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Background: Diabetes complications such as retinopathy and diabetic foot are more important in drivers compared to general
population.

Objectives: This study was designed to determine the prevalence of diagnosed and undiagnosed patients with diabetes mellitus and
glucose intolerant, as well as the effects of follow up in the commercial drivers in Yazd province, Iran.

Materials and Methods: During three consecutive years, levels of blood sugars were checked in 1137 registered drivers working on heavy
motor vehicles such as trucks and buses. After 3 years, data was collected and analyzed by SPSS version 16. One sample K-S, Mauchly’s test,
and if appropriate, variance analysis test were performed to compare FBS levels differences between the three occasions.

Results: The mean age of participants was 47.7+28.7 (19 - 56) years old, and they were working on heavy vehicles for15.3 £ 9.3 (26 - 47) years.
The prevalence of diagnosed diabetes was 3.3% (n =38), but the prevalence of FBS > 127 was 6.3%, and that of impaired glucose test was 4.9%.
There was a significant reduction in the blood glucose levels from the first to the third occasions in drivers with type 2 diabetes.
Conclusions: The prevalence of diabetes is considerable in drivers and is poorly controlled. Educations during the annual check-ups are

helpful in reducing glucose levels and further complications.
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1. Background

According to the reports of WHO, currently 346 million
people have diabetes worldwide, and most of the deaths
related to this disease happen in low and middle-income
countries (1). The prevalence of diabetes is reported 9.3%
in the Middle East, and 5.5 - 25.7% in Iran (2-6). In a study
in Iran, 25.7% had overt diabetes and 17.5% had impaired
glucose tolerance (IGT) (4). As undiagnosed diabetics
increases, the number of affected people becomes more
alarming. Moreover, there is no available estimation re-
garding the costs of diabetes in Iran as well as the preva-
lence of its micro and macrovascular complications, and
consequences such as cardio-cerebral events, diabetic
foot ulcers, and amputations.

While it seems that there is no relation between oc-
cupation and incidence of diabetes (3), this disease and
especially its complications have significant impacts on
certain types of occupations such as drivers, pilots, and
other important careers. In drivers, who are the target

group of this study, successive hours of driving and the
resulting fatigue and obesity (7, 8), eating junk foods on
the road, limited time for exercise, and possibly having
low access to medical facilities for check-ups, are usually
associated with poor control and management of the
disease in drivers with diabetes. Furthermore, diabetes
complications such as decrease of visual acuity (9, 10),
drug-induced hypoglycemia and subsequent drowsiness
(11), foot ulcers, and amputation due to vasculopathies or
neuropathies (12) have significant consequences, such as
early retirement, job loss and subsequent working ab-
sence (13), and dangerous and inevitable traffic road ac-
cidents.

Due to these factors, diabetes has a more prominent im-
pact on drivers compared to other professions. Although
diabetes is not assumed as a contraindication for driving
specially in the early stages, road authorities in many
countries ask diabetic drivers for periodic assessment of
blood sugar levels and diabetes complications (14).

Implication for health policy/practice/research/medical education:

This study was conducted to help diabetes control programs in drivers and reduce the prevalence of diabetes among them.
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2. Objectives

In this study, performed from September 2006 to 2009
in a driver examination center in Yazd, Iran, we analyzed
the data of diabetic drivers of heavy vehicles referred for
routine physical examinations and evaluation of blood
sugar, to monitor the diabetes status.

3. Materials and Methods

In a 3-year cross-sectional study from September 2006 to
2009 in a driver examination center in Yazd, Iran, 1137 reg-
istered drivers were assessed regarding their blood sugar
level once a year. These drivers referred to the center for
getting or extending their health certificate, which must
be renewed annually for drivers with diabetes based on
the guidelines of the Iranian Health Ministry. The inclu-
sion criterion was the history of driving heavy vehicles
(trucks and buses) for at least one year as the main job.
This study was designed to determine the prevalence of
patients with diagnosed and undiagnosed diabetes mel-
litus and glucose intolerant and the effects of follow ups
in the commercial drivers in Yazd province, Iran.

Demographic information, past medical and drug his-
tory, and fasting blood sugar (FBS) were documented for
each case. FBS values were determined by auto-analyzer
device using Pars Azmoon kits (Iran). After 3 years, data
was collected and analyzed by SPSS version 16. One sam-
ple kolmogrove-smirnove (K-S) test was used to analyze
the normality of data distribution, and the Mauchly’s
test was applied to assess data sphericity. Results of these
two tests were required for the variance analysis test as a
parametric test for comparing the differences of FBS lev-
els between the three occasions. If there was a significant
difference, then pair T-test was used to assess any differ-
ence between each two occasions.

