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Abstract
Objective: To evaluate the association between risk perception and attendance in a
diabetes prevention programme among South Asians with a high risk for diabetes.
Design: An observational study. We measured risk perception during the baseline
interview with causal beliefs, perceived susceptibility and perceived controll-
ability. We used logistic regression to examine the relationship between risk
perception and attendance. We adjusted for relevant sociodemographic factors,
screening results and psychosocial factors.
Setting: The Hague, the Netherlands.
Subjects: Five hundred and thirty-five Hindustani Surinamese (South Asians) aged
18–60 years from a lifestyle-versus-control intervention for the prevention of
diabetes.
Results: In total, 68·2 % attended the lifestyle or control intervention. Participants
perceived lifestyle and heredity to increase the risk of diabetes and perceived
increasing physical activity to decrease it. Only 44·2 % of the participants
perceived themselves as susceptible to diabetes and only those who perceived
a family history of diabetes as a cause of diabetes appeared to be more inclined to
attend. However, after adjustment for confounding, the association was not
statistically significant.
Conclusions: Risk perception was not significantly associated with attendance.
The results suggest that increasing the risk perception alone in this South Asian
population is unlikely to increase the attendance at a diabetes prevention
programme.
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South Asian migrants and their offspring living in indus-
trialized countries (henceforth ‘South Asians’) are at
high risk of developing type 2 diabetes mellitus(1–4). In the
Netherlands, the prevalence among the Hindustani
Surinamese, who are of South Asian origin, is about four
times greater than the prevalence among the ethnic
Dutch(4). Given this high risk of diabetes, efforts have
been made to develop lifestyle interventions that are cul-
turally targeted to the South Asian population at risk(5,6).
In practice, the effectiveness of such interventions will
depend on whether those diagnosed as being at high risk
attend the counselling that is offered.

Previous studies among patient groups have found that
increased risk perception enhances attendance at an
intervention(7,8). Risk perception (Fig. 1) can be defined as

the subjective assessment of the probability that someone
will get a certain disease (susceptibility) and how con-
cerned someone is with the consequences (severity)(9–11).
Strategies to increase risk perception, particularly com-
munication about common risk factors, are commonly
used to enhance attendance at lifestyle interventions.
However, whether a similar association of risk perception
with attendance can be assumed for South Asian popula-
tions, as was done for patient groups in previous studies,
has not been investigated. At the same time, there are
reasons to expect this association to be different from
associations in other, generally lower-risk populations.

First, because a family history of diabetes is more
common among South Asian populations than other
populations(4), South Asians are expected to perceive
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themselves as more frequently susceptible than the
general population(11–13). A family history of diabetes is
thought to increase the awareness of one’s own risk and,
therefore, to motivate one to attend a lifestyle intervention.
If, however, most of the population is aware of the
increased risk, this might decrease the importance of
focusing on risk perception to improve attendance.

Second, due to this frequent family history of diabetes in
combination with the high prevalence of diabetes in the
community, heredity may be considered more often than
in other populations to be a more likely cause of diabetes
than an unhealthy lifestyle(5,13). On the one hand, such
heredity beliefs may trigger participation in a lifestyle
programme(14–16). On the other hand, these heredity
beliefs may cause a feeling of inevitability and a percep-
tion of little controllability(5,16–20). If this is the case, it
might lead to non-attendance at a lifestyle programme.
Fatalism, which is related to heredity beliefs and has been
observed in the South Asian population, might reinforce
this behaviour(5,16,20,21).

Finally, causal beliefs about the risk of diabetes in the
South Asian population may differ from the generally
measured causes(5,22). For example, participants in focus
group discussions mentioned the traditional meals as a
cause of diabetes and, in particular, the traditional use

of large amounts of oil, white rice or masala (spices)(5).
Such group-specific causal beliefs were also seen as an
important cause of the onset of diabetes in a South Asian
population in Norway(22). These beliefs may be more
strongly related to attendance than general causal beliefs.

