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Abstract

Background: This study aimed to examine the phenomenon of nutrition transfer in Iran from
2002 to 2017 and explore the evidence for effective policy for a healthier country.

Methods: A repeated cross-sectional study was conducted using data from the Central Bank of
Statistics of the Islamic Republic of Iran. The per capita staple food consumption data of 212567
households in 79 cities were analyzed annually from 2002 to 2017. The study employed a
structural equation modeling (SEM) approach to analyze the interaction between staple food
com patterns, demographic factors, and socio-economic changes.

Results: The analysis of 16-year trends in per capita (kg/household/year) consumption of food
commodities in Iran between 2002 and 2017 revealed a significant decrease in the consumption
of rice and bread, which are the main contributors to the Iranian diet. Furthermore, the price
index (P1) indicated a negative association with the per capita intake of rice, bread, and red meat.
Conclusion: The findings suggest that the increase in food costs is associated with a significant
reduction in the per capita consumption of staple foods and overall calorie intake.
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Introduction

Dietary consumption and food patterns have undergone
significant transformations in low- and middle-income
countries in recent decades.! The term “nutrition
transition” refers to changes in dietary patterns at the
community or population level, which are associated
with an increased level of nutrition-related non-
communicable diseases such as diabetes, cardiovascular
disease, osteoporosis, and certain types of cancers.>’
The World Health Organization (WHO) highlights
that nutrition transition is exacerbated by factors such
as reduced physical activity, stressful lifestyles, high
alcohol consumption, and smoking.* Globalization, rapid
urbanization, economic development, growth of mass
media, and increased industrialization are contributing
factors to these dietary changes.”® Moreover, food
cost exerts an impact on diet quality, leading to social
inequalities in health. Food and nutrition play an
important role in health disparities as individuals with
lower income tend to purchase energy-dense foods

(high in fat and sugar) due to their lower cost per unit of
energy compared to nutrient-rich foods (e.g., fruits and
vegetables).” A conclusion drawn from studies on social
gradients in obesity rates is that the association between
poverty and obesity may be due to the low cost of energy-
dense foods, which is reinforced by the high palatability
of sugar and fat.' Additionally, fatty and sweet foods are
easy to consume.'"* The convenience, availability, and
palatability of fatty and sweet foods contribute to their
consumption and subsequent weight gain.'*"”

The pattern of social inequality in health and diet quality
is observed in most industrialized countries, including the
United States,'® France,' Ireland,* the United Kingdom,*
Australia,” Belgium,” and Finland.** Published evidence
on the association between diet quality and socio-
economic status is largely based on cross-sectional
studies, which can be used to generate hypotheses but do
not prove causation. Therefore, modeling French dietary
patterns in the absence of longitudinal cohort studies
has provided new perspectives on how a restriction in
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dietary expenditure can negatively impact diet quality
and health. Notably, imposing strict constraints on
dietary expenditure consistently resulted in energy-
dense but nutrient-poor dietary patterns similar to diets
consumed by low-income groups.”?* Accordingly, this
study aimed to analyze the consumption pattern of four
staple food items in Iran from 2002 to 2017 using data
from the Central Bank of the Islamic Republic of Iran,
incorporating socio-economic factors into the analysis.

Methods

Data Collection

This cross-sectional study was conducted to investigate
the nutrition transition in Iran using necessary data from
official reports published by the Central Bank of the
Islamic Republic of Iran. These reports provided valuable
sources of data due to their reliability and credibility. To
assess trends in food consumption, we focused on key
food commodities that are integral to the Iranian diet.
Per capita staple food consumption data were obtained
for 212567 households in 79 cities. Specifically, we
collected data on the per capita consumption of bread,
rice, red meat, and white meat, which were selected for
their significant contribution to the overall food intake
of Iranians. In addition to food consumption data, we
collected demographic and socio-economic information,
including variables such as education, occupation,
age, price index (PI), and inflation index (IF). The data
collection process spanned a period of 16 years, from 2002
to 2017. The accuracy and consistency of the data were
ensured by relying on official reports from the Central
Bank of the Islamic Republic of Iran.

