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Abstract

Aims: The aims of this study were [1] to estimate the prevalence of some cardiovascular risk factors among
Assyrians/Syrians (n=173) and Swedes (n=181) with type 2 diabetes and [2] to analyze whether any association
between ethnicity and cardiovascular risk factors remained after adjustment for lifestyle-related factors.

Methods: The associations between lifestyle-related factors and the outcome variables were calculated using
unconditional logistic regression.

Results: Statistically significant differences were in the prevalence of elevated triglycerides, found in 61.5% of
Swedes and 39.7% of Assyrians/Syrians. The same pattern was found in the prevalence of hypertension, which was
77.0% in Swedes and 58.0% in Assyrians/Syrians. In the final logistic models, adjusted for age, sex, body mass index,
total weekly physical activity in winter, alcohol consumption and smoking, the odds ratios (ORs) of elevated triglycerides
and hypertension remained significantly higher in Swedes than in the Assyrian/Syrian group. The OR of elevated
triglycerides in Swedes was 3.74 (95% CI 1.95-7.20) and of hypertension, 2.95 (95% CI 1.61-5.41).

Conclusions: The higher odds of triglycerides and hypertension in Swedes could not be explained by the factors
included in this study; future studies could focus on other factors, including biological factors that might help explain the

differences.
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Introduction

Individuals with type 2 diabetes are at higher risk of cardiovascular
diseases (CVD) [1,2] than those without type 2 diabetes. Diabetes is
a chronic disease with severe complications and is a growing health
issue in Europe and Sweden as well as in other parts of the world. The
prevalence of diabetes in Sweden, mainly type 2, is about 4.5% [3,4].

Diabetes, dyslipidemia, hypertension and obesity are well-known
major and independent cardiovascular risk factors. A meta-analysis
of 21 prospective cohort studies showed that persons with the
metabolic syndrome have a 61% higher risk of cardiovascular disease
than individuals without the metabolic syndrome [5].

In general, immigrants from the Middle East perceived their
general health as poorer than persons in the native population in
Western countries [6-8]. According to an Irish [9,10] and a Danish study
[9,10], immigrants from the Middle East have a higher prevalence of
type 2 diabetes, higher risk of diabetic complications and with worse
glycemic control than native patients. A recently published review of
17 articles on diabetes in Nordic countries concluded that immigrant
groups had up to ten times higher risk than the non-immigrant
populations; excess risk was particularly striking high in immigrants
from the Middle East and South Asian regions [11]. Several Swedish
studies show that the prevalence of diabetes in persons from non-
European and Middle Eastern countries is three to four times
higher than in Swedish-born subjects [12,13]. The Middle Eastern
immigrants have a higher prevalence of overweight and develop
type 2 diabetes earlier in life than Swedish-born subjects. Possible
contributing factors include stress caused by changes in lifestyle

following migration [12,14]. Other factors related to migration also
may increase the prevalence of overweight and obesity. Such factors
may include urbanization, mechanization, changes in nutrition and
lifestyle factors [14,15]. Furthermore, immigrants from the Middle
East who have type 2 diabetes have a higher prevalence of first-
degree relatives with the disease, an earlier disease onset and a
different form of type 2 diabetes than Swedish-born patients [16].

There are contrary findings about cardiovascular risk factors and
cardiovascular diseases in immigrants and the native population
in Sweden. Some Swedish studies showed higher incidence rates
of cardiovascular and coronary heart diseases in immigrants than
in Swedish-born individuals [17,18]. Researchers attribute these
findings to a higher prevalence of abdominal obesity and higher
levels of lipids in immigrants [17] as well as to lifestyle factors [18].
However, in an earlier analysis focused solely on cardiovascular risk
factors in the current study population, we found a higher prevalence
of elevated triglycerides and hypertension in Swedish persons with
type 2 diabetes than in Assyrians/Syrians with the disease. This higher
prevalence could not be explained by sociodemographic factors
alone [14].
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The present study compared cardiovascular risk factors and
lifestyle-related factors in ethnic Assyrians/Syrians and Swedes with
type 2 diabetes living in the same town in Sweden. Aims were [1]
to determine the prevalence of some cardiovascular risk factors
among Assyrians/Syrians and Swedes with type 2 diabetes and [2] to
study whether the association between ethnicity and cardiovascular
risk factors remained after adjusting for age, sex and lifestyle-
related factors (BMI, total weekly physical activity in winter, alcohol
consumption and smoking).