We designed a questionnaire and documented the re-
sults of FBS tests. If it was > 126, the test was repeated,
and if the second test showed the same result, HbA1C was
determined. If this was lower than 7%, there was no prob-
lem regarding diabetes for giving a health certificate.
Those with results between 7 and 10 were referred to an
endocrinologist for further assessments. Results above 10
were asked to recheck after 3 months, and if was above
7% again, they were referred to a specialist. Furthermore,
drivers with type 1 diabetes were not allowed to receive a
health certificate, and were forbidden from driving. The
same rule governed for noninsulin-dependent diabetics,
if they had any evidence of vision abnormality or a pro-
gressive diabetic retinopathy leading to vision loss. This
study approach was to refer all the diagnosed and undi-
agnosed patients with diabetes to an endocrinologist or
a dietician.

4.Results

In our study, among 1137 registered drivers, the mean
age of participants was 47.7 + 28.7 (19 - 56) years, working
on heavy vehicles for 15.3 + 9.3 (26 - 47) years, and 743 of
them were smokers (65.3%). The prevalence of hyperten-
sion was 4.7% (54 persons), and the prevalence of diag-
nosed diabetes was 3.3% (n =38). The mean age of patients
with diabetes was 45.5 £ 9.5 (26 - 61) years (Table 1). The du-
ration of working on heavy vehicles was 20.9 £ 9.2 (2- 40)
years, and 65.7% [25] of them used antidiabetic agents.

Table 1. Age Distribution of the Study Cases
Total, No. (%) Diabetics, No. (%)

Age Groups,y

19-34 125 (11) 11(29.8)
34-49 465 (40.9) 21(55.3)
More than 49 545 (47.9) 6(15.8)

Total 1137 (100) 38(100)

EBS results of the same individuals by the mentioned
three annual assessments from diabetic drivers are given
in Table 2. The prevalence of FBS > 127 was 6.3%, and the
impaired glucose test (110 < FBS < 127) was 4.9% (Table 3).
FBS mean levels in drivers with diabetes were 190.8 +76.0,
123.6 £ 46.4, and 141.4 + 66.6 in the first, second and third
occasions, respectively. However, the number of cases
who did not attend for the third test was considerable. As
all the P values of one sample K-S test for these occasions
were > 0.01(0.78, 0.10, and 0.19 for the first, second and
third occasions, respectively), the distribution was nor-
mal. Pvalue of Mauchly’s test was 0.78 (P> 0.05), thus, the
data sphericity was also confirmed. Therefore, the vari-
ance analysis test was assumed as the appropriate test for
comparing the differences of FBS levels between these oc-
casions. P value of this test was 0.018 (P < 0.05) indicating
a significant difference in the FBS levels between these
occasions. In Paired T-test, the mean differences and P val-
ues for comparing each two occasions were as follows: 6.2
and P = 0.70 for the first vs. second occasions, 49.4 and P
=0.04 for the first vs. third occasions, and finally 17.8 and
P = 0.48 for the second vs. third occasions. As it could be
inferred, only the difference between the first and third
occasions was significant (P < 0.05).

Table 2. Fasting Blood Sugar in Drivers With Diabetes

FirstOcca- Second Occa- Third Occa-
sion, No. (%) sion,No.(%) sion,No (%)
FBS? <110 6(15.8) 8(211) 5(13.2)
FBS > 110 31(81.6) 30(78.9) 5(13.2)
Unidentified 1(2.6) -b 28(73.7)

@ Abbreviation: FBS, fasting blood sugar.
no data available.
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Table 3. Fasting Blood Sugar in the Study Cases and Drivers With Diabetes

First Occasion

Second Occasion

Third Occasion

Overall, No. (%) Diabetics,No. (%) Overall, No. (%) Diabetics, No. (%) Overall, No. (%) Diabetics, No. (%)

FBS? <110 996 (87.6) 6(15.8) 912 (80.2)
110 <FBS <127 56(4.9) 5(13.2) 127 (11.2)
FBS 2127 72(6.3) 26 (68.4) 93(8.2)
Unidentified 13 (1.1) 1(2.6) 5(0.4)

8 (21.1) 414 (36.4) 5(13.2)
11(28.9) 45(4.0) 2(5.3)
19(50.0) 28(2.5) 3(7.9)
b 650 (57.2) 28(73.7)