In the current study we aimed to assess risk perception
and its association with attendance at a diabetes lifestyle
intervention (focusing on diet and physical activity (PA))
or a control intervention for 18- to 60-year-old Hindustani
Surinamese (of South Asian ancestry) at high risk of dia-
betes in a randomized controlled trial in The Hague, the
Netherlands. Specifically, we assessed: (i) the extent to
which a risk of diabetes is perceived and the causal
beliefs, i.e. general lifestyle beliefs (perceiving general risk
factors as causes of diabetes), group-specific lifestyle
beliefs, heredity beliefs, perceived susceptibility and per-
ceived controllability by PA; and (ii) the association of
these constructs with attendance.

Experimental methods

Study population
The study population consisted of participants in the
DH!AAN study, a randomized controlled trial (Trial number
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Fig. 1 Conceptual model and implementation of the measurements in the study design (M, measurements; RCT, randomized
controlled trial). *Measured items of risk perception: causal beliefs consisted of three items, i.e. heredity and general and group-
specific lifestyle factors; susceptibility was an overall item and controllability was only measured for physical activity(9). †The results
of the screening were communicated to the participants.
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NTR1499) designed to study the effectiveness of a culturally
targeted, intensive lifestyle intervention for the prevention
of diabetes and cardiovascular risk factors among the
Hindustani Surinamese (South Asians; Box 1) at high risk
of diabetes(24). The study was conducted according to the
Medical Ethics Committee of the Academic Medical Center
of Amsterdam. Written informed consent was obtained
from all participants.

Study design
Details of the DH!AAN study have been published else-
where(24). Briefly, South Asian adults aged 18–60 years
were selected from forty-eight general practice lists in The
Hague. People with known diabetes and pregnant women
were excluded. All potential participants received an
invitation for an initial screening for diabetes risk (Fig. 1).
The participants in the initial screening were informed of
their screening results. Subsequently, those at high risk of
diabetes received an invitation to take part in the DH!AAN
trial. This included persons with impaired fasting glucose
(fasting plasma glucose of 5·6–6·9mmol/l), impaired glu-
cose tolerance (2-h post-load glucose of 7·8–11·0mmol/l),
a glycated Hb (HbA1c) level of 42 mmol/mol or more,
and/or a homeostasis model assessment of estimated
insulin resistance (HOMA-IR) of 2·39 or more.

The letter of invitation to the trial contained general infor-
mation about the trial, i.e. information about the random
assignment to one of the lifestyle interventions and the
planned measurements at baseline and after 1 and 2 years.
The invitation was followed by a telephone call from a
member of the study team. We randomly allocated invitees
who provided informed consent to either the lifestyle inter-
vention or the control intervention. Details about the allocated
intervention were given after the baseline measurement. In
total, we recruited 536 people who completed the baseline
measurement between 18 May 2009 and 11 October 2010(24).

Lifestyle intervention
After the baseline measurement, we invited the participants
allocated to the lifestyle group to the intervention, which
consisted of culturally targeted individual lifestyle counselling.
This could be supplemented with a family session,

two group-based cooking classes and a supervised PA pro-
gramme, as described previously(5,24). All participants were
contacted by letter and by telephone and were referred to a
study dietitian near their place of residence. The dietitian
was given the participant’s contact information and was
instructed to contact the participant directly to make an
appointment. If the dietitian had not reached the participant
after three telephone attempts, the study team sent a letter
to ask the participant to contact the dietitian’s office.

Control intervention
After the baseline measurement, the control group was
offered two group sessions (after the baseline measure-
ments and after 6 months) in which they received generic
information about diabetes, the current guidelines for diet
and PA, and methods for achieving the recommended
levels of PA(24). We invited all participants to the pro-
gramme by letter and by telephone. During the telephone
call, the participants were given the opportunity to make
an appointment for the first group session. Those who we
did not reach with three attempts received a letter
requesting them to call the study team for an appointment.

