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Abstract: The workers' nutrition can play an effective role in the social health and the  economical  status of
the society. This cross-sectional study determined farmers’ nutritional status in Yazd, Iran. 400 farmers were
studied in  this research  using 24-hr dietary recall for 2 days. After removing the over and under-reporting
cases, the Nutritional Adequacy Ratio was calculated for 10 nutrients including Vitamin A, Thiamin, Riboflavin,
Vitamin C, Vitamin E, iron, zinc, calcium, magnesium and copper in 320 participants. The findings of the study
indicated that the Nutritional Adequacy Ratio for vitamin A, C, E, zinc, calcium and magnesium was less than
1and more than 20% of participants obtained less than 75% of recommended values of these nutrients.
Furthermore 28.93 and7.44 percent of the farmers suffered from overweight and obesity. It could be asserted
that farmers' nutritional status in the study area is poor and needs to be improved.
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INTRODUCTION part in improving the health status and increasing the

Inadequate nutrition is one of the leading causes of adequate intake of nutrients and energy may relatively
nutritional deficiencies such as zinc and folic acid etc. and prevent the development of some diseases and nutritional
chronic diseases like diabetes and heart disease, which disorders. Obviously, in order to promote the nutritional
may result in an increase in medical expenses, a decrease status of a group, first we need to gather some
in work  capacity and ultimately, economical detriments information about the nutritional status of that group.
[1]. Since proper nutrition has something to do with Regarding the importance of farmers’ nutrition and the
individuals' health and work capacity, the workers' lack of proper sufficient data on their nutritional status,
nutrition can play a useful and effective role in the social the present study was conducted to determine the pattern
health  and  the  economical  status  of  the   society  [2]. of nutritional intake of this group of workers and collect
In simple terms, achieving an adequate nutritional some basic data to be used in future for comparing and
program not only increases the workers' health status, but determining the course of their nutritional intake in the
also affects the economical development of the society. given time and planning the nutritional and health

Special attention should be paid to farmers and programs of these productive laborers.
peasants  in  this  regard.  The  Iranian  farmers still use
the traditional  methods  and equipment of agriculture. MATERIALS AND METHODS 
So, they apply a high quantity of physical activity in their
job. On the other hand, this group of society, constitutes This was a descriptive cross-sectional study
a wide range of workers regarding age and sex. According conducted as the project of assessment of nutritional
to some statistics, 30% of occupations are devoted to the intake on 400 Yazdi workers in 2011. The subjects were
agricultural section (www.nationmaster.com). Farmers are selected by simple random sampling method using the
exposed to physical, chemical and biological risk factors farmers list available in Jehad-e Agriculture Cooperation
and their health and well-being is threatened daily by of  Yazd Province. Individuals whose main profession
these factors [3-7]. Since appropriate nutrition can play a were agriculture and led a life in this way were included in

immunity of the body against diseases, a sufficient and
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the study. Having gained the general demographic
questionnaires, the validated 24-hr dietary recall
questionnaires  were  completed  for  two  intermittent
non-sequential days (one week day and one weekend
day) for all participants [8].

Having completed the 24-hr dietary recall
questionnaires, the daily nutritional intakes were
converted from the domestic scales to gram and the
amounts of intake of energy, macronutrients and
micronutrients  were calculated using Nutritionist IV
(Herst Corp., Salem, Oregon, USA). The height and weight
of participants were measured using the on-wall measure
and Seca Scales with a precision of 0.5 cm and 0.1 kg,
respectively. Body Mass Index (BMI) was calculated by
dividing weight to the square of height. To estimate the
basal metabolism energy needs, Harris-Benedict formula Fig. 1: Relative frequency of farmers based on BMI
was applied [9]. Then, considering the activity level, (Body Mass Index)
sleeping energy level and the thermogenic effect of food,
the total daily requirement of energy was calculated.

To estimate nutritional sufficiency, the Nutritional
Adequacy Ratio (NAR) was used for 10 nutrients
including Vitamin A, Thiamin, Riboflavin, Vitamin C,
Vitamin E, iron, zinc, calcium, magnesium,  and  copper.
The ratio of nutrients sufficiency was calculated by
dividing the number of daily intake of the mentioned
nutrients to the standard recommended values for
different age and sex groups. The standard values used
for estimating NAR (Nutritional Adequacy Ratio) were
based on EAR (Estimated Average Requirement) and
those for foods without EAR were based on AI
(Adequate Intake) [10]. The collected data were analyzed
via descriptive statistics of mean, standard deviation and
percentage using SPSS (SPSS Inc., Chicago IL. version
12).

