
ABSTRACT

Background: Nutritional inadequacies constitute serious health concerns among individuals in all age 

groups, including adults. 

Aim: To assess nutrient intake adequacy of adults in Akwa Ibom and Cross River States, Nigeria. 

Methods: The descriptive cross sectional study adopted multistage sampling technique to select adults, 

aged 20 – 64 years old for the study. Dietary intake assessment was conducted using a multi-pass 24-hour 

dietary recall. Nutrient intake values were derived using the Total Dietary Assessment (TDA) Software by 

Harcourt Inc., 2001, and compared with the Reference Nutrient Intakes (RNIs) to assess adequacy. Data 

were analysed using descriptive and inferential statistics. Statistical significance was determined at α . 0.05

Results: The study included 1320 adults. Mean energy, protein, fibre, vitamin A, C, calcium, zinc and iron 

intakes were (2000.5±869.8 to 2238.6±1137.5)kcal, (60.7±35.1 to 62.3±36.8)g, (15.0±12.3 to 

19.0±11.5)g, (568.1±463.1 to 617.3±531.0)RAE, 107.2±82.9mg, (401.1±278.6 to 

488.2±359.1)mg, (11.2±6.5 to 12.0±7.4)mg and (17.2±12.1 to 20.0±14.7)mg in Akwa Ibom and 

(1969.3±807.9 to 2407.7±884.6) kcal, (68.7±41.3 to 72.5±43.4)g, (15.1±11.0 to 18.0±14.4)g, 

(550.8±459.3 to 561.5±349.1)RAE, 97.5±67.0mg, (350.9±243.1 to 404.1±283.9)mg, (11.7±7.8 to 

11.8±7.2)mg and (14.4±6.7 to 15.2±10.7)mg in Cross River State, respectively. Mean nutrient intake 

values differed significantly by States (p < 0.05), and by urban-rural settings, especially in Cross River 

State, p<0.05. 

Conclusion: This study revealed sub-optimal intake levels for energy, dietary fibre and calcium among 

adults in both States. Adults in Akwa Ibom and Cross River States should be assisted to increase the 

consumption of nutrient dense food sources through appropriate nutrition intervention programmes.
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INTRODUCTION

Malnutrition, caused by suboptimal nutritional 

intakes remains a serious problem, most 

especially in low income settings (1), and has 

been blamed on the monotonous diets consumed 

often in these settings (2). In Nigeria, both 

underweight and overweight were projected to 

affect signicant proportions of males and 

females, while up to 55.9% of women of 
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reproductive age were projected to suffer from 

anaemia in 2019 (1). Malnutrition often leads to 

increased morbidity and mortality in individuals. 

Morbid i ty  fur ther  h inders  a l l  forms of 

development and quality of life, rendering any 

malnourished adult less productive.

The adult life signals a shift in physiological 

functions of growth and development to that of 

maintenance of good health, vitality and 

longevity. The aim of adequate nutrition in 

adulthood is to maintain body functions and 

prevent or delay the onset of various age related 

diseases commonly associated with the age 

group. Adequate nutrition at this stage can also 

mitigate the adverse effects of various diet-

related disorders that may have developed (3). 

Nutritional needs are therefore tailored towards 

achieving the desired long term health. For 

instance, because of the decline in energy needs 

in advanced years, adults are expected to limit 

energy consumption to amounts necessary to 

sustain stable body weight and long-term good 

health while allowing for adequate levels of 

physical activity (4). Also, selected nutrients are 

found to play vital roles in different physiological 

functions that ensure optimum health in adults 

and therefore demand special considerations in 

their diets. These include those concerned with 

regulation of body weight, bone health, blood 

pressure control, antioxidants and immune 

functions (4). However, recent ndings on 

selected dietary intake studies in Nigeria indicate 

that, the diets of adult Nigerians rarely meet 

recommendations for essential nutrients, 

including B-vitamins, vitamin A and vitamin C, 

calcium, phosphorous, iron and zinc (5, 6, 7). 

Nevertheless, energy and macronutrients intakes 

of adults from two States in the South South 

region in Nigeria was reported to exceed 

recommended levels (8).

Cross River and Akwa Ibom States are both 

situated within the South South geo-political zone 

in Nigeria and share several cultures in common. 

Geographical location inuences food intake, 

due to several reasons including the type of foods 

cultivated and available for consumption in a 

given setting (9). Predominant economic activities 

in both Cross River and Akwa Ibom States are 

characterized by various forms of agricultural 

activities, both in land cultivation and shing (10), 

leading to the same kinds of traditional food items 

available for consumption in both settings. 

