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Background

Micronutrient deficiency and obesity are increasing globally. This study determined the
prevalence of micronutrient-related malnutrition, patterns of obesity using different
methods of assessment, and the predictors of obesity among the university
undergraduate population in Lagos State, Nigeria.

Methods

A multistage sampling technique was adopted to select 506 students from the three
universities in Lagos State. A pre-tested, semi-structured interviewer-administered
questionnaire was used to obtain data on socio-demographic and economic

characteristics. Nutrient intakes were estimated from 24-hour dietary recalls, obesity was
assessed through anthropometric measurements and Bio-electrical Impedance Analysis,
following standard procedures. Associations between variables were tested using
Chi-square, Fischer’s exact tests, and logistic regression analyses. Twenty-four-hour diet

recall was analyzed using the Total Diet Assessment soft-ware. Anthropometric indices
were compared with World Health Organization (WHO) standards and classified.

Results

Mean daily intake of almost all micronutrients was low except sodium which was in excess
compared to the recommended dietary allowances. The prevalence of underweight was
6.6%, overweight (16.4%), and obesity (3.2%) based on body mass index (BMI). Abdominal
obesity was higher than general obesity. Obesity assessed using the percentage body fat
had the highest yield of 54.4% in males and 37.1% in females.

Conclusions

Micronutrient-related malnutrition and central obesity were higher than reported in
previous studies. Male gender, inconsistent income, and increased amount of folate were
significant predictors of obesity. The students will benefit from nutrition education that
emphasize the consumption of micronutrient dense foods and different methods of

weight management.

Malnutrition remains a significant problem worldwide,
but the types of nutritional problems have changed signif-
icantly over the past two decades. While under-nutrition
was and is still a major threat to health and well-being
in middle-and low-income countries, obesity has equally
become an additional problem in such countries with in-
creasing prevalence. Micronutrient disorders are a global
problem affecting about 2 billion people in both developing
and developed countries. They are quiet epidemics of vita-
min and mineral deficiencies that affect people of all gen-
ders and ages, as well as certain risk groups. In addition

to causing definite disease conditions, they also worsen in-
fectious and chronic diseases, significantly impacting mor-
bidity, mortality, and quality of life.! The nutrition transi-
tion in sub-Saharan African countries is complex because
over-nutrition associated with overweight, obesity and oth-
er non-communicable diseases (NCDS) emerged before the
problems of under-nutrition and micronutrient deficiencies
have been solved, creating a double burden of nutrition-re-
lated ill-health.2—#

Obesity has more than doubled since 1980 globally. In
2008, more than 1.4 billion adults 20 years and above were
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overweight. Out of these, an estimated 205 million men and
297 million women, that is more than half a billion adults
were obese.® In 2008, the global prevalence of obesity was
10% and 14% among men and women respectively com-
pared with 5% and 8% in 1980. In 2014, 39% of the world’s
adult population were overweight while 13% were obese.®
According to the report by the World Health Organization
(WHO), over 26.8% and 6.5% of adults are overweight and
obese respectively in Nigeria. The prevalence of overweight
was 26% and 37% in men and women respectively, while the
prevalence of obesity was 3% and 8.1% in men and women
respectively.” Among individuals aged 30 years and above,
the prevalence of overweight and obesity together increased
by 23% in men and 18% in women, while that of obesity
alone increased by 47% in men and 39% in women, between
2002 and 2010, in Nigeria.® In South West Nigeria, 29% of
the University undergraduate students were overweight, 6%
were obese while 13% were underweight.?

The WHO considers that more than 2 billion people
worldwide suffer from micronutrient deficiencies, primarily
iodine, iron, vitamin A and zinc, with important health con-
sequences.? Though all ages and both sexes are affected,
children less than 5 years of age, adolescents, women of
childbearing age, particularly the pregnant and lactating,
refugees and victims of famine are mostly at risk.10 Among
university undergraduates in Lagos, Nigeria, only 31% eat
up to three times daily, only 23% eat breakfast while only
2% consumed the recommended daily allowance of fruits
and vegetables.1!

