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ABSTRACT

Background and Objectives: Day-shift taxi drivers have a long duration of direct sun exposure. However, the
efficiency of this occupational exposure in vitamin D synthesis has not been addressed yet. The aim of this
study was to assess the vitamin D status of taxi drivers in Tehran, and examine vitamin D status association
with some anthropometric and circulating biomarkers.

Materials and Methods: In a case control study, 53 taxi drivers and 80 apparently healthy subjects from other
occupations were enrolled. Questionnaires for demographic data, supplement use, and duration of sun exposure
were completed. Weight, height and waist circumference were measured. Blood samples were taken from all
participants for complete blood cell count, fasting blood glucose (FBG), lipid profile, and 25-
hydroxycholecalciferol (25 (OH)D) measurements.

Results: Taxi drivers, as compared to the controls, had significantly higher body mass index (BMI), waist
circumference (WC), serum triglycerides (TG), and 25(OH)D concentrations. Moreover, 56.6% of the drivers
had more than 2 hours of sun exposure during a day.

Conclusions: Despite having higher circulating concentrations of 25(OH)D, the taxi drivers had higher

cardiometabolic risk factors. These findings indicate a need for nutritional education for taxi drivers.
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Introduction

Taxi drivers are at risk of many occupational
disorders including chronic fatigue, low back pain (1),
lung cancers (2), cardiovascular disease (CVD) (3),
obesity, diabetes (4), and other disorders (5). Taxi
drivers may have long durations of direct sun
exposure; this may pose them to a higher risk of skin
cancer, on the one hand, and cause higher skin
synthesis of vitamin D, on the other.

Vitamin D, a secosterol hormone whose synthesis
in the skin is triggered by direct ultra-violet beam
(UVB) exposure, has numerous calcemic and non-
calcemic functions in the body. The effect of vitamin
D on bone and muscle health has been known for
long. However, the protective effects of vitamin D
against many human disorders such as diabetes, CVD,

certain types of malignancies, and auto-immune
diseases including rheumatoid arthritis (RA), type 1
diabetes (T1D), multiple sclerosis (MS) and allergies
have also been reported. The ameliorating effects
of vitamin D supplementation on hyperglycemia,
dyslipidemia and oxidative stress, as well as systemic
and endothelial inflammation have recently been
unveiled (6-9).

Taxi drivers have a rather long duration of solar
UVB exposure. However, the efficiency of this
exposure in endogenous vitamin D synthesis in this
sub-group has not been addressed yet. We
hypothesized that, despite a rather high prevalence
vitamin D deficiency in Iran (10), this sub-group may
have exceptionally desirable vitamin D status. If it is
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true, one may expect that this affect different health
aspects of this population. The aim of this study was,
firstly, to assess vitamin D status of a sample of taxi
drivers working in Tehran, and secondly to examine
the association of vitamin D status with some selected
anthropometric and circulating biomarkers including
blood glucose and lipid profile.

Materials and methods

Taxi drivers were invited to participate in the study
following coordination with the Tehran Taxi Driving
Organization (TTDO). They were informed via both
TTDO and live radio announcements. Those willing
to participate in the study were referred to the
Laboratory of Nutrition Research at the National
Nutrition and Food Technology Research Institute
(NNFTRI). The inclusion criteria were being a taxi
driver, aged 20-69 years, and having no clinical
disease including endocrine (thyroid, diabetes),
kidney (renal failure) and malignancies. we calculated
that a sample of 60 subjects in each group would have
80% power to detect a change in means of 25(0OH)D
of 0.5 SD (assuming an effect size of 0.5)(6). Of 65
drivers referred to the laboratory, 53 had the inclusion
criteria. The control group comprised of 80 apparently
healthy people from other occupations who were
invited to participate in the project by flyers and
general advertisements. They were mainly bank,
companies and institutions employees. Questionnaire
of demographic data, supplement use, and duration of
direct sun exposure was completed for all
participants. Weight was measured to the nearest of
0.1 kg using a digital scale (Seca 840) with light
clothing, height was measured using wall-
mounted stature meter with the precision of 0.1 cm,
and waist circumference was measured by a flexible
meter to the nearest of 0.1 cm. Body mass index
(BMI) was calculated using the formula BMI= weight
(kg)/height2(m). In addition, information on duration
of sun exposure was also gathered. participants were
asked to recall the number of minutes/hour that they
have spent in daylight (6). After 12-hour fasting, 10
mL of venous blood was taken from all participants.
The blood was then divided into two tubes, with or
without anticoagulant ethylene diamine tetra-acetate
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(EDTA). The anti-coagulated samples were used for
complete blood cell count (CBC) test whereas sera
were recovered from the clot samples after keeping
the blood samples for 30-45 minutes at room
temperature (RT) followed by centrifugation at 1000
g for 30 minutes at RT. Fasting serum glucose (FSG)
was measured using enzymatic method, and serum
total cholesterol (TC), triglycerides (TG), and high-
density lipoprotein cholesterol (HDL-C) were
determined using commercial kits (all from Pars-
Azmoon, Tehran, Iran) with the aid of an auto-
analyzer (Selectra E, the Netherlands). Low-density
lipoprotein cholesterol (LDL-C) was calculated using
Friedwald formula (11).