Statistical Analysis

The data analysis was conducted using the statistical
software STATA version 17. The consumption pattern
of main foods was collected using the average annual
consumption (year-by-year review) of a household
during the years 2002 to 2017 through the official reports
of the Central Bank of the Islamic Republic of Iran. This
allowed us to capture trends in food consumption and
evaluate changes occurring during the study period. To
further analyze the data, we categorized the population
into different age groups, specifically divided individuals
into four age categories: category 1 representing those
from birth to 20 years old, category 2 covering individuals
between 20-40 years old, category 3 including individuals
aged 40-60 years old, and category 4 consisting of people
over 60 years old. Additionally, we examined the average
household size to provide insights into household
composition in terms of the number of individuals.
Education and employment were also important factors
considered in our analysis. Education level was measured
by calculating the percentage of individuals within the
population with a university education. Employment
status was assessed by determining the percentage of
individuals engaged in work within each household.

Path analysis was used as a tool for structural equation
modeling (SEM) to determine the relationship between
nutritional transition and demographic, social, and
economic factors. It also helped identify the direct and
indirect effects of independent variables on dependent
ones.

Results

Trends in the Consumption of Major Food Commodities
Figures 1 and 2 present 16-year trends in per capita (kg/
household/year) consumption of food commoditiesinIran
between 2002-2017. Calculations indicated a significant
decrease in the consumption of rice and bread, which are
major contributors to the food intake of Iranians. In 2002,
the per capita intake of bread was 574 kg/household/year,
plunging to 298 kg/household/year over the next 15 years.
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Figure 1. Hypothesized Model in Which IF as A Mediating Variable Relates
Socio-demographic Variables to Consumption of Major Food Commodities.
Note. IF: Inflation index; MHS: Mean household size
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Figure 2. Hypothesized Model in Which Pl as A Mediating Variable Relates
Socio-demographic Variables to Consumption of Major Food Commodities.
Note. Pl: Price index; MHS: Mean household size
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Similarly, there was a gradual decline in the per capita rice
intake throughout the whole period, with a 42% decrease
by 2017, resulting in a value of 106 kg/household/year.
In contrast, the consumption of both types of meat (red
and white) fluctuated during this period, while the overall
intake of white meat altered slightly with a considerable
decrease in red meat consumption. Red meat intake per
capita was as high as 63 kg/household/year in 2002, varied
between 59 and 64 until 2006, dropped below 59 in 2007,
and continued to decrease, reaching 37 kg/household/
year by 2017. Despite some variations in per capita white
meat consumption, there was a 9.7% rise between 2002
and 2017.

Associations Between Price Index, Inflation Index, Socio-
demographic Characteristics and Per Capita Intake of
Certain Important Food Commodities
Figures 1 and 2 show the path analysis diagram with
standardized estimates elucidating the total effects
of socio-demographic characteristics and IF on per
capita intake of major food commodities. Although
the goodness-of-fit index of the final model exhibited
an acceptable fit (x*/ degrees of freedom (df) ratio<5),
no significant association was found between socio-
demographic parameters, IF, and per capita consumption
of specific commodities, including bread, rice, red
meat, and white meat (Table 1). Figure 3 displays the
relationships between socio-demographic variables, PI,
and selected food commodities intake per capita in the
form of a conceptual model tested by path analysis. Based
on the results of path analysis, education was negatively
associated with PI (p=-0.32, P<0.05), as illustrated in
Table 2. No significant relationship was revealed between
other socio-demographic variables and PI.

However, negative associations were found between

Table 1. Total Effects of Socio-demographic and IF on Food Commodities
Using Path Analysis

PI and the amounts of per capita intake of rice (=-0.96,
P<0.05), bread (f=-0.89, P<0.05), and red meat
(B=-0.90, P<0.05). Moreover, the presented model
indicated a good fit to the observed data (x*/df=3.87).