Data collection
The baseline and follow-up measures of the trial each
included a structured face-to-face interview, a physical
examination and blood tests. We assessed the levels of
fasting glucose (hexokinase method; Roche Diagnostics),
2-h post-load glucose (oral glucose tolerance test (OGTT)
with glucose load 75 g, glucose determined by the hexo-
kinase method; Roche Diagnostics), insulin (immunoassay,
sandwich principle; Roche Diagnostics) and HbA1c (HPLC).
The results of their blood tests and the physical examination
were given to the participants (Fig. 1).

Measurements and definitions

Attendance
We defined attendance at the lifestyle intervention as
having attended at least one counselling session as
reported in the dietitians’ registration files. In the control
intervention, attendance was defined as having attended
the first group session as reported in the student dietitian’s
registration. Because the student dietitian had incomple-
tely registered attendance for some sessions, we supple-
mented the data for the control group with self-reported
attendance and verified these combined data with our
own study administration of the appointments. If a mis-
match for a participant in the control group was found,
attendance data were considered missing. On this basis,
one participant was excluded, leaving the data for 535 of
the 536 participants for analyses.

Risk perception
Risk perception was measured during the baseline inter-
view (Fig. 1). We measured perceived susceptibility and

Box 1 Additional information about the origin of the
Hindustani Surinamese

The term ‘Hindustani Surinamese’ refers to people of
South Asian ancestral origin and their offspring
who migrated to the Netherlands via Suriname. The
Hindustani Surinamese are the descendants of the
labourers from North India – Uttar Pradesh,
Uttaranchal and West Bihar – who were indentured
between 1873 and 1917(23).
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two components of Leventhal’s Common-Sense Model of
illness representation and self-regulation(25); i.e. causal
beliefs and perceived controllability by PA (Fig. 1).

Causal beliefs were measured with twelve statements
about the perceived influence on the onset of diabetes of
certain behaviours or characteristics on a 3-point Likert
scale. The statements concerned: (i) general lifestyle
beliefs related to seven general risk factors of diabetes
(e.g. ‘Are you at high risk of diabetes when you are
overweight?’); and (ii) three group-specific lifestyle beliefs
(e.g. ‘Are you at high risk of diabetes when you eat
masala?’) derived from our focus group discussions(5). It is
relevant to note that not the correctness of the statement,
but rather that the existence of the belief was important.
The third question (iii) concerned two statements about
heredity (e.g. ‘Are you at high risk of diabetes if you have a
family member with diabetes?’)(26,27). The beliefs related to
overweight, unhealthy food, little exercise, hypertension,
age and smoking were combined into a single factor based
on the results of internal consistency analysis (n 6,
α= 0·63). When the score was at least 4 of 6, participants
were classed as ‘perceiving general lifestyle as a cause of
diabetes’. We excluded one statement, concerning the
perception of gestational diabetes, from the analysis due
to the many missing values.

Perceived susceptibility was measured with a three-item
perceived susceptibility score on a 5-point Likert scale
(n 3, α= 0·63)(14). The items were dichotomized into
high susceptibility (positive score) and low susceptibility
(negative or neutral value as a reference).

Perceived controllability was measured with a one-item
score on a 5-point Likert scale (‘Do you believe that PA
lowers your chances of developing diabetes?’), and it was
dichotomized similarly to perceived susceptibility.

Potential confounders and effect modifiers
We identified sociodemographic factors (age, gender,
education and family history of diabetes in first- or second-
degree relative), screening results at baseline (a high
OGTT result at baseline and a high BMI), other psycho-
social factors and the stage of change towards behaviour
change as potential confounders in our analyses. This
was based on previous studies, behaviour change models
and the mental model of being at risk (Fig. 1)(7,8,28–30).
Moreover, we also considered sociodemographic factors,
screening results at baseline, allocation to the control
intervention and having a family member in the trial as
potential effect modifiers(31,32). The online supplementary
material details the measurement of these factors, and we
present them briefly here.