Materials and Methods
Study population

A total of 354 individuals with type 2 diabetes were examined
in a health survey at four primary health care centers in the town
of Sodertdlje. The study population included people from two
ethnic groups: Assyrians/Syrians (n=173) and Swedes (n=181).
Neither the register of patients at the health care centers nor
official Swedish statistics include information on ethnicity; rather,
persons are identified by country of birth, parents’ country of
birth and citizenship. For this reason, identification of prospective
participants was done first by using participants’ surnames and the
health care center personnel’s personal knowledge of patients. The
first author and the health care center personnel then identified
persons they believed to be ethnic Assyrians/Syrians or Swedes and
a list of possible respondents was developed by the first author.
Later, prospective responders were contacted by phone by the first
author, a GP, or a nurse and invited to a face-to-face interview to
fill out the questionnaire. Each interview was conducted either by
the first author or one of six participating GPs at the primary health
care centers. Interpreters were used at interviews as needed. At the
interview, all participants who had been provisionally identified as
Swedes were asked “Are you Swedish?” Those who answered “no”
were asked additional questions about country of birth and ethnic
identity and if they did not identify themselves as Assyrians/Syrians,
were excluded from the study population. Participants who were
provisionally identified as Assyrians/Syrians were asked the questions
about country of birth and ethnic identity.

All Assyrians/Syrians came from Middle Eastern countries or were
the children of parents who came from Middle Eastern Countries.
Most of them came from Turkey (33.5%), Iraq (30.6%), or Syria (20.2%).
The remaining group came from Lebanon or other countries.

Data sources

Data on most variables, including ethnicity, age, sex, total weekly
physical activity, alcohol consumption and smoking were collected in
the face-to-face interview described above. Anthropometric variables
(abdominal obesity and BMI) and blood pressure were measured by the
first author or by a GP after each interview. Laboratory data (HbAlc,
elevated triglycerides, elevated total cholesterol) were gathered from
patients’ medical records after obtaining verbal informed consent.

Explanatory variables

Age was divided into three groups: 32-59, 60-69 and > 70 years.
Ethnicitywas defined on the basis of the questions “Are you Swedish?”
and “Did you belong to any ethnic, linguistic, or religious minority
in the country where you grew up?” Persons were included in the
study population if they identified themselves either as Assyrians/
Syrians or Swedes. The Assyrian/Syrian group included both first and
second generation immigrants; i.e., persons born outside Sweden

and persons born in Sweden to Assyrian/Syrian parents. The Swedish
group included all persons who identified themselves as Swedish.

Anthropometric variables included height, weight, abdominal
obesity and body mass index (BMI). BMI was calculated as weight
divided by height squared. Abdominal obesity was defined as a waist
circumference of > 102 cm in men and > 88 cm in women on the basis
of established guidelines for adults [19].

Total weekly physical activity in winterwas self-reported, included
occupational and household physical activity as well as exercise and
was based on two validated questions: one on physical activity in
the summer and the other on physical activity in the winter . Each
question had seven response alternatives: [1] < 1 hour per week,
[2] 1-2 hours per week, [3] 3-5 hours per week, [4] 6-10 hours per
week, [5] 11-20 hours per week, [6] 21-30 hours per week and (7] >
30 hours per week. We divided participants into three groups. Those
who chose alternative 1 or 2 were categorized as having < 2 hours
of total physical activity each week. Those who chose alternative 3
were categorized as having 3-5 hours of total physical activity each
week and those who chose alternative 4, 5, 6, or 7 were categorized
as having > 6 hours of total physical activity each week.

