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Abstract
Background: The relationship between fruit and vegetables intake and mortality with implications for health policy has been studied to assess
the protective effect of vegetables and fruits on major non- communicable diseases (NCDs) such as cardio- vascular, respiratory gastrointestinal
and cancer.
Aims: To study the relationship between vegetables and fruits intake, NCDs, age group (0- 18) years and gender.
Methodology: It is a cross- sectional descriptive secondary data study obtained from Central Agency for Public Mobilization and Statistics, and
Egyptian Ministry of Agriculture along the years 2009 to 2015 Statistical Analysis was done by Epi Inf 7, CDC 2016.
Results: Results indicated that the amount of vegetables and fruits consumption per each year showed statistically significant relation effects on
prevention of the major non- communicable The major NCDs leading cause of mortality among Egyptians are; CVDs, digestive diseases,
respiratory diseases, and cancer (66.37%, 14.16%, 10.96%, and 8.52%, respectively). Multiple regression analysis for the studied predictors, i.e.
vegetable intake and fruits intake [Kgm/year and gm/days] show m R= 1.0 for CVDs (P= 0.006). The most important predictor is in this model,
beta= - 3.901(P= 0.007) for fruit intake in Kgm/year.
Recommendation: It is to encourage public more consumption of fresh fruits for prevention of those major non- communicable diseases.
Keywords: NCDs Mortalities CVDs Cancer Respiratory Digestive Vegetables Fruits Intake Age Gender.
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Introduction:

Fruit and vegetables intake is considered as a main component of a
healthy diet for their role in the prevention of chronic diseases (Daucher
et.al., 2006).

Cardiovascular disease and cancer are known as the two leading
causes of mortality all over the world (Hu, 2008). Recently, the
relationship between fruit and vegetables intake and mortality has been
studied, with implications for health policy. Interpreting this relationship
is important to guide consumer choices and help establishing dietary
guidelines with the aim of reducing risk.

Several meta analyses have studied the protective effect of fruit and
vegetables on CVD (Van't Veer et.al., 2000). This has been supported by
recent results from a large scale study using data from the European
Prospective Investigation into Cancer and nutrition (EPIC) cohort
(Decramer, 2011).

The protective effect of fruit and vegetables intake on cancer has been
studied for more than 30 years, but none have been firmly established.
Concerning upper gastrointestinal tractcancers, a moderately reduced
risk have been observed in people with a relatively high intake of fruit and
vegetables. However, possible confounding factors by smoking and
alcohol must be taken into consideration. As regards lung cancer, recent
large prospective analyses, and after detailed adjustment for smoking,
have failed to show protective effect of fruit and vegetable intake on lung
cancer (Steinmetz et.al., 1996).

On the other hand, studies have shown little or no association
between fruit and vegetable intake and risk of other common cancers such
as colorectal, breast and prostate cancer. However, there may
be benefits that have not been identified yet. Actually, benefits could be
apparent in people with low average consumption of fruit and vegetables
evidenced by the fact that populations eating moderate amounts of fruits
and vegetables have a reduced cancerrisk than those eating very
small amounts. Moreover, as composition of fruit and vegetables are
varied, there could also be effects of particular nutrients in certain fruits
and vegetables (WHO, 2008).

Based on the previous data, healthy diets should include at least
moderate amounts of fruit and vegetables, as higher levels would not have
much effect on cancer rates. It is now recommended to consume adequate
amounts of fruit and vegetables and emphasize mainly on adverse effects
of obesity and high alcohol intakes. In 1990, the WHO recommended a
minimum daily intake of 400 g of fruit and vegetables, guided by the fact
that it is protective against cardiovascular disease (CVD) and some
cancers.