However, traditional dietary patterns may change 

over time due to inux of other food cultures 

brought about by industrialization and nutrition 

transition (9). Report from the recent Nigerian 

Demographic and Health Survey indicates 

notable variations in nutrition indices between 

the two States (11). It is not certain whether or not 

there are differences in nutrient intakes among 

adults between the two States. Such information 

can furnish policy makers with the current 

nutrition situations in each setting for informed 

decisions and subsequent actions. This study was 

designed to assess nutrient intake adequacy 

among adults in Akwa Ibom and Cross River 

States in Nigeria.

METHODOLOGY

Study Design and Participants 

This study adopted a descriptive cross-sectional 

design to assess nutrients intake adequacy of 

adults in two States in the South South region of 

Nigeria. Participants were adults 20 to 64 years 

old, resident in Akwa Ibom and Cross River States, 

for at least the previous two years. Pregnant 

women, lactating mothers and individuals with 

unusual food intakes within the study duration 

were excluded from the study.

Sampling Technique

A multistage sampling technique was used to 

select participants for this study. Akwa Ibom and 

Cross River States were selected purposively for 

the study because of their similarity in food 

culture. Simple random sampling was used to 

select Local Government Areas (LGAs), wards and 

communities for this study. Two LGAs, (from where 

one urban and two rural wards were chosen) were 

selected from each of the three senatorial districts 

within each State. Subsequently, one community 

was selected within each ward for the study. 

Systematic random sampling was adopted to 

select the required number of eligible households 

within each community, using sampling intervals 

determined based on total number of households 

within respective communities. Within a 
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household, adults, 20 to 64 years old were 

selected to participate in the study. 

Ethical considerations and Informed 

Consent: Approval for the study was obtained 

from the Human Ethics Committee of the 

University of Ibadan/University College Hospital 

(UI/EC/21/0098). Information obtained for the 

study were treated with utmost condentiality. 

Study included only participants who gave 

informed consent to participate in the study.

DATA COLLECTION

Socio-demographic Information

Socio-demographic information, including age, 

sex, setting, education, marital status and 

occupation were obtained using a semi-

s t r u c t u r e d ,  i n t e r v i e w e r  a d m i n i s t e r e d 

questionnaire. 

Dietary Intake Assessment and Analyses

Dietary intake assessment was conducted using a 

four steps multi-pass 24-hour dietary recall (12), 

administered by trained interviewers. Nutrient 

intake values were derived using the TDA 

Software (version 3.0.), from information 

obtained from dietary intake assessment. The 

age/sex specic population mean BMI and height 

values (obtained using standard procedures) 

were used to identify daily average energy 

requirements for each age/sex group (13).  The 

population sex specic mean weights were used 

to calculate the 0.83g protein/kg body weight 

(14). Carbohydrate requirements were derived 

based on the Appropriate Macronutrient 

Distribution Ranges of 55.0% of total energy 

requirements  (15)  for  age/sex spec ic 

populations. Adequate Intake (AI) values (16) 

were adopted to assess adequacy in dietary bre 

intakes. Vitamins and minerals intake values were 

compared with joint FAO/WHO RNI values (17). 

Adequacy of intake was estimated as percentage 

of requirements for each group (18), using the 

formula:

Adequacy was dened as mean intake value ≥ 

100.0% of the RNI value.

Statistical Analyses

All data were analysed using the IBM-SPSS 

statistical software package, version 20. Findings 

on nutrient intakes were presented in mean±SD. 

Independent samples t-test was conducted to 

examine differences in mean intakes among 

adults between the two States, sex and urban-

rural settings. Statistical signicance was 

determined at α .0.05

RESULTS

Socio-demographic Information of Adults 

 A total of 1,320 adults, with mean age of 

35.4±11.2 years, participated in this study. A 

total of 55.5% were from Akwa Ibom State, 65.0% 

resided in rural communities, and 50.4% were 

females. About 66.1% were at most forty years; 

73.4% attained at least secondary education and 

54.0% were married. Major occupations included 

farming/shing (27.0%), registered businesses 

and artisans (15.5%). 

Energy and Nutrient Intake Adequacy 

Energy intakes were below requirements for most 

adults, except for females aged ≥60 years. 

Protein intakes were adequate among adults. 

Carbohydrate intakes were mostly inadequate 

among males, except males aged ≥60 years in 

Cross River State. Females had adequate 

carbohydrate intakes, except females aged 20 to 

29.9 years in Cross River State. Dietary bre 

intakes were grossly inadequate among adults in 

the two States for both males and females. While 

v i t am in  A  i n take  adequacy  e x ceeded 

requirements among females, intakes were 

inadequate among males. There were adequate 

intakes of Vitamin C. Thiamine and riboavin 

intakes were inadequate for both males and 

females in the two States and in the whole 

sample. While females had adequate niacin 

intakes, intakes were below recommendations 

among males. Calcium intakes were generally 

low among adults, with no sex or age group 

attaining up to 50% adequacy in intake. Zinc 

intakes were generally adequate among adults. 