Alcohol consumption was based on the answers to two questions
[20]:

1. Do you drink alcohol? Response alternatives were “often,”
“sometimes,” and “never.”

2. Do you drink at least half a bottle of spirits or a couple of bottles of
wine per week? Response alternatives were “often,” “sometimes,”
and “never.”

Participants who answered “never” in response to both questions
were defined as low consumers. Those who responded that they
often or sometimes drank alcohol and often drank at least half a
bottle of spirits or a couple of bottles of wine per week were defined
as high consumers. The rest were defined as moderate consumers.

Smoking was defined on the basis of the question “Are you a
daily smoker? (Yes/No)”. Those who answered yes were categorized
as daily smokers and those who answered no were categorized as
nonsmokers.

Outcome variables

HbA1cwas divided into two groups: normal (< 6.0%) and elevated
(> 6.0%) according to the Swedish mono-S method, the standard
method in Sweden for defining the limits of normal and elevated
HbA1c. The limit of 6% differs from the world standard, the Diabetes
Control and Complications Trial (DCCT) standard, in which > 7%
HbA1lc is defined as elevated [21].

Cardiovascular Risk Factors included triglycerides, total
cholesterol and hypertension. Triglycerides were divided into normal
(< 1.7 mmol/L) and elevated (> 1.7 mmol/L). Total cholesterol was
divided into two groups: normal (< 4.5 mmol/L) and elevated (>
4.5 mmol/L). To ascertain if participants had hypertension, blood
pressure was measured in the right arm with the participant in the
sitting position following 5 minutes of rest after the interview by the
first author or participating GPs. The instrument used was a Boso
Medicus Prestige Digital Sphygmomanometer with two different
adult cuff sizes. Systolic blood pressure was dichotomized according
to the International Diabetes Federation’s guidelines for persons
with type 2 diabetes (22) as normal (< 130 mmHg) and high (> 130
mmHg). Diastolic blood pressure was divided into normal (< 80
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mmHg) and high (> 80 mmHg). lf eithgr the systolic blood pressure Variables | Triglycerides Hypertension (systolic>130
was > 130 mmHg and/or the diastolic blood pressure was > 80 (2 1.7 mmoliL) mm Hg or diastolic >80 mm Hg)
mmHg, the participant was considered to be hypertensive. Swedish | Assyrian/Syrian | Swedish | Assyrian/Syrian

