SD. SF12: How to Score the SF-12 Physical and Mental Health
Summary Scales. 3rd ed. Lincoln, RI: QualityMetric, 1998.

Welch G, Weinger K, Anderson B, Polonsky WH. Responsiveness of the Problem Areas In
Diabetes (PAID) questionnaire. Diabet Med 2003;20(1):69-72.

Horne R, Weinman J, Hankins M. The Beliefs about Medicines Questionnaire: The
development and evaluation of a new method for assessing the cognitive representation of
medication. Psychology and Health 1999;14(1):1-24.

Ministry of Health. Taking the Pulse: The 1996-1997 New Zealand Health Survey.
Wellington: Ministry of Health, 1999.

Horne R, Weinman J. Patients' beliefs about prescribed medicines and their role in adherence
to treatment in chronic physical illness. J Psychosomat Res 1999;47(6):555-567.

Bramley D, Hebert P, Jackson R, Chassin M. Indigenous disparities in disease-specific
mortality, a cross-country comparison: New Zealand, Australia, Canada, and the United
States. N Z Med J 2004;117(1207).

Nelson R, Gohdes D, Everhart J, et al. Lower-extremity amputations in NIDDM. 12-yr
follow-up study in Pima Indians. Diabetes Care 1988;11(1):8-16.

Sundborn G, Metcalf P, Scragg R, et al. Ethnic differences in the prevalence of new and
known diabetes mellitus, impaired glucose tolerance, and impaired fasting glucose. Diabetes
Heart and Health Survey (DHAH) 2002-2003, Auckland New Zealand. N Z Med J
2007;120(1257).

Tomlin A, Tilyard M, Dawson A, Dovey S. Health status of New Zealand European, Maori,
and Pacific patients with diabetes in 242 New Zealand general practices. N Z Med J
2006;119(1235).

Simmons D, Thompson CF, Volklander D. Polynesians: prone to obesity and Type 2 diabetes
mellitus but not hyperinsulinaemia. Diabet Med 2001;18(3):193-198.

Simmons D, Shaw L, Kenealy T, et al. Ethnic differences in diabetes knowledge and
education—The South Auckland Diabetes Survey. N Z Med J 1994;107(978):197-200.

Foliaki S, Pearce N. Prevention and control of diabetes in Pacific people. BMJ
2003;327(7412):437-439.

NZMIJ 5 March 2010, Vol 123 No 1310; ISSN 1175 8716 Page 41
URL: http://www.nzma.org.nz/journal/123-1310/4008/ ©ONZMA



28.

29.

30.

31.

Horne R, Weinman J. Self-regulation and self-management in asthma: Exploring the role of
illness perceptions and treatment beliefs in explaining non-adherence to preventer medication.
Psychology and Health 2002;17(1):17-32.

Scott A, Toomath R, Bouchier D, et al. First national audit of the outcomes of care in young
people with diabetes in New Zealand: High prevalence of nephropathy in Maori and Pacific
Islanders. N Z Med J 2006;119(1235):10-21.

Durie M. Tirohanga Maori: Maori health perspectives. Whaiora: Maori health development.
2nd ed. Auckland, New Zealand: Oxford University Press, 1998:66-80.

Sundborn G, Metcalf P, Gentles D, et al. Ethnic differences in cardiovascular disease risk
factors and diabetes status for Pacific ethnic groups and Europeans in the Diabetes Heart and
Health Survey (DHAH) 2002-2003, Auckland New Zealand. N Z Med J 2008;121(1281).
http://www.nzmj.com/journal/121-1281/3238/content.pdf

NZMIJ 5 March 2010, Vol 123 No 1310; ISSN 1175 8716 Page 42
URL: http://www.nzma.org.nz/journal/123-1310/4008/ ©ONZMA