Discussion

This study investigated the nutritional trend of four food
items, namely, rice, bread, red meat, and white meat in
Iran from 2002 to 2017. The results suggested that the
per capita consumption of rice and bread significantly
decreased from 574 kg to 298 kg, and the per capita
consumption of rice decreased from 182 kg to 106 kg in
2017. However, the consumption patterns for both types
of meat fluctuated and were slightly different during this
period. The consumption of red meat decreased from 63
kg to 37 kg, while the consumption of white meat increased
from 82 kg to 90 kg. Consequently, the consumption of
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Figure 3. Hypothesized Model in Which IF and Pl as a Mediating Variable
Relate Socio-demographic Variables to Transition. Note: IF: Inflation index;
PI: Price index; MHS: Mean household size

Table 2. Total Effects of Socio-demographic and Pl on Food Commodities
Using Path Analysis

Total ¢ Total ©

StaEr:t:I;:(ai:zed SE P Value Sti:ﬂ:::zed SE P Value
MHS > IF -2.150 2.965 0.486 MHS - PI -0.563 0.393 0.152
Education - IF -0.209 0.610 0.732 Education = PI -0.322 0.079 0.000
Job > IF -0.003 0.493 0.995 Job > PI 0.058 0.064 0.365
Age 1* > IF 2.487 4.496 0.580 Age 1° > PI -0.184 0.592 0.756
Age 2" > IF -0.027 0.294 0.926 Age 2° > PI 0.000 0.038 1.000
Age 3¢ > IF 2.234 2.638 0.397 Age 3¢ > Pl -0.154 0.352 0.662
Age 4¢ > IF -1.920 1.944 0.323 Age 49> PI 0.397 0.261 0.129
IF - Rice -0.123 0.246 0.618 Pl - Rice -0.962 0.014 0.000
IF > Bread -0.112 0.247 0.651 Pl - Bread -0.892 0.040 0.000
IF > Red meat -0.154 0.244 0.529 Pl - Red meat -0.897 0.038 0.000
IF = White meat -0.267 0.232 0.249 Pl - White meat -0.186 0.239 0.438

Note. SE: Standard error of the estimate; MHS: Mean household size; IF:
Inflation index; * Age group 1 (0-20 years);® Age group 2 (20-40 years); < Age
group 3 (40-60 years); ¢ Age group 4 (>60 years); ¢ Total effect is defined as
the sum of direct and indirect effects.

Note. SE: Standard error of the estimate; MHS: Mean household size; PI:
Price index; * Age group 1 (0-20 years); ® Age group 2 (20-40 years); © Age
group 3 (40-60 years); ¢ Age group 4 (>60 years); ¢ Total effect is defined as
the sum of direct and indirect effects.
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white meat rose by 8.8%, while the consumption of red
meat, bread, and rice decreased by 41.2%, 48%, and 41.7%,
respectively. Overall, no significant relationship was
observed between the socio-demographic parameters,
IF, and the per capita consumption of the four studied
food items (P>0.05). However, the level of education
(p=-0.32, P<0.05), rice consumption (B=-0.96, P<0.05),
red meat consumption (f=.90, P<0.05), and bread
consumption (f=-0.89, P<0.05) per capita showed a
negative relationship with PL

In a study by Wang et al, conducted between 2010 and
2019 in the Qinghai-Tibet Plateau (QTP) region of China,
protein consumption exceeded 70 gr/day due to the
high consumption of beef, sheep, and milk before 1995.
In subsequent years, as direct consumption of cereals
decreased, the proportion of vegetable protein reduced,
while the proportions of animal protein and high-quality
protein increased annually. This study suggested that the
per capita consumption of grains in this region was 262
kg, which seemed satisfactory. In other words, total grain
consumption remained constant since 2010. Considering
that over 75% of fruits and vegetables in QTP are supplied
from other provinces, the security of grains, which are
local products, is considered crucial for food security in
the region.”