Overweight and obesity are associated with many dis-
eases. These include hypertension, diabetes mellitus, ath-
erosclerosis, certain types of cancers, chronic kidney dis-
ease and increased overall cardiovascular risk.12-16 Others
include asthma, osteoarthritis, and low back pain. Each
5kg/m? increase in BMI is associated with a 30% higher
overall mortality risk and higher mortality from stroke, kid-
ney disease, and diabetes mellitus in addition to reduced
life expectancy by as much as ten years in those with BMI
over 40 kg/m?.12 The public health implications of micronu-
trient disorders are also potentially huge. They do not only
cause obvious clinical manifestations, but are also respon-
sible for a wide range of non-specific physiological impair-
ments, leading to reduced resistance to infections, meta-
bolic disorders, and delayed or impaired physical and psy-
chomotor development.!7 In adults, they are also associat-
ed with the risk of several chronic diseases including cardio-
vascular diseases (CVD), osteoporosis and cancer.18

Obesity in young people in middle income countries, has
serious implications in later life8 due to its consequences.
The transition to higher education involves a significant life
change (in environment and resources) for many students
as they often start living away from their parental home for
the first time, get more freedom and make new friends.1%20
This period is accompanied with un-favorable changes in
health behaviors and has been implicated as a risk period
for weight gain.2! The rates of obesity have increased rapid-
ly among University students globally and locally and a re-
cent study among undergraduates in Nsukka Campus Nige-
ria revealed a prevalence as high as 21%.22,23

Some studies have explored the prevalence of obesity
among undergraduates®11,24.25 but there is limited infor-

mation on nutrient intake, the pattern of obesity using dif-
ferent methods of assessment and relationships between
micronutrient disorders and obesity among university un-
dergraduate students in Lagos. This study, therefore, de-
termined the nutrient intake, the pattern of obesity using
different methods of assessment and relationships between
micronutrient disorders and obesity among university un-
dergraduate students in Lagos State. The result will be use-
ful for policymakers in detecting areas where intervention
is needed in the prevention of obesity and micronutrient
deficiency.

METHODS

A descriptive cross-sectional design was used to obtain data
from full time undergraduate students in the three Univer-
sities in Lagos: University of Lagos (UNILAG), Lagos State
University (LASU) and Caleb University.

A multistage sampling technique was employed to select
the students from the universities. All the three Universities
were included. Simple random sampling was used to select
four faculties from the twelve in UNILAG and LASU and one
college from Caleb. Using simple random sampling tech-
nique (balloting), at least one quarter of the number of de-
partments was selected from each faculty making eleven
(11) from UNILAG, five (5) from LASU and one from Caleb
University.

Using sampling proportional to size, students were se-
lected across faculties, departments and levels depending
on the total population of students in each faculty, depart-
ment and level. Systematic random sampling technique was
employed in each class to select respondents. The number
required from each class was used to divide the class list to
determine the sampling interval. The total number of stu-
dents interviewed was five hundred and six.

DATA COLLECTION

Pre-tested, semi-structured interviewer administered ques-
tionnaire was used to obtain data on socio demographic and
economic characteristics. Mean nutrient intakes were es-
timated from 24-hour dietary recalls which were conduct-
ed on two days of the week (one week day and one week
end day). General and abdominal obesity were assessed us-
ing anthropometric measurements while percentage body
fat was determined using Bio-electrical Impedance Analy-
sis, following standard procedures.

DATA ANALYSIS

IBM SPSS Statistics (version 20) was used for data analysis.
Associations between variables were tested using Chi-
square and Fischer’s exact tests. Twenty-four (24) hour-diet
recall was analyzed using Total Diet Assessment soft-ware.
Anthropometric indices were compared with WHO stan-
dards and classified.
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RESULTS
SOCIO-DEMOGRAPHIC STATUS

Their ages ranged from 15 to 41 years but the modal age
group was 19-24 years while the mean age of the respon-
dents was 20.3 + 3.45 years. More than half of the respon-
dents (54.7%) were females and majorities were Christians’
(82.9%). Majority (47.6%) of the students had no consistent
source of income or received less than N10,000 (USD 31.7)
pocket money.

MEAN ENERGY AND NUTRIENT INTAKE OF
RESPONDENTS

Mean nutrient intake of respondents were compared with
FAO/WHO 2001 standards for daily recommended intakes of
nutrients according to sex and age group. Most micro-nu-
trients were deficient except thiamine, and zinc. Micronu-
trients such as iron, calcium, potassium, folate, vitamin C,
B2, B6 and B12 were inadequate while intake of sodium was
higher than the recommended values for some age groups.
There was no statistically significant difference between
male and female mean nutrient intake for all the nutrients.
(Tables 1 and 2)

OVERALL BMI CLASSIFICATION OF ALL THE
RESPONDENTS

According to Body Mass Index (BMI) classification, most of
the students (73.9%) were in the normal range of BMI. Only
few of them were underweight (6.6 %), overweight (16.4%)
and obese (3.2%) (Figure 1).

