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Objectives: To assess the prevalence of diabetes, pre-diabetes and other cardiovascular risk
factors amongst close relatives of patients with type2 diabetes.

Fedail M, Hajer E, Moore K

Methods: 100 participants aged between 25 and 75 years were recruited through their
first degree relatives, who have type 2diabetes and attend Naas Hospital diabetes clinic.
Participants underwent an oral glucose tolerance test, cardiovascular risk factor assessment
and completed a questionnaire.
Results: 60% of participants were females with a mean age of 45.9 years, 95% CI
(44.08- 47.8). 21% had dysglycaemia (One with diabetes and 20 pre-diabetes). 34% had
un-diagnosed hypertension and 8% were known hypertensive but not controlled. 71%
had dyslipidaemia.23% were overweight, while 38% were obese. Fasting blood glucose
correlated positively with age (p=0.047), BMI (p=0.02), systolic BP (p=0.003) and
triglycerides levels (p=0.023).
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Conclusion: First degree relatives of type 2 diabetes patients showed relatively low
prevalence of dysglycaemia, but a high prevalence of dyslipidaemia, hypertension and
obesity.

Introduction
It is well known that a considerable number of people with type
2 diabetes are diagnosed late and by the time they are diagnosed,
they could have already developed microvascular or macrovascular
complications of diabetes. Early detection and management of
cardiovascular risk factors including diabetes might improve the
outcome. High concordance rates for type 2 diabetes in identical
twins,1,2 the high prevalence of diabetes in people from certain
families3,4 and races,5,6 all have supported the presence of genetic
determinants for type 2 diabetes. In spite of the presence of many
genetic variants that are linked to the risk of developing diabetes, their
clinical usefulness to estimate the risk for diabetes in the population
is limited.7,8 Well established risk factors for type 2 diabetes include
age, sex, obesity physical inactivity, dyslipidemia and family history.9
Studies in U.S. population have shown a graded and independent role
for the family history as a risk for developing type 2 diabetes.10,11
First degree relatives of patients with type 2 diabetes are at a higher
risk of developing type 2 diabetes, not only because of their genetic
predisposition but also due to their life style habits in relation to diet.12 A
Chinese study assessing the impact of a positive family history of type
2 diabetes on the B-cell function of close relatives has demonstrated
decline in B-cell function compared to those without family history of
diabetes. However, there was no difference in the insulin resistance
between the study groups.13 This supports that some first degree
relatives of people with diabetes are subject to a continuous process
of metabolic dysfunction and hyperglycemia that pass through stages
and end in type 2 diabetes. The overall prevalence of diabetes in
Ireland was estimated to be 6.1% in 2005, type 2 diabetes accounted
for 90% of cases. Prevalence in females was higher 5.4% versus
4.0% for males. Moreover, the prevalence in people over 60 years
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was even higher 13.8%.14 The Irish college of General practitioners
(ICGP) in collaboration with the Irish Endocrine Society (IES) and
Health Service Executives (HSE) have issued guidelines with regard
to screening for type 2 diabetes in July 2008.15 In a first randomized
controlled trial, Researchers from Cambridge, have recently found
that, screening for T2 DM doesn’t reduce mortality at 10 yrs.16
This contradicts evidence from previous studies.17 The lack of
difference in mortality between the studied groups has been explained
by several factors including the dilution effect of screening and the
improvement in detection and management of cardiovascular disease
risk factors including diabetes in UK primary care enhanced by
the Quality and Outcomes Frame work system of remuneration for
general practioners.18 This might have contributed to a significantly
lower mortality than expected in the high risk individuals in the
control group , according to observational studies in Netherland.19
No previous studies have looked at the prevalence of type 2diabetes,
pre-diabetes and other cardiovascular risk factors in the first degree
relatives of Irish patients with T2DM. The primary objective of this
study was to assess the prevalence of type 2 diabetes a pre-diabetes
and other cardiovascular risk factors in an Irish cohort of first degree
relatives of patients with type 2diabetes.

Methods
Design
This study was based on a cross sectional survey. Close relatives
(Brothers, Sisters, and Parents under 75 years of age and children over
30 years) of patients with type 2 diabetes were screened for diabetes
pre-diabetes (impaired fasting glycemia and impaired glucose
tolerance) and other cardiovascular risk factors.
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Sample
The participants were recruited through their close relatives who
were attending our weekly type 2 diabetes clinic in the hospital. A
letter describing the study (the importance of the screening for this
group of people, what is involved in this screening, possible results
and how different results will be dealt with) was handed out to the
patients attending our diabetes clinic on weekly base. This step was
followed by a phone call to these patients a week later to get their
close relatives contact details for direct invitation for screening if
they are happy to proceed. The size of the sample to be studied was
designed to be around 100 participants.
The inclusion criteria: Close relatives of patients with type 2
diabetes, males or females including siblings and children aged thirty
years and up to seventy four years.
Exclusion criteria: Non first degree relatives .Age less than 30 years
or greater than 74 years, people on steroids, pregnant ladies, people
with mental illness, and terminally ill people , People with dementia
or learning disabilities, people known to have diabetes. People who
had a diabetes screening test less than one year.