RESULTS

A total of 400 farmers were studied in this research.
After removing the over-reporting and under-reporting
cases (20%) which were calculated to be =>2.4 and <1.35
based on the ratio of received energy to basal metabolism
[11], statistical analyses were done on the data related to
320 participants. The mean age of the farmers studied was
41.98±16.5 years. The Body Mass Index (BMI) of
participants was 24.04±3.51 kg/m . Figure 1 shows the2

relative frequency of the participants under study on the
basis of body mass index. As it can be observed, 28.93
and 7.44 percent of the farmers suffered from overweight
and obesity, respectively. Also, 1.65% of the farmers had
a BMI of less than 18.5 Kg/m , i.e., they were thin.2

Table 1: The mean of daily intake of carbohydrate, protein and fat and their
contribution of daily energy intake in Yazdi farmers in 2011 (320
participants)

Nutrients (g) Daily intake (SD±Mean) Percent of received energy
Carbohydrate 348.89±59.93 60.01±11.38
Protein 92.35±21.55 15.87±3.21
Fat 66.49±40.65 24.12±10.79

Table 2: Mean of nutritional intake and their NAR in Yazdi farmers in 2011
Nutrients Daily intake (SD + Mean) Adequacy ratio (NAR)
Vitamin A (microg) 443.02±413.04 0.71±0.66
Thiamin (mg) 2.41±0.69 2.41±0.69
Riboflavin (mg) 1.39±0.42 1.26±0.38
Vitamin C (mg) 36.62±42.83 0.49±0.57
Vitamin E (mg) 2.45±4.01 0.2±0.33
Iron (mg) 5.49±0.79 0.91±0.13
Zinc (mg) 7.73±3.53 0.7±0.32
Calcium (mg) 586.09±258.87 0.57±0.24
Magnesium (mg) 166.69±102.03 0.48±0.29
Copper (mg) 722.4±442.7 1.03±0.63

The findings of the study showed that the mean of
the farmers' received energy was 2352.1±403.03 kcal/d.
The means  of daily intake of carbohydrate, protein and
fat and their contribution of the received energy are
presented in Table 1. As the table shows, the farmers
have received approximately 60, 16 and 24 percent of their
daily energy from carbohydrate, protein and fat,
respectively.

The means and standard deviations of received
nutrients and their Nutritional Adequacy Ratio (NAR) are
given in Table 2. The findings of the study indicated that
the intake of Thiamin, Riboflavin, iron and copper has
been sufficient in the farmers under study, while the
Nutritional Adequacy Ratio (NAR) for six other nutrients
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Table 3: Distribution of the farmers based on nutritional intake status
compared to the recommended values*

<75% of recommendation the 75% & more
-------------------------------- ------------------------------

Nutrients Number Percent Number Percent
Vitamin A 204 63.6 117 36.4
Vitamin B1 0.0 0.0 321 100
Vitamin B2 32 9.9 289 90.1
Vitamin C 249 77.7 72 22.3
Vitamin E 316 98.3 5 1.7
Iron 26 8.3 295 91.7
Zinc 199 62 122 38
Calcium 255 79.3 66 20.7
Magnesium 281 87.6 40 12.4
Copper 122 38 199 62
* EAR or AI

was less than 1. Table 3 presents the data on the number
and percentage of the participants based on the
nutritional intake status.

DISCUSSION

The mean of the received energy of the farmers under
study was estimated to be less than the required amount.
A comparison of the energy intake to the required amount
showed that these farmers received  approximately 664
kcal of energy less than the estimated required amount.
Dietary analysis of the study conducted in South Africa
showed 56% deficit of energy in farmers [12]. In a study
conducted on forest workers in Greece, there was a
decrease in the received energy equal to 1193 kcal/d [13].
In farm work, which is heavy work, the nutrient demand
and energy expenditure are high. Therefore, adequate
nutrient and energy intake  of  farmers  is  so  important.
If daily energy expenditure is higher than the energy
intake, consequently the energy balance becomes
negative and it can affect the work power. The
contribution of macronutrients including carbohydrate,
protein and fat in the daily energy intake was  almost
equal to the recommended values (60%, 10% and 30%,
respectively, given in Table 1). In the study by Gallis et al,
the percentage of the calorie received from carbohydrate,
protein and fat was 31.59, 15.26 and 42.40 percent,
respectively which was consistent with the values for
protein in the present study [13]. Low intake of
carbohydrate may lead to decreased energy resulting from
glucose and can finally result in the catabolism of proteins
[14]. In the present study, there was no problem in the
contribution of each macronutrient in the provision of
energy despite the deficiency in the total intake of energy.
The findings of the present study indicated that there was