PATTERN OF OBESITY USING DIFFERENT ASSESSMENT
METHODS BY GENDER

Body mass index showed that 3% of males and 3.3% of fe-
males were obese. Based on waist circumference (WC), 1.3%
of males and 8.4% of females were obese, whereas 12.3% of
males and 26.5% of females were obese using Waist to Hip
ratio (WHR). Prevalence of abdominal (central) obesity was
significantly higher among females than males (P=0.000 for
both WC and WHR). Obesity assessed using the percentage
body fat had the highest yield of 54.4% in males and 37.1%
in females. The difference between males and females were
not statistically significant (P=0.69) (Table 3).

Nutritional Status of the undergraduate students

3.2%
6.6%

16.4%

73.9%

L] Underweight Normal BMI Overweight = Obese

Figure 1. Body Mass Index (BMI) classification of all the
respondents
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Table 1. Respondents’ mean energy and mineral intake compared with RDA for sex and age group

Male Female
Intake
Intake
Age Mean/ as % . o
Nutrient in Median RDA of Mean/Median RDA as% P-value
Intake of
years Intake RDA RDA
(%)
1543.8 +
Energy (Kcal) 15-18 640.6 2800 551 1418.4+596.6 2000 70.9 0.202
19-30 156?,327i 2700 57.4 1552.7 + 625.9 2200 0.6 0.971
31-50 1?;2%% * 2600 55.9 1249.7 +496.5 2000 2.5 0.465
Protein(g) 15-18 49.2+26.8 52 94.6 458+21.9 46 99.6 0.379
19-30 49.3+29.6 56 88.0 48.4+228 46 105.2 0.755
31-50 54.3+16.1 56 97.0 39.5+19.0 46 85.9 0.220
Carbohydrate(g) 15-18 238.5+101.1 130 183.8 220.1+87.7 130 169.2 0.219
19-30 244.3+98.8 130 187.9 244.0+100.6 130 187.7 0.978
31-50 225.9+44.1 130 173.7 205.1+61.7 130 157.7 0.548
Fibre (g) 15-18 8.1+5.1 38 21.3 8.0+£50 26 30.8 0.901
19-30 8.1+5.1 38 2.9 9.3+7.2 25 7.2 0.089
31-50 4.6+27 38 16.8 92+9.1 25 36.8 0.267
Fat(g) 15-18 42.9+28.3 90 47.7 37.3+26.2 70 53.1 0.196
19-30 39.7+26.1 71 55.9 408+26.4 56 72.9 0.705
31-50 33.8+22.1 69 49.0 27.7+220 57 48.6 0.680
Calcium(meg) 15-18 o 1100 298 314.9+1952 1300 242 0716
19-30 358.4+ 324.3 1000 358 334.9+198.7 1000 335 0417
400.6 +
31-50 380.7 1000 37.8 345.3+192.3 1000 34.5 0.798
. 967.4
Sodium(mg) 15-18 (1257.5) 1500 64.5 1279.6(1473.6) 1500 85.3 0.154
1397.7
19-30 (1227.8) 1500 93.2 1378.9(1431.7) 1500 91.9 0.659
31-50 885.4+770 1500 3955 1959.7 £ 1455 1500 130.6 0.162
. 991.3+
Potassium(mg) 15-18 588 5 4700 21.1 973.7 £585.3 4700 20.7 0.850
19-30 839.1 4700 17.9 777.7 (658.4) 4700 16.6 0.377
(790.3) * ’ ’ * ’
665.0+
31-50 4337 4700 141 618.3+315.5 4700 131 0.859
Zinc(mg) 15-18 7.1+4.56 9.7 73.2 7.6 +4.65 7.8 97.3 0.521
19-30 6.47 (6.41) 7 107.1 6.3(5.09) 4.9 159.2 0.999
31-50 8.2+2.64 7 117.1 6.3+1.75 4.9 128.6 0.248
1412 +
Iron(mg) 15-18 11.68 19 74.7 14.27 £9.75 31 46.1 0.930
15.55+
19-30 10.42 14 109.3 15.12+9.65 29 51.7 0.697
31-50 13.29+2.37 14 92.9 12.52+2.34 29 44.8 0.627