Methodology:

It is a cross- sectional descriptive secondary data study obtained from
Central Agency for Public Mobilization& Statistics& Egyptian Ministry of
Agriculture along the years 2009 to 2015 to show the relationship between
fruit and vegetable consumption and prevalence of non communicable

diseases. Statistical Analysis was done by Epi Inf 7, CDC 2013.
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Results And Discussion:
Table (1) Frequency Of Mortality From Birth To 18 Years, Of Male Ncd,
Egypt (2009- 2015)

_ Y| ao00 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Tota
Cancer 16089 | 17172 | 17099 | 18081 | 18423 | 19600 | 18904 | 125368
CVDs 97987 | 94233 | 9474 | 101993 | 135437 | 134864 144060 | 803315
RespSS. 13627 | 14196 | 14593 | 16385 | 22108 | 22820 | 24083 | 127812
DigestiveS. | 30693 | 32725 | 34169 | 35464 | 35203 | 36163 | 35023 | 239440

S.= System, Chi2= 5862.4, p= 0.000001
Table (2) Percent Of Mortality From Birth To 18 Years, Of Male Ncd,

Egypt (2009- 2015)
Year
) 2009% | 2010% | 2011% | 2012% | 2013% | 2014% | 2015%
Disease
Cancer 1020 | 1085 | 1064 | 1052 | 8.72 9.18 | 851
CVDs 61.86 | 59.52 | 5899 | 5932 | 64.14 | 63.18 | 64.87
Resp S. 8.60 8.97 9.09 953 | 1047 | 1069 | 10.84
Digestive S. 1938 | 2067 | 2128 | 2063 | 1667 | 1694 | 1577
S.= System,

Table (3) Frequency Of Mortality From Birth To 18 Years, Of Female Ncd,
Egypt (2009- 2015)

_ Year| so00 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Total
Cancer 11974 | 13433 | 13355 | 13960 | 15050 | 15749 | 15842 | 99363
CVDs 92723 | 88919 | 84601 | 92271 | 113870 119952 | 126710 | 719046
RespS. 11678 | 12417 | 12153 | 13655 | 19142 | 19474 | 20609 | 109128
DigestiveS. | 18006 | 18383 | 20342 | 21624 | 21335 | 22427 | 22726 | 145343

S.= System, Chi2= 2506.2, p= 0.000001
Table (4) Percent Of Mortality From Birth To 18 Years, By Percent Of Female Ncd,

Egypt (2009- 2015)
YeaI o, o, Ly o, o, o, Ly

i 2009% | 2010% | 2011% | 2012% | 2013% | 2014% | 2015%

Disease

Cancer 891 | 1005 | 1024 | 9.87 3.88 887 | 852

CVDs 69.00 | 66.53 | 6485 | 6520 | 67.22 | 67.54 | 68.17

Resp S. 8.69 9.29 9.32 965 | 1130 | 1096 | 11.09

Digestive S. 1340 | 1413 | 1559 | 1528 | 1259 | 12.63 | 12.23

S.= System
Table (5) Frequency Of Total Mortality From Birth To 18 Years, Of Both Sex Of Ncd,
Egypt (2009- 2015)

Year
. 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Total
Disease
Cancer 28063 | 30605 | 30454 | 32041 | 33473 | 35349 | 34746 | 224731
CVDs 190710 | 183152 | 179342 | 194264 | 249307 | 254816 | 270770 |1522361
Resp S. 25305 | 26613 | 26746 | 30040 | 41250 | 42294 | 44692 | 236940
Digestive S. 48699 | 51608 | 54511 | 57088 | 56538 | 58590 | 57749 | 384783

S.= System, Chi2= 7990.1, p= 0.000001
Table (6) Percent Of Mortality From Birth To 18 Years, Of Both Sex Of Ned,

Egypt (2009- 2015)

Year
Disease 2009% | 2010% | 2011% | 2012% | 2013% | 2014% | 2015%
Cancer 9.59 10.48 10.46 10.22 8.80 9.04 8.52
CVDs 65.13 62.73 61.62 61.98 65.51 65.16 | 66.37
Resp S. 8.64 9.11 9.19 9.58 10.84 10.82 | 10.96
Digestive S. 16.63 17.68 18.73 18.21 14.86 14.98 14.16