Serum 25(0OH)D was measured using high-

performance liquid chromatography (HPLC), as
described earlier (12). In this study, vitamin D status
was predefined based on serum 25(OH)D
concentrations as deficiency <27.5 nmol/L,
insufficiency>27.5 nmol/L but <50 nmol/L, and
sufficiency>50 nmol/L (The unit can be converted
into ng/mL by dividing 25(OH)D concentration by
2.5). All participants received a written lab report of
their tests and, if requested, nutritional counseling for
free.
Statistical analyses: Data are expressed as
meanzstandard deviation (SD). Normality of data
distribution was checked using Shapiro-Wilks’s
W test. Between-group comparison of the values was
performed by Student t-test. Correlations between the
variables were evaluated by Pearson (r). Differences
in proportions were evaluated using Chi-Square test.
All statistical analyses were done by the SPSS
software (ver. 16; SPSS Inc, Chicago, IL). P<0.05
was considered significant.

Results

Table 1 demonstrates the demographic and
anthropometric features of the participants. There
were no significant differences in age (drivers
43.318.4 years and controls 40.1+10.3 years,
p=0.065) and sex distribution (88.7% males and
11.3% females in the taxi drivers and 92.5% males
and 7.5% females in the controls, p=0.541).
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Table 1. Demographic and anthropometric characteristics of the case and control groups

Characteristic Cases Controls P value
(n=53) (n=80)

Sex (n (%)) 0.541

Male 47(88.7) 74(92.5)

Female 6(11.3) 6(7.5)

Age (year) 43.318.4 40.1+10.3 0.065

Height (cm) 172.6+8.5 171.7+8.7 0.575

Weight (kg) 87.8+19.0 81.2+15.1 0.029*

BMI(kg/m2) 29.2+4.7 27.4+3.9 0.018*

Waist circumference (cm)

101.9+13.0

96.8+10.1 0.015*

Abbreviations: BMI, Body Mass Index

* Denotes the significance of differences between the 2 groups (chi-square or t.test).

However, the taxi drivers had significantly higher
BMI and waist circumference than the controls (Table
1).

Biochemical measures, vitamin D status, and
duration of sun exposure of the cases and controls are
presented in Table 2.

Serum TG was the only component of lipid profile,
which was significantly different between the two
groups, with higher concentrations in the taxi drivers

(192.0+149.9 vs. 149.0+77.6 mg/dL, p=0.033).
Despite higher BMI, the taxi drivers had significantly
higher circulating 25(OH)D concentrations than the
controls (almost 1.5 times). Some 56.6% of the taxi
drivers had more than 2 hours of sun exposure during
a day. The occurrence of poor vitamin D status was
significantly higher among the controls than in the
taxi drivers (Table 3).

Table 2. Biochemical measures, vitamin D status and duration of sun exposure of the case and control groups

Characteristic Cases Controls P value
(n=53) (n=80)

FBS (mg/dL) 80.0+12.5 83.6+9.1 0.055

TG (mg/dL) 192.0+149.9 149.0+77.6 0.033*

Tchol (mg/dL) 176.4+37.1 167.6+34.3 0.163

LDL (mg/dL) 92.6+30.7 91.67+29.3 0.850

HDL (mg/dL) 47.4+9.9 46.3+11.1 0.551

Hb (mg/dL) 15.4+1.5 15.1+1.3 0.145

Hct (%) 46.2+4.2 44.7+3.7 0.034*

250HD (nmol/L) 55.7+24.0 37.5+16.6 <0.001*

Sun exposure (n(%))

No 3(5.7) 11(13.8) <0.001*

10min-1hr 10 (18.9) 46 (57.5)

1-2hr 10 (18.9) 11(13.8)

More than 2hr 30 (56.6) 12 (15.0)

Abbreviations: FBS, Fasting Blood Sugar; TG, Triglyceride; Tchol, Total Cholesterol; LDL, Low Density Lipoprotein; HDL, High Density

Lipoprotein; Hb, Hemoglobin; Hct, Hematocrit

* Denotes the significance of differences between the 2 groups (chi-square or t.test).