RDA - Recommended Daily Allowance
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Table 2. Respondents’ mean vitamin intake compared with RDA for sex and age group
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Male Female
Age Mean/ Intake as Mean/ Intake as
Nutrient in Median RDA % RDA (%) Medlan RDA % RDA (%) P-value
years Intake intake
. 458.1 341.6
Vit A 15-18 (1433.9) 600 76.4 (1577.9) 600 56.9 0.634
(ugRE/ ) 304.9 319.8
day) 19-30 (1290.1) 600 50.8 (1777.8) 500 64.0 0.825
875.5 1829.9
31-50 (2317.7) 600 145.9 (2047.8) 500 366.0 0.999
Vit C (mg) 15-18 25.4(47.3) 40 63.5 15.5(37.5) 40 38.8 0.428
19-30 16.9(55.1) 45 37.6 16.7 (60.0) 45 371 0.999
31-50 1.7 (5.0) 45 3.8 2.8(3.0) 45 6.2 0.524
Thiamine 15-18 1.17 £+0.66 1.2 97.5 1.05 +0.67 1.1 95.5 0.257
(mg) 19-30 1.23+0.65 1.2 102.5 1.30+0.73 1.1 118.2 0.363
31-50 1.14+0.57 1.2 95.0 1.45+1.10 1.1 131.8 0.570
Riboflavin 15-18 0.94+0.57 1.3 72.3 0.83+0.50 1.0 83.0 0.195
(mg) 19-30 0.93+0.54 1.3 715 1.01+0.76 1.1 91.8 0.282
31-50 1.00£0.49 1.3 76.9 1.29+1.07 1.1 117.3 0.571
Pyridoxine 15-18 0.64+0.42 1.3 50.0 0.66 +0.45 1.2 55.0 0.773
(mg) 19-30 0.67+0.54 1.3 53.8 0.72+0.58 1.3 55.4 0.422
31-50 0.55+0.25 1.3 38.5 0.41+0.23 1.3 315 0.398
Folate 246.1 235.4
(mg) 15-18 +143.7 400 61.5 +1477 400 58.9 0.644
2639+ 2773+
19-30 163.4 400 66.0 1568 400 69.2 0.448
287.9+ 248.6 +
31-50 1383 400 720 102.4 400 62.2 0.642
Vit
B12(ug) 15-18 1.2(1.3) 24 50.0 1.1(1.3) 24 45.8 0.742
19-30 1.1(1.2) 24 45.8 0.9(1.1) 24 375 0.047
31-50 1.60(3.47) 24 58.1 0.94(1.34) 24 45.8 0.524

RDA - Recommended Daily Allowance, Vit — Vitamin
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Table 3. Pattern of obesity using different assessment methods by gender

Male (N=228) Female (N=275) Total X P-value
Measures of obesity Normal (%) Overweight (%) Obesity (%) Normal (%) Overweight (%) Obesity (%) Overweight (%) Obesity (%)
BMI 168(73.7) 38(16.7) 6(3.0) 202 (74) 44 (16.1) 79(3.3) 82(16.4) 85(3.2) 0.008 0.996
WC 215(94.3) 10 (4.4) 3(1.3) 188 (68.4) 64 (23.3) 23(8.4) 74 (15) 26 (5) 49458 0.000
WHR 200(87.7) 28(12.3) 187 (68) 73(26.5) 100 (20) 15.123 0.000
Percentage body fat 104 (45.6) 124(54.4) 173(62.9) 102(37.1) 226 (45%) 266.8 0.69

BMI: Underweight <18.5kg/m?, normal:18.5-24.99kg/m?, overweight: 25-29.99kg/m? & obese> 30kg/m?2.
Waist Circumference (WC): Overweight: >94 cm(M); >80 cm(F), Obesity: >102cm(M); >88 cm (F).

Waist to Hip Ratio (WHR): Obesity =0.90 cm (M); =0.85 cm (F); Percentage body fat: >25% in males; >30% in females
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Table 4. Prevalence of micro-nutrient-deficient diet or excess among the undergraduates

Males (N=228) Females (N=275)
Micro-nutrient RDA Deficient/ excess micro- RDA Deficient/ excess micro- P-value
(Mg) nutrients (%) (Mg) nutrients (%)
Calcium deficiency 1100 225(98.7) 1200 274 (99.6) 0.23
Iron deficiency 14 140 (61.4) 29 162 (58.9) 0.570
Zinc deficiency 7 128(56.1) 4.9 152 (55.3) 0.916
Folate deficiency 400 191(83.8) 400 231(84) 0.958
Potassium 4700 228 (100) 4700 274(99.6) 0.100
deficiency
Excess sodium 1500 97(43.0) 1500 105(38.0) 0.367
Pyridoxine 13 211(92.5) 13 248(90.2) 0.351
deficiency
Ascorbic acid 45 162(71.1) 45 190 (69.1) 0.633
deficiency
Vitamin B12 24 198(86.8) 24 237(86.2) 0.829
deficiency