S.= System
Table (7) Correlation of major NCDs mortalities and vegetable intake
Major Neds | Vegetable intake in Kgm/y [P Value| Vegetable intake in gm/d | P Value

CVDs -0.914 0.000 -0.977 0.000
Digestive -0.979 0.000 -0.984 0.000
Respiratory -0.982 0.000 -0.985 0.000
Cancer -0.983 0.000 -0.985 0.000
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Table (8) Correlation of major NCDs mortalities and fruits intake

Major Of Neds| Fruits Intake in Kgm/Y [P Value| Fruits intake in gm/d  |P Value
CVDs -0.969 0.000 -0.996 0.000
Digestive -0.997 0.000 -0.998 0.000
Respiratory -0.997 0.000 -0.998 0.000
Cancer -0.998 0.000 -0.998 0.000
Table (9.1) Multiple regression analysis of major NCDs mortalities and vegetables and

fruits intakes
Major Of Ncds Multiple R F P Value
CVDs 1.0 16429.6| 0.006
Predictors; Vegetable& Fruits intake | Standardized Coefficients, Beta t Significant
Fruits intake, Kgm/y Beta= - 3.901 -87.244| 0.007

Fruits intake, gm/d 4.748 106.182( 0.006

Note; Vegetable intake kgm/y and vegetable intake gm/d, excluded from analysis
Table (9.2) Multiple regression analysis of major NCDs mortalities and vegetables and

fruits intakes
Major Of Neds Multiple R F P Value
Cancer 0.993 74979 | 0.081
Predictors; Vegetable& Fruits intake | Standardized Coefficients, Beta t Significant
Fruits intake, Kgm/y Beta= 6.691 10.143 | 0.063
Fruits intake, gm/d -7.199 -10.912| 0.058

Note; Vegetable intake kgm/y and vegetable intake gm/d, excluded from analysis
Table (9.3) Multiple regression analysis of major NCDs mortalities and vegetables and
fruits intakes

Major Of Neds Multiple R F P Value
Digestive 0.969 15722 | 0.176
Predictors; Vegetable& Fruits intake | Standardized Coefficients, Beta t Significant
Fruits intake, Kgm/y Beta= 3.552 2.496 0.243
Fruits intake, gm/d -4.407 -3.097 0.199

Note; Vegetable intake Kgm/y and vegetable intake gm/d, excluded from analysis
Table (9.4) Multiple regression analysis of major NCDs mortalities and vegetables and
fruits intakes

Major Of Ncds Multiple R F P Value
Respiratory 0.877 3.582 0.350
Predictors; Vegetable& Fruits intake | Standardized Coefficients, Beta t Significant
Fruits intake, Kgm/y Beta=0.802 0.283 0.824
Fruits intake, gm/d -1.728 -0.609 | 0.652

Note; Vegetable intake kgm/y and vegetable intake gm/d, excluded from analysis

Circulatory system diseases such as rheumatic heart disease of
childhood and adolescence are one of the leading causes of mortality
(Pearson et.al., 1993) the table (5) shows the number between years (2009)
and (2015) was total of 1522361 with total percentage of mortality rate per
year in relation of total mortality shown in table (6).

The distribution of mortality rates among both sexes is shown in tables
(1, 2, 3, 4) where total mortality of 803315 in males with percentage of
total mortality shown in table (2), while in females was total of 719046
with percentages of total mortality shown in table (4).

In developing countries, the high morbidity rates of cardiovascular
diseases are related to the increase in the prevalences of atherosclerotic
diseases, also obesity, diabetes and hypertension play an important role
(Murray et.al., 1996).

There is another similar predicted increase in cardiovascular disease
mortality 124% and 107% increase among men and women in developing
countries versus 78% and 56% increase among men and women in
developed countries (Reddy et.al., 1998).

Epidemiological evidence suggests that dietary habits changes as

increase the use of energy- dense diets with unhealthy fats, oils and sugars

has contributed to an increase in cardiovascular diseases in developing
countries (Hu, 2008).