136.2 (17.3)/ | 137.0 (15.6)/
Statistical analyses Mean 21010 [1.7(1.0) 785 (1(1.3)) 78.6 (3.1) )
The prevalence of the outcome variables — HbAlc and Totals 61.5° 39.7 77.0 58.0
cardiovascular risk factors, was estimated separately by ethnicity Age
using the statistical software program Stata v.9 [23]. The tests of level 82-59 56.0 37.0 763 41.5
of significance in the prevalence of elevated HbAlc, triglycerides 60-69 67.0 38.5 69.5 62.0
and total cholesterol as well as hypertension were performed 270 62.0 471 84.1 711
by using Pearson’s chi-square test and the t test. Unconditional i
logistic regression was used to calculate the odds ratios (ORs) and Women 68.3 40.0 76.3 54.2
95% confidence intervals (Cls) of the association between outcome Men 56.5 39.5 772 61.0
variables and explanatory variables. The fit of the models was BMI
assessed by the Hosmer-Lemeshow goodness-of-fit test. The models Normal 37.0 32.0 78.0 55.0
were considered acceptable if p > 0.05 and all models met this Overweight | 65.2 45.2 80.3 52.0
demand [24]. Obese 66.1 39.0 75.0 61.2
Abdominal obesity
Ethical considerations Women
68.4 41.0 75.0 54.4
The study was approved by the Regional Ethical Committee of the (>88)
Karolinska Institute (reference no. 2006/4:8, 2006-09-27). Men (>102) |58.0 415 82.0 c0.4
Total physical activity (hours/week)
Sociodemographicand | o oo | Assyrians/ Test of s2 70.2 454 78.1 58.0
explanatory variables Syrians n=173 | differences P-value 3-5 57.0 32.0 76.3 57.0
Total pe_rcent of stl.!dy 51.1 48.9 26 43.0 33.3 75.0 67.0
population by ethnicity Alcohol consumption
Sex High 100.0 25.0 100.0 67.0
Women 44.2 48.5 0411 Moderate | 61.2 333 78.5 56.3
Men 55.8 51.5 Never 61.1 46.0 77.0 57.5
Age in years Smoking
32-59 326 46.5 0.026 Daily 520 250 600 520
60-69 32.6 27.3 smoker : ) ’ ’
270 34.8 26.2 Nonsmoker | 65.0 43.0 81.6 57.0
Anthropometry aBolt number indicate a statistically significant difference between Swedes and
Weight in kg 87 (19.1) 82 (17.5) 0.012 Assyrians/Syrians
Height in cm 170 (9.6) 162 (9.9) 0.000 Table 2: Prevalence (%) and means (standard deviations) of the outcome variables
elevated triglycerides and hypertension in Assyrian/Syrian and Swedish patients
zﬂeev?gﬁzml (standard 30 (6.0) 33(20.2) 0.059 with type 2 gi);betes by ethni)(,:?ty. ’ g P
BMI groups
Normal (<25) 15.0 11.8 0.017 ReSUItS
Overweight (25.0 — 29.9) | 42.5 30.6 The test of differences in the 173 Assyrian/Syrian and 181
Obese (230) 425 57.6 Swedish patients with type 2 diabetes showed statistically significant
Abdominal obesity 106.3 (13.8) | 106.1 (12.1) |0.877 differences in age and anthropometric variables (Table 1). The mean
Female(>88 cm) 90.0 95.2 0.205 age of the Swedish participants was 64 years (range 32 to 86 years),
Male (>102 cm) 50.4 54.0 0.447 whereas Assyrian/Syrian participants were younger; their mean age
Total weekly physical activity (hours) was 61 years (range 32 to 83 years). Assyrians/Syrian participants
Summer 0.700 had a mean weight of 82 kg and a mean height of 162 cm, whereas
<2 25.8 26.2 the mean weight of Swedish participants was 87 kg and the mean
35 67.4 69.2 height was 170 cm. No significant differences were observed in mean
>6 6.8 46 BMI, which was 33 in the Assyrians/Syrians and 30 in the Swedes.
Winter 0.001 However, there were significant differences in prevalence of normal
<« 41.0 605 weight, overweight and obesity between the groups: normal weight
35 545 378 and overweight were more prevalent in Swedes than in Assyrians/
>6 45 17 Syrians, whereas obesity was more prevalent in Assyrians/Syrians
Alcohol consumption 0.000 than in Swedes. The proportion of individuals with > 3 hours of total
High 39 37 physical activity in the winter was significantly higher in Swedes than
Moderate 701 133 in Assyrians/Syrians. More than half of the Assyrians/Syrians but only
Never 170 53.0 17% of the Swedes reported that they never used alcohol. A higher
Smoking proportion of Swedes (79. 1°/‘3) than Assyrians/Syrians (43.3%) reported
Daily smoker 183 6.9 0717 moderate alcohol consumption.

Table 1: Distribution of background variables in percent and anthropometric
variables by means and standard deviations in Assyrians/Syrians and Swedish
patients with type 2 diabetes, n=354.

HbA1C and cardiovascular risk factors

The prevalences of elevated triglyceride levels and hypertension
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are shown in (Table 2) Elevated triglycerides and hypertension were
more prevalent in Swedes than in Assyrians/Syrians. There were no
other significant differences between groups with regard to total
cholesterol or HbAlc level.

The prevalences of the outcome variables by explanatory
variables and ethnicity are also shown in (Table 3). There were no
differences by sex within either ethnic group regarding outcome
variables. However, elevated triglycerides were more prevalent in
Swedish (70.0%) women than Assyrian/Syrian women (41.2%) and in
Swedish men (58.3%) than in Assyrian/Syrian men (37.8) (Table 4). The
same pattern was observed in the prevalence of hypertension, which
was 81.5% in Swedish women and 53.8% in Assyrian/Syrian women
and 76.4% in Swedish men and 61.0 in Assyrian/Syrian men.