Screening results at baseline. We selected the para-
meters from the results of baseline measurements that we
communicated to the participants. We calculated BMI as
weight (kg)/height (m)2. We classified blood test results
on the basis of the fasting and 2-h post-load glucose values
from the OGTT, the HbA1c value and the HOMA-IR.

We calculated the HOMA-IR as glucose (mmol/l) multi-
plied by fasting insulin (mU/l) divided by 22·5(33). One
group represented participants with ‘a high OGTT result at
baseline’ (impaired fasting glucose and/or impaired glu-
cose tolerance) and one group represented participants
with ‘no high OGTT result at baseline’ (e.g. those with
only an elevated HbA1c level and/or elevated HOMA-IR).
As the OGTT was the only recommended diagnostic
option until recently(34), we expected that it might provide
a more recognizable risk marker for the participants
than the other measures and that this could influence the
attendance.

Other psychosocial factors. We addressed these factors
in the baseline questionnaire. Internal consistency analysis
resulted in three factors for attitudes towards PA and diet:
direct (n 4, α= 0·64) and indirect attitudes towards PA
(n 7, α= 0·67) and attitude towards conventional healthy
diet behaviours (n 10, α= 0·84). Two factors were formed
for social support: perceived social support for PA from
other family members and close relatives (n 2, α= 0·68)
and perceived social support for conventional healthy diet
behaviours (n 5, α= 0·94).

Self-efficacy was reflected in two combined factors:
perceived self-efficacy for PA (n 5, α= 0·73) and perceived
self-efficacy for conventional healthy diet behaviours
(n 5, α= 0·66). Due to empty answer categories, we
dichotomized the resulting variables (a positive value v. a
negative or neutral value as reference).

The stages of change towards diet and PA were classed as
being motivated or unmotivated to change the diet according
to the Dutch guidelines and PA within 6 months(24). The
stage of change towards diet was measured for each specific
diet behaviour. One factor was formed for stage of change
towards conventional healthy diet behaviours (n 5, α=0·73).

Statistical analyses
First, we used means with standard deviations or numbers
and percentages to describe the demographic characteristics,
screening results, stage of change and other psychosocial
factors in the total population, which we stratified by
attendance. We then used independent-sample t tests
and Mann–Whitney U tests to analyse differences between
the attendees and non-attendees in sociodemographic
characteristics, allocation to the lifestyle or control inter-
vention, screening results, stage of change and all other
psychosocial factors. To limit the number of potential
confounders in the analyses, we selected only those with
P< 0·25 for the association with attendance as potential
confounders for the further analyses.

Second, we described the prevalence of the risk per-
ception parameters and determined the univariate asso-
ciation between these parameters and attendance at the
lifestyle or control intervention by means of logistic
regression analysis.

Third, we determined whether the selected potential
confounders attenuated the association between risk
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perception and participation. Then we determined whe-
ther sociodemographic factors, screening results at base-
line, allocation to the control intervention or having a
family member in the trial modified the association of the
risk perception factors with attendance.

Finally, we carried out a sensitivity analysis to determine
whether the potential dependency between participants
belonging to the same general practice influenced the
association between risk perception and attendance in the

final model. We did not find evidence of differences
between practices (data not shown). Given the small number
of participants with members from the same household in
the study (n 49), we refrained from carrying out a multilevel
analysis with a level to account for household.

For all analyses, with the exception of the selection
of the potential confounders, we considered P< 0·05 as
statistically significant. We used the statistical software
package IBM SPSS Statistics 19·0 for the analyses.