Iron intakes were adequate among both males 

and females, except females aged ≤50 years.

The study revealed some signicant differences in 
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mean nutrient intakes between States. While 

most macronutrients intakes were higher in Cross 

River State, micronutrients intakes were higher in 

Akwa Ibom State. Mean energy intakes were 

higher in Cross River State than in Akwa Ibom 

State and were observed among males 30 to 59 

years old, (2278.8±924.4kcal in CRS and 

2048.4±937.8kcal in AKS, p = 0.002); females 

20-29.9 years (2380.1±985.8kcal in CRS and 

2059.2±805.2kcal in AKS, p = 0.008); and 

females 30 to 50 years old (2234.3±932.1kcal in 

CRS and 2000.5±869.8kcal in AKS, p = 0.001). 

Likewise, protein intakes were higher in CRS 

among both males (72.5±43.4g in CRS and 

62.3±36.8g in AKS, p = 0.002) and females 

(68.7±41.3g in CRS and 60.7±35.1g in AKS, p = 

0.008). Carbohydrate intakes were signicantly 

higher in CRS and were observed among males 

20-29.9 years old (380.0±148.7g in CRS; 

337.7±159.2g in AKS, p = 0.046); males aged 

30 to 59 years old (355.6±163.3g in CRS; 

317.7±156.0g in AKS, p = 0.003); females aged 

20-29.9 years (380.5±178.5g in CRS; 

310.5±133.0g in AKS, p = 0.001) and females 

aged 30 to 50 years old (355.1±177.0g in CRS; 

310.3±145.4g in AKS, p = 0.000).

 For micronutrients, mean vitamin C intake was 

higher in AKS (107.2±82.9mg in AKS; 

97.5±67.0mg in CRS, p = 0.023); riboavin 

intake was higher only among males in AKS 

(1.0±1.1mg in AKS; 0.8±0.7mg in CRS, p = 

0.002). Calcium intakes were higher in AKS 

(424.5±295.7mg in AKS; 356.4±253.4mg in 

CRS, p = 0.002) among males and among 

females aged ≤50 years, (401.1±278.6mg in 

AKS; 350.9±243.1mg in CRS, p = 0.020). Iron 

intakes were signicantly higher in AKS 

(18.3±12.4mg in AKS; 15.1±8.3mg in CRS, p = 

0.000) among males; (17.2±12.1mg in AKS; 

15.2±10.7mg in CRS, p = 0.030) among females 

aged ≤50 years, and (20.0±14.7mg in AKS; 

14.4±6.7mg in CRS, p = 0.049) among females 

≥50 years, respectively.

Gender Differences in Mean Energy and 

Nutrient Intake Values

Table 2 presents ndings on gender differences in 

nutrients intakes among adults within States and 

in the whole sample. There were no signicant 

gender differences in energy and macronutrients 

intakes among adults in the study. However, 

females aged ≥60 years had signicantly higher 

carbohydrate intakes - (403.9±197.5g among 

females vs. 252.9±103.2g among males; p = 

0.040) in Akwa Ibom State and (373.0±192.9g 

among females vs. 281.2±124.6g among males; 

p = 0.037) in the whole sample. There were no 

signicant differences in micronutrients intakes 

between males and females in the study.

Urban-rural differences in Mean Energy and 

Nutrient Intake Values

Findings on nutrient intakes between urban and 

rural settings are presented in table 3. Energy 

intakes differed only among males aged 30 to 59 

years in Cross River State, and was higher in 

urban (2318.6±998.3 kcal) than in the rural 

setting (2116.0±846.9), p = 0.047. Protein 

intakes varied signicantly in the whole sample 

and was higher in the urban (69.1±41.3g) than in 

the rural setting (63.6±37.8g), p = 0.014. For 

carbohydrate intakes, consumptions varied only 

among adults ≥60 years in Cross River State, with 

r u ra l  s e t t i ng  hav i ng  a  h i ghe r  i n t ake 

(356.7±179.6 g) than the urban (246.1±91.5 g), 

p = 0.024. There were no signicant urban-rural 

differences in the intakes of vitamins A, thiamine, 

riboavin, niacin and zinc in the study. Vitamin C 

differed only in Cross River State (103.3±69.9mg 

in rural and 88.1±61.0mg in urban; p = 0.008) 

and in the whole sample (107.3±80.6mg in rural 

and 94.7±67.1mg in urban; p = 0.003); and was 

higher in rural when compared to urban settings. 

Calcium intake differed only in Cross River State, 

and was higher in rural (374.9±257.5mg) than in 

the urban setting (326.6±236.0mg), p = 0.020. 