In addition to the differences by ethnicity and sex discussed
above, we found a significantly higher prevalence of hypertension
in other specific groups of Swedes than in equivalent Assyrian/
Syrian groups. These groups included those aged 32 to 57 years,
those who were overweight, women with abdominal obesity, men
with abdominal obesity, those who engaged in < 6 hours of physical
activity each week, moderate consumers of alcohol and non-smokers.
The prevalence of abnormal HbA1c levels was significantly higher in
Assyrian/Syrians who were overweight and in Assyrians/Syrians who
were nonsmokers than in Swedes in the same groups. The prevalence
of elevated total cholesterol in Swedish nonsmokers was significantly
higher than in Assyrian/Syrian nonsmokers.

Logistic regression

The odds in the crude logistic regression models for elevated
triglycerides and hypertension were more than two and half times
higher among Swedes (OR 2.70, 95% CI 1.61-4.50 and OR 2.80, 95% CI
1.70-4.60, respectively) (not shown in Table). Crude ORs of elevated
levels of HbA1c and total cholesterol were similar among Swedes (OR
1.31, 95% CI 0.83-2.10) and Assyrians/Syrians (OR 1.30, 95% CI 0.82-
2.30) (not shown in Table).

The results of the final logistic regression models showing the
association between ethnicity and odds of four outcome variables,
adjusted for age, sex, BMI, total physical activity, alcohol consumption
and smoking are shown in (Table 5) Model 1 shows that there were
no significant differences between Assyrians/Syrians and Swedes in
odds of elevated levels of HbAlc (> 6%). Model 2 shows that Swedes
had higher odds of elevated triglycerides (OR 3.74, 95% CI 2.00-7.20)
than Assyrians/Syrians. Odds of hypertension were approximately
three times higher in Swedes than in Assyrians/Syrians (OR 2.95, 95%
ClI 1.61-5.41). Thus, the differences between the two ethnic groups
with regard to hypertension and elevated triglycerides remained
significant after adjustment for the all explanatory variables.

There were no differences between the two ethnic groups
regarding odds of elevated cholesterol levels. Women had higher
odds of elevated total cholesterol than men (OR 1.70, 95% CI 1.00-
2.90) (not shown in Table) after adjustment for age, sex, BMI and
total physical activity. This difference disappeared when alcohol
consumption was added as an explanatory variable in the logistic
regression model: the OR decreased to 1.64, 95% CI 0.92-2.91 (not
shown in Table) and was no longer significant. In the regression
analyses, the only significant confounder of the odds of increased
Hbalc was age group. Those in the group aged 60-69 years had
significantly lower odds of elevated levels of Hbalc than those in
the 32-59 year-old group or those in the > 70 year-old group, even
after stepwise inclusion of the all explanatory variables separately

(not shown in Table). Furthermore, age was a significant confounder
in both the age- and sex-adjusted and full models. In the age- and
sex-adjusted model, 2.54 times higher odds (95% CI 1.33-4.83) of
hypertension were found in those aged > 70 years than in those in
younger age groups (32-59 and 60-69). In the final model, the odds
of having hypertension in those > 70 years increased to 3.35 (95% Cl
1.50-6.50).

Discussion

The main findings of this study are the differences in prevalence
and odds of elevated serum triglycerides and hypertension between
Swedes and Assyrians/Syrians with type 2 diabetes. Swedes had more
than three and half times higher odds of elevated serum triglycerides
than Assyrians/Syrians. The same pattern was observed regarding
hypertension: odds remained significantly higher in Swedes after
adjustment for all explanatory variables.

A number of previous studies suggest that ethnicity is important
in diabetes and a number of studies have shown that immigrants from
the Middle East have a higher prevalence of diabetes than persons in
the non-immigrant population [12,13,15,25-27].