Table 1 Baseline characteristics of the study sample; Hindustani Surinamese (South Asians) aged 18–60 years participating in a diabetes
lifestyle or control intervention for South Asians in The Hague, the Netherlands (DH!AAN study)

Attendance

Total Non-attendees Attendees
(n 535) (n 174) (n 361)

n or Mean % or SD n or Mean % or SD n or Mean % or SD P

Sociodemographic characteristics
Number of men 265 49·5 92 54·1 173 47·4 0·148
Mean age in years (SD) 43·5 10·4 42·2 10·6 44·2 10·2 0·037
High level of education* 458 88·2 145 87·3 313 88·7 0·664
Family history of diabetes 397 76·2 130 78·3 267 75·2 0·439
Family member in trial 49 9·2 14 8·2 35 9·6 0·614
Allocated to control intervention 252 47·1 82 48·2 170 46·6 0·720

Screening results
Mean BMI in kg/m2 (SD) 27·5 4·1 27·2 4·1 27·6 4·2 0·343
Blood test: high OGTT values† 205 38·5 51 29·7 154 42·7 0·009

Other psychosocial factors
Positive attitude
PA

Direct 509 97·3 163 98·8 346 96·6 0·159
Indirect 505 96·6 163 98·8 342 95·5 0·058

Diet
Conventional healthy diet 513 98·3 163 98·8 350 98·0 0·542
Importance of brown rice 219 41·9 60 36·4 159 44·4 0·083
Importance of snacks 150 29·2 44 27·3 106 30·0 0·533
Pleasure in brown rice 127 25·0 42 26·4 85 24·4 0·632
Pleasure in snacks 270 52·9 84 52·8 186 53·0 0·973

Perceived social support
PA

Partner 246 47·0 81 49·1 165 46·1 0·523
Others 339 64·8 105 63·6 234 65·4 0·701

Diet
Conventional healthy diet 300 57·6 97 58·8 203 57·0 0·705
Brown rice 132 25·3 31 18·8 101 28·3 0·020
Snacks 147 28·2 43 26·1 104 29·1 0·469

Perceived self-efficacy
PA 358 68·5 120 72·7 238 66·5 0·154
Diet

Conventional healthy diet 483 92·4 157 95·2 326 91·1 0·102
Brown rice 159 30·5 59 35·8 100 28·0 0·074
Snacks 319 62·5 101 63·5 218 62·1 0·760

Stage of change
Motivated to change/adopt

PA 351 65·6 98 57·6 253 69·3 0·008
Diet

Conventional healthy diet 475 91·0 150 90·9 325 91·0 0·962
Brown rice 226 43·3 71 43·0 155 43·4 0·934

OGTT, oral glucose tolerance test; PA, physical activity.
Data are presented as n and% unless otherwise indicated.
Differences in baseline characteristics were calculated with independent-sample t tests (continuous data) and Mann–Whitney U tests (binary data).
*Education was classified as low (low vocational training or lower secondary education) or high (intermediate vocational training and higher secondary
education to higher vocational training or university).
†The blood test results were classed for participants with ‘a high OGTT result at baseline’ (impaired fasting glucose and/or impaired glucose tolerance) and
participants with ‘no high OGTT result at baseline’ (e.g. only an elevated glycated Hb level and/or an elevated homeostasis model assessment of estimated
insulin resistance).
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Results

Characteristics of the population and attendance
Of all participants included in our analyses (n 535), 49·5 %
were men, the mean age was 43·5 (SD 10·4) years, and
11·8 % had a low level of education. Moreover, 76·2 % had
a family history of diabetes, and the mean BMI was
27·5 (SD 4·1) kg/m2 (Table 1). Approximately two-thirds of
the participants (n 361, 68·2 %) attended the lifestyle
intervention or the control intervention. Attendees were
older and more frequently had a higher OGTT result at
baseline than non-attendees.

Risk perception
Most participants perceived the general lifestyle factors,
consuming large amounts of sugar and white rice (but not
masala) as causes of the onset of diabetes (Table 2).
Moreover, although 72·5 % perceived ‘being a South Asian’
(heredity) as a cause of diabetes and 88·9 % perceived a
‘family history of diabetes’ (heredity) as a cause, 87·0 %
believed that one can control diabetes by being physically
active. In addition, less than half of our study population
(44·2 %) perceived themselves as susceptible to the onset
of diabetes.