4 Abbreviation: FBS, fasting blood sugar.
no data available.

The means of FBS levels in all patients with and without
diabetes were 92.2 + 34.5, 97.2 £ 34.6, and 100.4 £ 30.0 in
the first, second and third occasions, respectively. P val-
ues of one sample K-S tests for these occasions were 0.24,
0.28, and 0.56, respectively (for all, P > 0.01); thus, the
distribution was normal. As the P value of Mauchly’s test
was 0.18 (P> 0.05), the data sphericity was also approved.
Therefore, the variance analysis test was a suitable test to
compare the differences of FBS levels between these oc-
casions. P value of this test was < 0.001, indicating a sig-
nificant difference in the FBS levels between these occa-
sions. In Paired T-test, the mean differences and P values
for comparing each pair of two occasions were as follows:
7.6 and P < 0.001 for the first vs. second occasions, 8.1 and
P < 0.001 for the first vs. third occasions, and finally 3.1
and P=0.09 for the second vs. third occasions. As it could
be inferred, only the difference between the second and
third occasions was not significant (P > 0.05).

5. Discussion

This study was designed to determine the prevalence of
patients with diagnosed and undiagnosed diabetes mel-
litus and glucose intolerant in the commercial drivers of
Yazd province, Iran. The prevalence of diagnosed diabe-
tes among drivers participated in this study was 3.3%, but
the true prevalence was higher since that of FBS > 127 was
6.3%. The prevalence of impaired glucose tolerance was
4.9%. High prevalence of impaired carbohydrate metabo-
lism was previously shown by some other studies (15-17).
In a study in Kashan, another city of Iran, diabetes was
diagnosed in 7% of drivers (17). In Poland, nearly a half of
drivers had hyperglycemia, and diabetes-related morbid-
ity was as high as 1.4%, three times more than the general
population of the same age (15). There are several pos-
sible reasons for this situation. Working for long hours in
day is associated with limited physical activity and obe-
sity and subsequent metabolic syndrome (7, 8, 18,19). On
the other hand, due to their working conditions, drivers
poorly receive necessary education on healthy diet, regu-
lar physical activity, maintaining a normal body weight,
and avoiding tobacco; therefore, the quality and quantity
of preventive measures seem to be lower than what is
needed.
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Compared to the estimated prevalence of diabetes in
the Iranian general population, findings of this study
showed higher prevalence in comparison to Esteghamti’s
report on diabetes care (7.7%). However, it is not consider-
ably high compared to the result of another recent sur-
vey on the prevalence of diabetes in Iranian adults as well
as other studies on the general population of Iran and
other neighbor countries (3-6, 20-23). In our study, 6.3% of
the participants had a fasting blood sugar above 127 and
impaired fasting glucose was seen in 4.9% of cases. This
finding clearly showed that a considerable percentage
of individuals had undiagnosed diabetes. This condition
has been reported by several other studies (24-26). In an-
other study in Iran, undiagnosed diabetes was reported
in 5.1% of males. The prevalence of impaired fasting glu-
cose and impaired glucose tolerance tests were 8.7% and
5.4%, respectively (3). The aim of screening tests is to
detect the undiagnosed cases of disease before compli-
cations occur. This is especially important in drivers, as
retinopathy and silent myocardial infarction are the two
important complications of diabetes which adversely af-
fect their job efficacy. Cataract and retinopathy are both
more common in diabetics, and are associated with poor
vision (9). Subsequently, this reduces the capability of re-
action formation and increases the risk of accidents. Am-
putation secondary to vasculopathies and neuropathies
can lead to early retirement and job loss (12, 27). These ex-
amples reveal that early detection of diabetes especially
in drivers is highly important to prevent undesirable
consequences.

Itis confirmed that early detection of diabetes is not suf-
ficient to reduce the consequences, and when the diag-
nosis is confirmed, disease management and follow-ups
are of paramount importance. This study showed that
drivers with diabetes had poor control and the mean of
blood glucose levels was considerably high. Further stud-
ies and guidelines are necessary to evaluate the health
conditions of Iranian diabetic drivers. Surely, this study
necessitates precise and careful guidelines to control dia-
betes in drivers. Our findings completely approved the
positive role of follow ups as we demonstrated that after
a three-year follow up, the fasting blood glucose levels de-
creased significantly. Conversely in the general popula-
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tion, the FBS levels increased. The reason of this contrast
between the results of FBS in patients with diabetes and
general population is possibly the role of education dur-
ing the course of research. Certainly, educating drivers
in the annual assessments about a healthy diet, regular
physical activity, maintaining a normal body weight, and
avoiding tobacco use can prevent or delay the onset of
type 2 diabetes (1), and helps to appropriate control of
diabetes, as well as effective prevention of the complica-
tions.
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