A review of 18 studies on cardiovascular risk factors and
cardiovascular disease in two immigrant groups in North West
Europe found a higher prevalence of type 2 diabetes in Turkish and
Moroccan immigrants than in indigenous Dutch study populations
but a lower prevalence of type 2 diabetes in Turkish women than
in indigenous German women [28]. One German study found that
Turkish men and women had lower age-adjusted cardiovascular
disease mortality rates than German men and women [28]. Because

Swedish Assyrian/Syrian
Variable Women | Men |Pr-value | Women | Men Pr-value
N=101 |N=80 N=89 N=83
(55.8) (44.2) (51.7) (48.3)
HbA1c
>6 46.0 40.9 |0.545 53.2 431 0.437
Triglycerides
2 1.7 mmol/L 70.0 58.3 ]0.205 41.2 37.8 |0.684
Total cholesterol
24.5 mmol/L 74.5 62.5 |0.171 67.1 55.4 |0.106
Hypertension
>130 or >80 81.5 76.4 | 0.461 53.8 60.9 |0.349

Table 3: Prevalence (%) of the outcome variables increased HbA1c, elevated
triglycerides, elevated total cholesterol, and hypertension (systolic/diastolic) in
Assyrian/Syrian and Swedish patients with type 2 diabetes by ethnicity and sex
and test of differences in distribution by ethnicity (Pr-value).

Swedish | Assyrian/Syrian Swedish | Assyrian/Syrian
Variable Women | Women Prvalue | Men Men | Prvalue
N=101  |N=80 Ne N=83
(55.8) | (44.2) (48.3)
HbA1c
>6% [46.0 [53.2 [0308 [40.9  [471 [0.429
Triglycerides
21.7 mmol/L [70.0 [41.2 [0.002 [583  [37.8 [0.018
Total cholesterol
24.5 mmollL [ 74.5 [67.1 0372 [625  [544 [0.331
Hypertension
>130 >80 [81.5 |53.8 [0.000 [764  [61.0 [0.038

Table 4: Prevalence (%) of the outcome variables increased HbA1c, elevated
triglycerides, elevated total cholesterol and hypertension (systolic/diastolic) in
Assyrian/Syrian and Swedish patients with type 2 diabetes by ethnicity and sex
and test of differences of distribution by sex (Pr-value).
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Variable

[ Model 1 (HbA1c)

‘ Model 2 (triglycerides)

‘ Model 3 (cholesterol)

‘ Model 4 (hypertension)

Ethnicity

Assyrians/Syrians (reference)

1

1

1

1

Swedes

1.05 (0.61-1.80)

3.74 (2.00-7.20)

1.32 (0.73-2.42)

2.95 (1.61-5.41)

Age groups (years)

32-59 (reference)

1

1

1

1

60-69 0.52 (0.29-0.94) 1.23 (0.70-2.40) 1.13 (0.61-2.11) 1.25 (0.70-2.30)
>70 0.54 (0.29-1.01) 0.94 (0.45-2.00) 1.70 (0.83-3.46) 3.10 (1.50-6.50)
Sex

Men (reference)

1

1

1

1

Women

1.14 (0.68-1.50)

1.20 (0.70-2.20)

1.64 (0.92-2.91)

1.05 (0.60-1.90)

BMI

<25 (reference)

1

1

1

1

25.0-29.9

0.80 (0.35-1.66)

1.92 (0.80-4.84)

2.01(0.88-4.61)

0.90 (0.40-2.04)

=30

0.97 (0.44-2.11)

1.64 (0.70-4.10)

1.93 (0.85-4.42)

1.41 (0.60-3.31)

Total weekly physical activity in winter (hours/week)

< 2 (reference)

1

1

1

1

3-5

0.66 (0.40-.10)

0.60 (0.32-1.02)

1.30 (0.75-2.30)

1.12 (0.64-2.00)

26

0.30 (0.10-1.71)

0.30 (0.04-1.70)

1.23 (0.24-6.30)

1.73 (0.30-10.80)

Alcohol consumption

Never (reference)

1

1

1

1

High+Moderate

0.82 (0.46-1.48)

0.70 (0.33-1.31)