Relationship of risk perception parameters to
attendance
In general, attendees more frequently reported the causal
beliefs, perceived high susceptibility and perceived
controllability by PA than non-attendees (Table 2). For
instance, attendees reported perceiving a family history
of diabetes as a cause of diabetes more frequently than
non-attendees did, and more often perceived themselves

as susceptible to the onset of diabetes. However, all these
factors, except perceiving a family history of diabetes as a
cause of diabetes (OR= 1·76; 95 % CI 1·01, 3·07), were not
significantly associated with attendance.

On the basis of the criterion of P< 0·25 for the asso-
ciation with attendance, we selected the perceived attitude
towards PA, replacing white rice with brown rice, self-
efficacy, social support regarding the consumption of
brown rice, and motivation to increase PA as potential
confounders in the further analysis (Table 1). The OR
estimates for the association of the risk perception
parameters with attendance, although not statistically
significant, remained comparable after adjustment for all
risk perception parameters and potential confounders
(Table 3). We found no evidence for effect modification
by age, gender, education, family history of diabetes,
allocation to the control intervention, having a family
member in the trial, a high OGTT result at baseline or a
high BMI.

Discussion

The attendance of our South Asian population at the life-
style or control intervention was comparable with the
attendance at lifestyle interventions in studies among other
ethnic and high-risk populations(35–38). Moreover, our
South Asian population had several perceptions that were
similar to those of other populations at increased risk of
diabetes(8,13,17,39–43). In contrast, a South Asian population
in Norway less frequently reported perceiving the
influence of general lifestyle and heredity than our
population(22). This might be related to the Norwegian
South Asian population’s level of education being lower

Table 2 The univariate association of risk perception with attendance at a diabetes lifestyle or control intervention for South Asians among
Hindustani Surinamese (South Asians) aged 18–60 years in The Hague, the Netherlands (DH!AAN study)

Attendance

Total Non-attendees Attendees
(n 535) (n 174) (n 361)

Risk perception n % n % n % OR 95% CI P

Causal beliefs: general lifestyle factors
Perceived general lifestyle factors as causes* 364 69·6 110 66·7 254 70·9 1·22 0·82, 1·81 0·323

Causal beliefs: group-specific lifestyle factors
Perceived consumption of much sugar as a cause 374 71·5 115 69·7 259 72·3 1·14 0·76, 1·31 0·533
Perceived white rice as a cause 307 58·7 95 57·6 212 59·2 1·07 0·74, 1·56 0·723
Perceived masala as a cause 173 33·2 51 30·9 122 34·3 1·17 0·78, 1·73 0·449

Causal beliefs: heredity
Perceived being a South Asian as a cause 379 72·5 115 69·7 264 73·7 1·22 0·81, 1·83 0·336
Perceived family history of DM as a cause 465 88·9 140 84·8 325 90·8 1·76 1·01, 3·07 0·047

Perceived susceptibility
Perceived themselves to be susceptible 231 44·2 63 38·2 168 46·9 1·43 0·98, 2·09 0·062

Controllability
DM controllable by PA change 455 87·0 139 84·2 316 88·3 1·41 0·83, 2·39 0·205

DM, type 2 diabetes mellitus; PA, physical activity.
Data are presented as n and%.
*Six common risk factors: overweight, too little exercise, unhealthy diet, age more than 35 years, smoking and hypertension.
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Table 3 Odds ratios of association of risk perception parameters with attendance after mutual adjustment for risk perception (model 1) and corrected for potential influencing factors; Hindustani
Surinamese (South Asians) aged 18–60 years participating in a diabetes lifestyle or control intervention for South Asians in The Hague, the Netherlands (DH!AAN study)

Model 1*
Model 1 + Age
and gender

Model 1 + Blood
test results

Model 1 +
Attitude†

Model 1 + Social
support brown rice

Model 1 + Self-
efficacy‡

Model 1 + Motivated
to change PA

Risk perception OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Causal beliefs: general lifestyle factors§
Perceived general lifestyle
factors as a cause§

1·08 0·70, 1·67 1·02 0·65, 1·58 1·09 0·70, 1·69 1·06 0·68, 1·64 1·10 0·71, 1·71 1·12 0·72, 1·73 1·09 0·70, 1·69