Recommended Dietary Allowance (RDA), the daily dietary intake level of a nutrient considered sufficient by the Food and Nutrition Board of the Institute of Medicine to meet the re-
quirements of 97.5% of healthy individuals in each life-stage and sex group. The definition implies that the intake level would cause a harmful nutrient deficiency in just 2.5%.

PREVALENCE OF MICRONUTRIENT DEFICIENT DIET
AMONG UNDERGRADUATES IN LAGOS

Almost all the under-graduates had vitamin B12 (86.8% M,
86.2% F), pyridoxine (92.5% M, 90.2% F) calcium (98.7% M,
99.6% F) and potassium (100% M, 99.6% F) deficient diet
while almost half of them consumed excess sodium. Most
of the females (58.9%) had iron deficient diet while more
than half (56.1%) of the males consumed zinc deficient diet
(Table 4).

PREDICTORS OF OBESITY

Males were 0.597 times more likely to develop obesity than
females and students who had inconsistent amount of in-
come were 2.23 times more likely to develop obesity than
those who had no source of income. Moreover, for every one
unit increase in folate, the likelihood of developing obesity
was 1.0.

DISCUSSION

The average age was 20.31%3.454 with 54.7% being females
and 45.3% being males. Most of the students had educated
mothers and enlightened parents who lived in detached
houses/duplex (23%) or bungalows (28%) or self-contained
apartments within story buildings (41.6%) but many (37.6%)
of the students received less than N10, 000 (USD 30) month-
ly pocket money or had no consistent source of income.
Most of the nutrients and energy were deficient except
carbohydrates. This study contradicts the study by Hirsh-
berg where intakes of total energy surpassed guidelines26
but agrees with another study in Ghana where female re-
spondents met 97 percent of energy requirement while the
males met only 66 percent.2” The energy might have been

deficient because many undergraduate students in Nigeria
eat only two times daily and buy most of their meals from
fast food restaurants.!! Since many undergraduates per-
ceive inadequate funds as a reason for not eating healthy,
they might have purchased small portion sizes of meals
that were affordable rather than purchasing enough portion
size to meet their needs.!! The low energy and high car-
bohydrate intake infer that the students’ diet consisted of
majorly simple carbohydrates with little energy from other
sources such as protein and fat rich foods. Energy is very
critical in metabolism because the transport, synthesis, and
breakdown of nutrients and molecules in a cell require the
use of energy.2® Adequate energy intake is also important
to reserve protein for more important functions like hor-
mone and enzyme production and building of tissues rather
than energy generation. Protein intake was better than en-
ergy especially among the females probably because many
of them ate meat which contains a high amount of qualita-
tive protein daily; however, some of it could have been con-
verted to energy rather than fulfilling the special functions
of protein.

The fiber intake was not adequate. This agrees with the
result of another study by Irazusta which shows only 43%
of females and 51% of males met the recommendations for
fiber intake.2? Adequate fiber is very important in bowel
movement, weight control and prevention of NCDs general-
ly.30

Iron intake was not adequate for all the age groups es-
pecially among females. Majority (92%) of the females had
iron deficiency. They met only 40% of their requirement
while the males met 78% of their Recommended Dietary Al-
lowance (RDA). Females require more iron than males in or-
der to replace menstrual iron losses which make them vul-
nerable to anemia and other iron deficiency disorders. Iron
deficiency anaemia should be avoided among females of re-
productive age because children born to such people are
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Table 5: Predictors of Obesity

Variables Odds Ratio 95% Confidence Interval P-value
Age 1.01 0.949 - 1.081 0.699
Sex 0.6 0.370-0.963 0.034*
Level of education

No education

Some primary 0 0 0.999
Primary 0.75 0.113-4.974 0.765
Some secondary 1.91 0.271-13.458 0.516
Secondary 0.51 0.067 - 3.913 0.518
Some tertiary 0.99 0.230-4.267 0.99
Tertiary 1 0.221-4.549 0.998
Quoranic/vocational 0.88 0.218 - 3.532 0.854
Other forms of education 0.57 0.044 - 7.567 0.673
Occupation of heads of household