0.95 (0.50-1.80)

1.02 (0.54-1.91)

Smoking

Nonsmoker (reference)

1

1

1

1

Daily smoker

0.71 (0.40-1.40)

0.60 (0.30-1.22)

0.97 (0.48-1.94)

0.75 (0.40-1.52)

Table 5: The odds ratios (ORs) with 95% confidence intervals (Cl 95%) of elevated HbA1c (Model 1), elevated triglycerides (Model 2), elevated total cholesterol (Model 3)
and hypertension (Model 4) in Swedes and Assyrians/Syrians with type 2 diabetes as the reference group after adjusting for all explanatory variables.

of a lack of valid studies on blood pressure and lipids in the studies
in this review, it was not possible to compare our results on blood
pressure and lipids with the results of the studies in the review. On
the basis of the present study’s findings of higher prevalence and
odds of elevated triglycerides levels and hypertension in Swedes than
Assyrians/Syrians, it is possible to speculate that in Sweden, Swedes
are at higher risk of coronary events than Assyrians/Syrians.

Available data from 2007 on diabetic patients in Sweden
registered with the National Diabetes Register (NDR) [4] make it
possible to compare our results with countrywide results. According
to the NDR, 55.5% of the population included in the register reach
the target for an acceptable level of triglycerides (< 1.7 mmol/L),
which is quite similar to our results in Swedes (38.5%) and lower than
in Assyrians/Syrians (61.3%). The number of individuals with normal
blood pressure (< 130/80 mmHg) in the register (35%) is higher than in
the Swedes in the present study (23.0%) and lower than in Assyrians/
Syrians in the study (42.0%).

A recently published Swedish study of 4,228 60-year-olds that
included native Swedes, immigrants from Finland and immigrants
from non-European countries living in Sweden showed a pattern of
hypertension ORs similar to the pattern of ORs found in this study;
that is, the non-European immigrant group had the lowest ORs of
hypertension [29]. Because the definition of hypertension in the study
on 60-year-olds was based on 140/90 mm Hg rather than 130/80 mm
Hg as in the current study and because of the lack of information on
chronic diseases in the study on 60-year-olds, it was not possible to
do an exact comparison of the results of the two studies.

Our finding of higher prevalence of elevated triglycerides in
Swedish men and women than in Assyrian/Syrian men and women is
not consistent with data on the pattern of blood lipid disturbances
among non-European immigrants in Sweden from the recent
study on 60-year-old men and women in Stockholm. According to

this study, non-European immigrants had a higher OR of elevated
triglycerides than Swedish-born men and women [29]. We believe
that further studies of elevated triglycerides and nutritional habits
in Sweden are needed. Such studies should have larger sample
sizes and should include separate analyses of each ethnic group.
Analyses should compare the association between triglycerides and
nutritional habits in patients with type 2 diabetes with triglycerides
and nutritional habits in control groups without diabetes. We agree
with conclusion of the study on 60-year-olds that genetic background
should be included as a factor in the analyses to investigate whether
genetic background may play a role in elevated levels of blood lipids.

Additionally, the non-European immigrants in the study on
60-year-olds had lower ORs of elevated total cholesterol than
Swedish-born men and women [29], whereas we found no significant
difference in prevalence of elevated total cholesterol in Assyrians/
Syrians and Swedes. It should be noted, however, that our data only
included information on total cholesterol, whereas Wandell et al.
were able to analyze ORs of high HDL and low LDL cholesterol. They
found lower risk of high LDL and higher risk of low HDL cholesterol in
non-European immigrants than Swedish-born men and women.

Elevated triglyceride levels contribute independently to an
increased risk of cardiovascular disease and in combination with
factors such as obesity, the metabolic syndrome and type 2 diabetes,
affects cardiovascular disease risk [30,31].