Causal beliefs: group-specific lifestyle factors
Perceived consuming much
sugar as a cause

1·12 0·73, 1·72 1·20 0·78, 1·86 1·09 0·71, 1·69 1·11 0·73, 1·74 1·15 0·74, 1·77 1·13 0·73, 1·75 1·16 0·75, 1.79

Perceived white rice as a cause 0·89 0·59, 1·35 0·91 0·60, 1·38 0·92 0·60, 1·40 0·84 0·55, 1·29 0·88 0·58, 1·33 0·90 0·59, 1·36 0·87 0·58, 1·32
Perceived masala as a cause 1·08 0·71, 1·65 1·12 0·73, 1·71 1·07 0·70, 1·64 1·08 0·71, 1·66 1·06 0·69, 1·61 1·08 0·71, 1·66 1·06 0·69, 1·62

Causal beliefs: heredity
Perceived being South Asian as
a cause

1·02 0·65, 1·59 1·08 0·69, 1·70 1·02 0·65, 1·60 0·98 0·62, 1·54 0·98 0·63, 1·54 1·03 0·65, 1·61 1·02 0·65, 1·60

Perceived family history of DM
as a cause

1·58 0·88, 2·86 1·60 0·88, 2·92 1·47 0·80, 2·67 1·66 0·91, 3·03 1·60 0·88, 2·91 1·61 0·89, 2·92 1·55 0·86, 2·82

Perceived susceptibility
Perceived themselves as
susceptible

1·39 0·94, 2·05 1·32 0·89, 1·96 1·33 0·90, 1·97 1·40 0·94, 2·08 1·38 0·93, 2·04 1·31 0·88, 1·94 1·35 0·91, 1·99

Perceived controllability
DM controllable by PA change 1·34 0·77, 2·33 1·41 0·81, 2·47 1·40 0·80, 2·44 NA|| NA|| 1·30 0·75, 2·27 1·41 0·81, 2·47 1·28 0·73, 2·24

DM, type 2 diabetes mellitus; PA, physical activity; NA, not applicable.
Data are OR and 95% CI of the parameter of risk perception in the indicated model.
*Model 1 consisted of all risk perception parameters.
†Only the six parameters of attitude with a P< 0·25 were included in the univariate analyses; i.e. direct and indirect attitudes towards PA and the importance of replacing white rice with brown rice.
‡Only the parameters of perceived self-efficacy with P< 0·25 were included in the univariate analyses; i.e. perceived self-efficacy for changing PA, adoption of a conventional healthy diet, and replacing white rice with
brown rice.
§Six common risk factors: overweight, too little exercise, unhealthy diet, age more than 35 years, smoking and hypertension.
||Note: perceived controllability by PA change was also one of the seven variables included in the indirect attitude towards PA and is therefore closely correlated with this variable.
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than that of our population. In spite of these educational
differences, group-specific lifestyle factors were frequently
perceived as causes of diabetes in both studies(22). This
indicates that cultural beliefs may influence the causal
beliefs in our South Asian population.

Although we expected many participants to have a
higher perceived susceptibility due to a high awareness
and possible feelings of inevitability caused by the high
prevalence of diabetes in their families, we found a rela-
tively low prevalence of perceived susceptibility in our
population. This low prevalence of perceived suscept-
ibility was in line with previous findings(8,13,39–43). As in
other populations at high risk of diabetes, a plausible
explanation for the low prevalence of perceived suscept-
ibility in our South Asian population is unrealistic opti-
mism, as in Weinstein’s theory(13,44), which states that
some people believe that they are healthier than others,
often because they do not correctly apply their knowledge
about the main risk factors to themselves.

Despite the fact that several participants in our study
reported being aware of the general lifestyle beliefs, per-
ceiving themselves susceptible and perceiving diabetes to
be controllable by PA, we did not find that these partici-
pants were more likely to attend the diabetes prevention
programme than those who did not report this. In addi-
tion, we did not find that the group-specific lifestyle beliefs
were associated with attendance.