Materials
The data were collected through a questionnaire which was filled
out during an interview, blood samples for fasting blood glucose, lipid
profile, Hb A1c and 2hours post prandial blood glucose were taken.
Blood pressure was checked and body mass index (BMI) measured
(using a height and weight measuring scales) as other risk factors for
diabetes needed to be ascertained.
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post prandial glucose correlated positively with BMI (p=0.04) and
triglyceride level (p=0.028), but did not correlate with HDL (Figure
1). The level of education achieved by participants (secondary or third
level) and quantity of physical activity undertaken per week did not
correlate with fasting or postprandial blood glucose level. 23.7% of
participants had previously been screened for diabetes, of which only
14 had been screened in the previous 3 years. Moreover, 43.8% did
not know that they were at increased risk of developing diabetes.
Table 1 Means of Impaired Fasting Glycaemia (IFG) and Impaired Glucose
Tolerance (IGT) for males and females
Gender

Mean FBG
(mmol/l)

Mean 2Hrs PP
glucose(mmol/L)

Males

4.9±0.57

5.3±1.59

Females

5.06±1.1

5.75±2.1

Table 2 The distribution of dysglycemia by body mass Index (BMI)
BMI

Percentage of individuals
with dysglycemia

Less than 25

19.1

Greater than 25

80.9

Procedure
Participants were recruited through their first degree relatives. An
information letter detailing the purpose of the study and the benefits
from participation was distributed to the patients while a waiting to be
seen in the diabetes clinic. First degree relatives of patients with type
2 diabetes who gave permission to be contacted and they were willing
to participate, were contacted by phone and invited to participate
through attendance to the hospital fasting from midnight the day
before their tests. The tests carried-out involved, fasting blood sugar,
oral glucose tolerance test, and lipids profile. The ADA diagnostic
criteria (2003) were used to interpret the results.20

Data analysis
The data was analyzed using SPSS version 18.0.Statistical methods
used included independent t-test and spearman rank correlations. All
tests for statistical significance were 2 tailed. The level of significance
for P value was<0.05.

Results
60% of the participants were females; median age was 46.5, range
(26- 68 years). 21% had dysglycemia; one participant had diabetes
and 20 pre-diabetes (Table 1). 34% had undiagnosed hypertension and
8% were known hypertensive but uncontrolled. 71% of participants
had dyslipidaemia; 59% had high total cholesterol, 27.5% had high
triglyceride and 58% had high LDL. 40% of participants were
overweight with a BMI >25 and a further 38% were obese (Table
2). Fasting blood glucose (FBG) correlated positively with age
(p=0.047), BMI (p=0.02), systolic BP (p=0.003) and triglycerides
(p=0.023). FBG correlated negatively with HDL (p=0.005). 2 hour

Figure 1 Prevalence of cardiovascular risk factors (%).

Discussion
Abnormal glucose metabolism is common amongst adult relatives
of patients with type 2 diabetes. Studies have shown that people who
have one first degree relative (FDR) suffering from diabetes have
a 40% risk of having this disease and if diabetes is present in both
parents, this risk is almost doubled.21 In this cross-sectional study, FDR
of patients with diabetes, have a relatively low prevalence of diabetes
but a high prevalence of pre-diabetes. Differences in sample sizes,
the characteristics of studied populations and the strength of genetic
factors might have contributed. The prevalence of cardiovascular
risk factor abnormalities in our population is alarmingly high. The
prevalence of hypertension in our cohort was 42.8%. Data from the
Irish Institute of Public Health (IPH) showed that the prevalence of
high BP among the general population in 2007, was 25.1%. This high
prevalence compared to the general population is expected as the
participants in our cohort were high risk group of population, being
first degree relatives of patients with type 2 diabetes and with high
prevalence of obesity and dyslipidaemia. The increased prevalence
of high triglycerides and low high density lipoprotein levels (HDL)in
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this cohort of first degree relatives is consistent with the findings in a
previous study from small town in Argentina with high prevalence of
type 2 diabetes, where family members of patients with an established
diagnosis of type 2 diabetes mellitus who are theoretically at risk of
having the metabolic syndrome, were found to have high prevalence
of reduced levels of HDL and increased levels of triglycerides.22 The
HDL and triglycerides abnormalities are most likely related to the
abnormal glucose metabolism and insulin resistance.
Our results suggest that high risk individuals are unaware of
their risk of diabetes, 43.8% of those who had their knowledge
status documented did not know that they were at increased risk
of developing diabetes. The first degree relatives in our study
population are not receiving appropriate screening. Only 23 (23.7%)
of the participants were known to have previously been screened for
diabetes, of whom only 14 (60.9%) had been screened in the previous
3 years. The strengths in our study include the broader age groups
of participants including both females and males and the ability to
give information on the independent role of some other risk factors
for impaired glucose metabolism. Like other studies, our study had
some limitations which include; it’s cross sectional nature which
can only allow for causal relationships between risk factors and
impaired glucose metabolism. Another limitation was the relatively
small sample of the participants. However, despite these limitations,
our findings were important and have added valuable information to
our understanding to the prevalence of impaired glucose metabolism
and more importantly, the other cardiovascular risk factors in this
group of Irish population. Also we were able to demonstrate poor
knowledge towards the risk of acquiring type 2 diabetes and screening
practices which lags behind the recommendations. To conclude, this
is the first Irish study to show the prevalence of diabetes, impaired
glucose tolerance and impaired fasting glycaemia in addition to the
other cardiovascular risk factors in the first degree relatives of Irish
population with type 2 diabetes. The results support the importance of
regular screening for diabetes, prediabetes and other cardiovascular
risks in this population together with primary care led programmes,
perhaps with media contribution to increase the awareness and
encourage the uptake of regular screening for this at risk group in
addition to running programmes to help with the prevention through
lifestyle interventions.
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