the coincidental problem of over- and under-intake of
energy in the community of the farmers under study, so
that 60 percent of farmers received less than 80% of the
required energy and 13% of farmers received more than
100% of the required energy. However, overweight and
obesity was observed in one-third of the farmers under
investigation. There is a transitional period of nutrition in
our country, in which the main problem is the co-existence
of malnutrition and deficiency of micronutrients on the
one hand and over-eating, obesity and nutritional chronic
diseases, on the other hand. 

The findings of the study also revealed the point that
the intake of vitamins A, C, E and the minerals including
zinc, calcium, magnesium and copper in the farmers
studied was less than the recommended values (P<0.005).
A high percent of the participants could not obtain the
EAR of the mentioned micronutrients. It seems that an
imbalanced diet based on cereal, beans and starchy
vegetables specially potatoes which lacks in fruits,
vegetables and dairies is incriminated for low intake of
micronutrients in the group under study.

In the case that at least 20% of any given population
receive less than 75% of the recommended values of a
nutrient,  the  deficiency of that nutrient will be
considered a major health problem in that population [15].
Hence, based on the findings of this study presented in
Table 3, it seems that the deficiency of intake of vitamins
A, C and E and minerals including zinc, calcium,
magnesium and copper is a nutritional problem among the
farmers studied in this research. As there are no similar
studies carried out on this group, it is not possible to
compare the results of this study to those of others.
However, the study by Jazayeri et al showed that there
was an intake deficiency of calcium, zinc, folic acid,
riboflavin and vitamins B6, B12 and A among the
residents of Zone 17 of Tehran who lived in the domain of
Population Research Base of Tehran Medical University
during 2003-2004 [16]. According to  El-Qudah  study,
90% of males and 70% of females had daily  dietary
intakes below two-thirds of the recommended dietary
allowances (RDAs) for vitamin A. While, 90% of both
genders had vitamin E intakes below two-thirds of the
RDAs [17]. Deficiency of micronutrients is a risk  factor
for the incidence of some chronic diseases such as
cardiovascular diseases, diabetes, osteoporosis and
cancer.

One of the shortcomings of the present study was its
being cross-sectional. These study designs provide the
possibility of observing some correlations. Yet, they do
not  show  the   obtained   random   correlations.   So,  it is
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recommended that introspective studies also be designed 7. Kumudini, G. and T. Hasegawa, 2009. Workload and
for studying the intake of nutrients. Another flaw of this awkward posture problems among small-scale
study was its use of the 24-hr dietary recall which is based strawberry farmers in Japan. Journal of human
on individuals' power of recalling the consumed  meals Ergology, 38(2): 81.
and drinks. Furthermore, there is a risk for over and 8. Román-Viñas, B.,  L.  Serra-Majem,  L.  Ribas-Barba,
underestimation. But, we excluded these participants in J. Joy Ngo, A.G. Alvarez, T.M.A. Wijnhoven, et al.
analysis to prevent this kind of error. 2009.  Overview   of   methods   used   to   evaluate

Finally, it can be concluded from the findings of the the  adequacy  of  nutrient  intakes for individuals
study that deficiency of energy and nutrients intake is a and populations. British Journal of Nutrition,
common problem among the Yazdi framers. Also, over- 101(suppl 2): 6-11.
intake of energy and overweight is also a major health 9. Frankenfield, D.C., E.R. Muth and W.A. Rowe, 1998
problem in this community. So, special attention must be The Harris-Benedict Studies of Human Basal
paid to this problem along with malnutrition due to Metabolism:: History and Limitations. Journal of the
deficient intake of nutrients. American Dietetic Association, 98(4): 439-445.

Significance for Public Health: The area of nutrition the nutrient intake of older adults: components of
status was being broadly studied. But in the group of variation and the effect of varying  the  number of
Iranian workers we need to  have  some  basic  information 24-hour dietary recalls. Journal of the American
regarding their nutritional status, hence we will be able to Dietetic Association, 91: 1438-1439.
identify the nutrients they need more and accordingly 11. Johansson,  L.,   K.   Solvoll,   G.   Bjorneboe  and
modify our programs to improve community health status. C.A. Drevon, 1998. Under-and overreporting of
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