We had expected that the heredity beliefs would have
been associated with attendance. Nevertheless, the per-
ceived influence of having a family history of diabetes was
not significantly associated with attendance after adjust-
ment for relevant confounders. This suggests that the
heredity beliefs in our population are not strong triggers
for participation.

This lack of association between the other parameters of
risk perception and attendance contrasts with previous
work in the general population that found an association
of general lifestyle beliefs, perceived susceptibility and
perceived controllability with attendance(7,8,45). The lack
of association of general lifestyle beliefs and perceived
susceptibility with attendance might be related to a lim-
itation in the data collection tools used. For instance, we
only used a more general measure rather than a perso-
nalized one. A more personalized measure in which the
awareness of someone’s own health is taken into account
might be a better predictor. For instance, Toft and col-
leagues measured both general perceived susceptibility
and perceived susceptibility based on the participant’s
current behaviour (e.g. ‘Do you think your dietary habits
increase your risk of cardiovascular disease?’) and found
that only susceptibility linked to the participant’s current
dietary behaviour was positively associated with atten-
dance after correction for confounding(8). In addition,
Cooper and colleagues used the Illness Perception
Questionnaire and found an association between lifestyle
causal beliefs and attendance. This questionnaire seemed

to place more emphasis on the relationship between the
participant’s own behaviour and the illness state(45).

Our population more frequently reported perceived
controllability of diabetes than other populations at risk of
diabetes(40,46,47). Yet, the lack of association with con-
trollability might be an indication that the role of perceived
controllability is different among South Asians than among
other populations. However, we wish to be cautious
because we included only one measure of perceived
controllability and it focused on PA, while our lifestyle
intervention also focused on diet.

Limitations
Our study has several limitations. First, the enrolment in
the intervention trial (including screening) was partly
selective. The participants tended to have a higher level of
education than the eligible non-participants of the inter-
vention trial and to have a family history of diabetes. Such
selective participation has also been observed in other
studies(48–50). As these parameters have been shown to be
associated with higher risk perception, our reported risk
perception may have been overestimated. However, given
the lack of association between the measured risk per-
ception parameters and attendance, we do not believe that
the reported association was affected.

Second, we measured risk perception after the results
of the initial screening had been communicated to the
participants. This personal risk communication may have
positively affected the risk perception. Although this may have
influenced the generalizability of our findings concerning
risk perception, this limitation would not have influenced the
association of risk perception and attendance itself.

Third, we did not measure the perceived consequences
of diabetes, which is also a recognized aspect of risk
perception. We cannot rule out the fact that this factor
might have influenced attendance in our population,
although previous studies do not show an association
between perceived consequences of diabetes and
attendance(7,8). Similarly, as already mentioned, we only
measured the perceived controllability by PA and not by diet.

Finally, we were unable to account for family influences
in our analyses although family members may increase
social support, resulting in a positive influence on atten-
dance at an intervention(32). Moreover, we did not take
into account other factors that might have contributed to
attendance at the diabetes prevention programme. For
instance, distance from the intervention location or
depression may have influenced attendance(7,32).

Conclusions

In summary, our study is the first to analyse the role of risk
perception in attendance at a lifestyle intervention for a
population at high risk of diabetes. Our 18- to 60-year-old
South Asian population, identified by screening as being at
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high risk of diabetes, frequently reported lifestyle and
heredity as causes of diabetes and reported a high per-
ceived controllability of diabetes by PA. However, most
did not perceive themselves as susceptible to diabetes.
The risk perception parameters were not significantly
associated with attendance at the lifestyle and control
interventions. This suggests that strategies to increase
general measures of risk perception may have little influ-
ence on this high-risk population’s attendance. Although
attendance might be increased by making the risk infor-
mation during recruitment more personalized, our data
suggest that future research should determine whether
there are determinants other than risk perception (e.g.
attitude or subjective norm) that might more effectively
enhance this population’s attendance.
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