Farming

Petty trading 0 0 0.999
Civil servant 2.58 0.623-10.675 0.191
Business 0.75 0.409 - 1.393 0.369
Highly skilled professional 1.09 0.621-1.913 0.764
Average Income per month

No income

#1000-5000 0.54 0.100 - 2.923 0.475
&5001-810,000 0.57 0.182-1.754 0.323
#10,001-820,000 1.18 0.520-2.671 0.695
Above 820,000 1.23 0.592-2.558 0.577
Not consistent 2.23 1.034-4.789 0.041*
Micronutrients

Calcium 1 0.999 - 1.001 0.655
Iron 0.960 - 1.031 0.791
Zinc 0.99 0.927 - 1.058 0.772
Folate 1 1.000 - 1.004 0.038*
Potassium 1 1.000 - 1.001 0.428
Sodium 1 1.000 - 1.000 0.498
Vit. B6 04 0.148 - 1.063 0.066
Vit.C 1 0.998 - 1.006 0.379
Vit.B12 0.99 0.918 - 1.075 0.868

likely to suffer poor growth and cognition. This result is
similar to the one obtained in the Ghana study above where
intake of iron was low among the females.3!

Zinc intake was adequate among females but not ade-
quate for males who require more zinc. Almost half (49%)
of the males had zinc deficiency. Its adequacy is critical to
the males’ reproductive ability. Zinc enables the male body
to produce testosterone apart from other general functions
such as production of enzymes and promoting immune
function.32 Calcium intake was low compared to RDA (less
than 50%). This is probably because the undergraduate pop-
ulation did not consume enough milk or milk products daily
despite its importance as a major source of dietary calci-

um.33 The proportion of students who took milk and its
products in other studies in similar population was low.8:34

Sodium intake was in excess for both males and females
while potassium deficiency was almost universal. Almost all
the under-graduates (99%) had potassium deficiency while
less than half had hypernatremia This is probably a result
of frequent consumption of processed foods and fast food
restaurants while consuming inadequate fruits and vegeta-
bles. Diets based on processed foods are high in sodium
and low in potassium.25 This finding agrees with the study
by Burke et al among undergraduates in University of New
Hampshire in United States which discovered that more
than 90% of college students exceeded sodium recommen-
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dations.35 High level of sodium and low level of potassium
intake are risk factors for hypertension in many people and
it is recommended that sodium intake should be limited
while potassium should be increased.3¢ Research has shown
that the problem with hypertension is not just high level
of sodium but the balance between sodium and potassium.
Higher potassium intake has been found to result in blood
pressure lowering in the overall population with more pro-
nounced effects in patients with hypertension or consum-
ing a high sodium diet.3! Unfortunately, less than one third
of Nigerians consume adequate amount of fruits and veg-
etables which are rich in Potassium.

This result is similar to another one in Ghana, where
about two-thirds had normal BMIs and a third were either
overweight, obese or underweight.3! The prevalence of gen-
eral overweight & obesity in this study was lower than ob-
tained among undergraduates in South Western Nigeria
generally (29%, 6%) and in a Central University in the West
Bank (25%, 7.2%).8:37 The prevalence of abdominal obesity
was significantly higher among females compared to males
using waist circumference and waist to hip ratio (p=0.000).
The percentage body fat assessed using bio-electrical im-
pedance analysis yielded the highest rate of obesity which
was higher among males though the difference was not sta-
tistically significant.

LIMITATIONS

Ideally, it would have been better to obtain and use blood
samples to demonstrate objectively the measure of defi-
ciency or excess of micronutrients; however, 24-hour diet
recall was used as a proximate. There could have been a
challenge with accuracy of recall and extrapolating mi-
cronutrient deficiency from two days nutrient intake could
have yielded some degree of inaccuracy.

CONCLUSIONS

Mean nutrient intake was lower than RDA for most mi-
cronutrients except thiamine and sodium ,which were too
high. Micronutrient-related malnutrition and central obesi-
ty were higher than reported in previous studies. Male gen-
der, inconsistent income and increased amount of folate
were significant predictors of obesity. Nutrition and
lifestyle education programs targeting behavioral change
should be instituted in universities through the school cur-
riculum. Whole foods such as legumes, milk, fruits and veg-
etables which can also supply iron, calcium, potassium, fo-
late and other micronutrients and control weight gain are
recommended for the undergraduates.
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