Table 3. Comparison of vitamin D status between taxi drivers and controls

Characteristic 250HD Cases Controls P value
n (%) (n=53) (n=80)
Deficient 7(13.2) 27 (33.8) <0.001*

(25 (OH) D < 27.5 nmol/L)

Insufficient 13 (24.5) 37 (46.2)

(27.5 - 50 nmol/L)

Sufficient 33 (62.3) 16 (20.0)

(25 (OH)D > 50 nmol/L)

“Denotes the significance of differences in the distribution of vitamin D categories between the 2 groups (chi-square test)
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Discussion

In this study, weight, BMI and waist circumference
were significantly higher in the taxi drivers than the
control group. Based on the BMI results, 89.6% of the
taxi drivers were overweight or obese. Other studies
showed that levels of BMI were higher in drivers than
non-drivers, and there was higher prevalence of
obesity in the former group (13-18).

Waist circumference, a widely used index for fat
distribution, is indicative of visceral fat which is
believed to be more harmful than general obesity. In
this study waist circumference of drivers was
significantly higher than controls. Other studies
showed that in 50% of the male taxi drivers, waist
circumference was higher than the normal rate (19).
Saberi studied Iranian bus and truck drivers and
showed 68.3% prevalence of waist circumference
greater than 102 cm in this population (19-21).

Higher BMI, LDL-C, blood glucose, age and
hypertension have been shown to be strong risk
factors of low GFR and renal failure in Tehran taxi
drivers (22). We did not measure hypertension of our
subjects.

This study showed higher BMI, triglyceride, total
cholesterol, and LDL-C levels in drivers than in the
controls. Though the differences for some variables
were not statistically significant, this can be an alert
since many studies showed them as the risk factors of
metabolic syndrome (MeS) and cardiovascular
disease (CVD) (17-18, 23). The reasons for these
findings could be many including sedentary life style
and unhealthy eating patterns of taxi drivers both of
which can result in weight gain and consequent
metabolic changes.

Early diagnosis, lifestyle change and having
healthy dietary patterns are easy and cheap preventive
methods. Other studies have also shown that
sedentary lifestyle, bad eating habits, and high sugar
and simple carbohydrate intake are leading causes of
high triglyceride in drivers (18, 24). On the other
hand, high serum cholesterol level in this group may
be the leading cause of coronary artery disease (3).
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Studies in Iran and other countries have revealed
that job stress, long time driving and unhealthy habits
are important risk factors in hypertension, diabetes,
and coronary heart disease of drivers (5, 16, 25).
Hattori characterized the working environment of taxi
drivers as continuous tension in driving: lack of
exercise, exposure to various harmful environments,
changes in lifestyle, and irregular eating habits caused
by irregular work schedule. These factors, especially
irregular eating habits and lack of exercise, can cause
obesity and diabetes mellitus, which are risk factors
of other chronic diseases (26). We did not measure
stress in the participant taxi drivers. Another
important factor is long driving time and sedentary
lifestyle. Taxi drivers’ long working time may
contribute in higher blood pressure and in risk of
cardiovascular disease (17-18, 27).

An important pronouncing aspect of this study was
measuring vitamin D and sun exposure of both the
cases and controls. Drivers had significantly higher
vitamin D status compared to the controls, and more
than 2 hours of sun exposure per day. Having high
vitamin D is a good health index, and helps
preventing many chronic diseases. Vitamin D
deficiency is a risk factor of MeS (28), inflammatory
markers and cardiovascular diseases (6, 8).

Educating taxi drivers and encouraging them to
change their lifestyle, do more exercise, pay more
attention to their dietary patterns, eat more fruit and
vegetable, and correct carbohydrate to protein and fat
ratios of the diet are easy strategies for long healthy
life in this group. Periodic health checkups would
allow drivers for diagnosing their disease in early
stage. It is more cost benefit for the government and
policy makers to pay welfare payment to taxi drivers.
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