Our findings of differences in lipids between ethnic groups
are in accord with the results of other studies. One similar finding
comes from a Swedish follow-up study that investigated possible
social predictors of reduction of hyperlipidaemia [32]. The study
focused on lifestyle interventions such as improved diet, exercise,
weight-control and stress management in 1904 individuals with
raised cholesterol and triglycerides levels. The researchers found
that successful reduction of high cholesterol levels was associated
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with younger age and longer participation in education program
for cardiovascular disease prevention. In addition, foreign-born
participants in the study achieved a somewhat higher success rate in
reducing hypercholesterolaemia than did Swedish-born participants
[32]. Other studies done in Sweden have shown that higher BMI is
associated with cardiovascular risk factors in elderly immigrants from
Iran, as well [33] as with higher prevalence of diabetes in 60-year-
old immigrants from non-European countries [13]. Furthermore,
overweight/obesity and physical inactivity are considered as the most
common factors increasing elevated serum triglycerides in general
[34]. However, it seems possible that genetic factors also play a role.
Results of the current study show that despite the significantly higher
prevalence of obesity in Assyrians/Syrians (57.6%) than in Swedes
(42.5%) triglyceride levels are higher in Swedes.

Food intake, especially increased carbohydrate intake, is a
common reason for elevated triglycerides [31]. It is thus possible
that something about the food intake (diet) of the Assyrians/
Syrians in this study affected their triglycerides. Assyrians/Syrians
traditionally consume a diet that resembles the Mediterranean diet.
The Mediterranean diet has been shown to significantly reduce total
cholesterol, blood pressure and triglycerides [35]. Many Assyrians/
Syrians are Christians and follow the religious tradition known as
“fasting” (going without food or restricting one’s diet) at certain
times of the year. Adherence to this tradition might also help explain
the lower prevalence of elevated triglycerides in Assyrians/Syrians
than in Swedes in this study, especially as the majority of Assyrians/
Syrians in our study reported that they were strongly religious, went
to church quite often and viewed their diabetes as God’s decision.
The possible effect of Assyrian/Syrian dietary habits on blood lipid
levels should be investigated in future prospective studies.

The major strength of this study is that this is the first survey
describing a somewhat homogeneous Assyrian/Syrian ethnic
group in which people identified their actual ethnicity instead of
being classified on the basis of their country of birth or regional
and geographic affiliations. Assyrians/Syrians are a large Christian
minority group in Sweden who began immigrating to Sweden in
the 1970s because of religious and political persecution [36]. The
majority of Assyrians/Syrians in Europe came from Eastern Turkey
and sought asylum in Sweden, Germany and France. Today there are
about 20,000 Assyrians/Syrians from Turkey, Syria, Iraq and Lebanon
living in Sweden. Most of them live in Sodertilje, where 42.7% of the
total population consisted of first and second generation immigrants
in 2009 [37]. Despite the large number of Assyrian/Syrian immigrants
in Sweden, there is a lack of knowledge about diabetes in this group
of people and the present study is one of the first investigations into
this topic.

Despite the small sample size in this study, the Assyrians/Syrians
in the study population can be considered representative of Assyrians/
Syrians in Sweden. The inclusion of participants from the same four
primary health care centers helps eliminate specific factors related to
the environment and neighborhood as significant confounders with
an impact on health. Even if we cannot generalize our findings to
all Assyrians/Syrians and Swedes in Sweden, the results of the study
provide a reliable baseline for future studies.

A major limitation of the study is its cross-sectional nature, which
precludes the possibility of drawing causal conclusions. A further
limitation is the small sample size. Finally, we were not able to
accurately estimate the number of Assyrians/Syrians immigrants in
Sweden because they are registered as citizens of the countries from
which they come rather than by ethnic group.

This study shows that differences in triglycerides and hypertension
between Assyrians/Syrians and Swedes with type 2 diabetes could not
be explained by differences in either anthropometric measurements
or the lifestyle-related factors included in our analyses.

Future studies are needed to analyze other factors, including
biological factors, which might help explain differences between
the ethnic groups in the prevalence and ORs of triglycerides and
hypertension. Longitudinal studies in the same area on cardiovascular
events might help to clarify the factors explained ethnic differences
in elevated triglycerides and hypertension between Swedes and
Assyrian/Syrians.
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