Fruits and vegetables consumption has the potential to protect against
cardiovascular diseases (Daucher et.al., 2005). Daucher and co- worker
(2006) carried out meta analysis of cohort a studies and observed that the
risk of developing coronary heart disease decreased by 4% for fruit and
vegetable consumption for each additional portion per day intake and 7%
for fruit consumption indicating that fruit offer a more protective effect in
reduction the risk of developing coronary heart disease. In our present
study tables (7, 8, 9, 10) show our results in terms of the effects of fruit and
vegetable consumption on the prevalence of coronary heart disease.

The second cause of death offer cardiovascular disease is the gastro-

intestinal system. The most common cause of gastro- intestinal morbidity
leading to mortality is hepatitis C virus complications as liver cirrhosis
portal hepatocellular carcinoma (WHO, 2010).
Total mortality from birth to 18 years of age from (2009) to (2015) is
384783 while percentage per year is shown in table (6). Tables (1, 2, 3, 4)
show the total mortality and percentage per year in both males and
females with total of 239440 in males and 145343 in females. The third
causes of mortality is respiratory system disease which dramatically
increased from 5.390 at (2008) up to 8% at (2014) in Egypt without any
difference between both sexes (December, 2011).

The most common is (chronic obstructive Lung disease) which
responsible for about 20% of mortality worldwide (Lodenkem et.al.,
2013). Total mortality from birth to 18 years of age from (2009) to (2015)
is 236940 while percentage per year is shown in table (6). Tables (1, 2, 3,
4) show the total mortality and percentage per year in both males and
females with total of 127812 in males and 109128 in females.

An association between reduction risk of developing chronic
obstructive pulmonary disease and fruit and vegetable consumption has
been documented (Romance and Trenga, 2001). Epidemiological studies
showed that higher fruit intake particularly can be associated with higher
forced expiratory volume values and a better lung function (Tabak et.al.,
2001).

The results of the present study shown in tables (7, 8, 9) which indicate
to the amounts of fruits and vegetables consumption per each year in
supporting these findings. The fourth leading cause of death in Egypt is
cancers. The rates increase year by year from 5.4% at (2008) to 6.7% at
(2014) without any notable differences between both sexes. Several risk
factors lead to cancer mortality these include diet and physical activity, air
pollution and reproductive health. The population attributable fraction for
all cancer sites worldwide considering the joint effect of these factors is
about 35% (Weiderpass, 2010).

Total mortality rate from birth to 18 years of age from (2009) to (2015)
is 224731 while percentages per year are shown in table (6). Tables (1, 2,
3, 4) show total mortality rates and percentage per year with total of
125368 for males and 99363 for females.

Dietary factors are estimated to account for about 20% in developing
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countries but it may decrease with fruit and vegetable consumption

(WHO, 2008). Evidence from case- control and cohort studies has

indicated that the intake of fruits and vegetables have a strong protective

effect against various types of cancer and that people with a higher intake
may have less risk than people with low or very low fruit and vegetable

intake (Steimetz and Jansen, 1996). Van't Veer and co- workers (2000)

indicated that people with higher intakes of fruits and vegetables could

reduce the risk of developing cancer by 19%. These findings are in
agreement with the results of our recent study which are shown in tables

(7, 8, 9) with the consumption rates of vegetables and fruits between years

(2009) and (2015).

Table (7, 8) shows the correlation between major non- communicable
diseases mortalities and vegetables intake in Kgm/ year, gm/day and
fruits intake in kgm/ year and gm/day respectively. All these negative
associations are strongly, around- 0.914, and significant0.000. Moreover,
Tables (9.1, 9.2., 9.3, 9.4) show multiple regression analysis for the studied
predictors, i.e. vegetable intake and fruits intake [Kgm/ year and gm/
days] show multiple R= 1.0 for CVDs, P= 0.006. The most important
predictor is in this model, beta= -3.901, P= 0.007 for fruit intake in Kgm/
year. Other multiple analysis models for cancer, digestive, and respiratory
diseases are not significant.
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