According to the current findings, the total per
capita consumption of meat in Iran was 145 kg in 2002
reduced to 127 kg in 2017, which seems to have an 18
kg decrease. This finding is different from global meat
consumption patterns in 2017, showing that per capita
meat consumption was 14.23 kg in 1996 and increased
to 35.98 kg in 2017, indicating a rise of over 20 kg.
Moreover, in 2017, the per capita consumption of red
meat in Turkey (38.87), Uzbekistan (34.41), Kyrgyzstan
(30.46), Azerbaijan (34.08), Georgia (31.83), Mauritania
(31.06), Jordan (37.91), Morocco (35.12), Bosnia and
Herzegovina (36.03), and the Central African Republic
(35.09) was almost the same as that in Iran.”® As shown
by these statistics, per capita meat consumption increased
by 20 kilograms between 1961 and 2014, with each
person consuming an average of 43 kg of meat annually
by 2014. This increase in the world indicates faster meat
production compared to population growth, with the
more remarkable growth of consumption in countries
with a significant economic transition period #. This
value has increased 15- and 4-fold in China and Brazil
respectively, from 1961 to 2014, and India maintained
the lowest value of 4 kg per year in 2013. This value is
almost the same as per capita in 1961, with its trend
being remained almost constant, which could be due
to the dominant lactovegetarian dietary preferences
in India *. According to the UN Food and Agriculture
Organization (FAO) statistics, red meat consumption
was highest in high-income countries (HIC) in 2017,
with the maximum value in the United States (124.1 kg),
followed by Australia (121.6 kg), Argentina (109.38 kg),
and Spain (100.25 kg). It seems that the changes in per

capita meat consumption were slower in HIC, and most
of them have been stable or even decreased over the last
50 years. In Africa, the consumption trend was slightly
different. In some countries, the per capita consumption
is 10 kg, which is about half of the continental average,
but consumption reaches 60 to 70 kg in South African
countries.” Feeding the world in a sustainable way is one
of the most important challenges facing us, and Iran is
no exception to this trend. Meat is a crucial source of
nutrition globally, and its demand continues to rise.

Economic growth and urbanization are changing
lifestyles and dietary patterns due to changes in the food
environment, increased incomes, sedentary jobs, and
superior time management.’’ It seems that economic
growth has a greater effect on changes in the consumption
of such products in poorer countries.’® In the current
study, per capita consumption is defined as kilograms per
household per year, so it is not possible to compare its
results with those of Marques and colleagues’ study.

Some studies showed that healthy diets are more
expensive and less desirable in deprived and low-income
communities.> According to studies, low-income
households are more concerned about hunger and are
more likely to choose filling or high-satiating-value foods
(e.g., starchy foods) over foods with high nutritional
value* Cultural factors also seem to affect the food
patterns of populations.*>’

The findings of this study have important implications
for food and nutrition security, as well as health and
environmental sustainability policies in Iran. Although
increasing the production and supply of meat seems
necessary to meet the growing demand of Iran’s population,
several other factors should also be considered, including
the impacts of climate change, health problems related to the
consumption of animal foods, especially red meat, as well as
the unstable political and economic conditions in Iran.

This study has some limitations, including the lack of
comparison between urban and rural populations, failure
to define the food items examined in each introduced
classification, and the exclusion of eggs from the meat
food group as a source of protein. Nevertheless, this study
offers several strengths, including a 16-year longitudinal
analysis that provides a comprehensive understanding
of changing food consumption patterns over time. The
use of national central bank data increases the reliability
and generalizability of the findings. Furthermore,
the study uses multivariate analysis to investigate the
relationship between socio-demographic parameters
and food consumption, contributing to the robustness
of the findings. Comparison with other studies provides
valuable background both in Iran and globally. Overall,
these strengths increase the quality and significance of the
study, making it a valuable resource for informing future
policy decisions in Iran.

Conclusion
Considering the significant decrease in per capita
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consumption of meat in Iranian households, it seems
that some health problems are caused by the lack of
proteins. On the other hand, increased consumption of
rice and bread may also be associated with issues related
to weight and obesity. As such, it is necessary to promote
the consumption of plant foods and plant protein sources,
including all types of legumes, seeds, and vegetables, and
to balance the consumption of grains such as rice, bread,
and starchy foods.
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