Iron intake was higher in rural, when compared to 

urban settings in Akwa Ibom State (18.6±13.1mg 

in rural versus 16.4±10.7mg in urban; p = 

0.020), Cross River State (15.8±10.2mg in rural 

versus 13.9±7.7mg in urban; p = 0.015), and in 

the whole sample (17.5±12.0mg in rural versus 

15.2±9.4mg in urban; p = 0.000).

Nigerian Journal of Nutritional Sciences     Vol. 44 No. 1     179



Ta
b

le
 1

a
: E

n
e
rg

y a
n
d
 M

a
cro

n
u
trie

n
ts in

ta
k
e
 A

d
e
q
u
a
cy o

f A
d
u
lts in

 A
k
w

a
 Ib

o
m

 a
n
d
 C

ro
ss R

ive
r S

ta
te

s, N
ig

e
ria

IR
E
Q

 =
 In

ta
k
e
 a

s p
e
rce

n
ta

g
e
 re

q
u
ire

m
e
n
t:

M
=

M
a
le

; F
=

 F
e
m

a
l;

*=
d
iffe

rn
ce

s in
 m

e
a
n
 in

ta
k
e
s b

e
tw

e
e
n
 S

ta
te

s a
re

 sig
n
i

ca
n
t a

t a
0

.0
5

Nigerian Journal of Nutritional Sciences     Vol. 44 No. 1     180



Ta
b

le
 1

b
: M

icro
n
u
trie

n
ts In

ta
k
e
 A

d
e
q
u
a
cy o

f A
d
u
lts in

 A
k
w

a
 Ib

o
m

 a
n
d
 C

ro
ss R

ive
r S

ta
te

s, N
ig

e
ria

IR
E
Q

 =
 In

ta
k
e
 a

s p
e
rce

n
ta

g
e
 re

q
u
ire

m
e
n
t:

M
=

M
a
le

; F
=

 F
e
m

a
l;

*=
d
iffe

rn
ce

s in
 m

e
a
n
 in

ta
k
e
s b

e
tw

e
e
n
 S

ta
te

s a
re

 sig
n
i

ca
n
t a

t a
0

.0
5

Nigerian Journal of Nutritional Sciences     Vol. 44 No. 1     181



Ta
b

le
 2

: G
e
n
d
e
r D

iffe
re

n
ce

s in
 M

e
a
n
 In

ta
k
e
 V

a
lu

e
s o

f A
d
u
lts in

 A
k
w

a
 Ib

o
m

 a
n
d
 C

ro
ss R

ive
r S

ta
te

, N
ig

e
ria

*=
d
iffe

rn
ce

s in
 m

e
a
n
 in

ta
k
e
s b

e
tw

e
e
n
 m

a
le

s a
n
d
 fe

m
a
le

 a
re

 sig
n
i

ca
n
t a

t a
0
.0

5

Nigerian Journal of Nutritional Sciences     Vol. 44 No. 1     182



Ta
b

le
 3

: U
rb

a
n
-ru

ra
l d

iffe
re

n
ce

s in
 M

e
a
n
 In

ta
k
e
 V

a
lu

e
s o

f A
d
u
lts in

 A
k
w

a
 Ib

o
m

 a
n
d
 C

ro
ss R

ive
r S

ta
te

, N
ig

e
ria

*=
d
iffe

rn
ce

s in
 m

e
a
n
 in

ta
ke

s b
e
tw

e
e
n
 u

rb
a
n
 a

n
d
 ru

ra
l se

ttin
g
s a

re
 sig

n
i

ca
n
t a

t a
0
.0

5

Nigerian Journal of Nutritional Sciences     Vol. 44 No. 1     183



DISCUSSION

The aim of this study was to report nutrients intake 

adequacy among adults in Akwa Ibom and Cross 

River States in Nigeria. Participants were 

distributed equally between States and sex, 

though slightly higher in Akwa Ibom State, and 

were mostly literate. Age and sex specic energy 

and nutrient requirements were used to ascertain 

adequacy in nutrient intakes. This limited the 

chances of judging individual intakes based on 

cut off points that fall outside respective age and 

sex group RNIs for individuals. 

Inadequate energy intakes were noted among 

most adults in the study. The mean energy intake 

values reported in this study can be compared 

with the range reported among adults in two 

South Eastern States in Nigeria (18). Higher intake 

values have been reported for adults in Delta and 

Cross River States, Nigeria (8). However, lower 

intakes were recorded for women in South West, 

Nigeria (7). It was also noted that, energy intakes 

among females aged 60 to 64 years exceeded 

dai ly recommendations. This nding is 

comparable to the report among older females in 

South West Nigeria, where daily energy intakes 

among older women exceeded DRI value (19). 

Increased energy intake above requirements 

among older women can predispose women to 

various chronic diseases that often impact 

negatively on their wellbeing (4). While 

individuals must avoid excessive energy intakes, 

consuming diets that provide sufcient intake of 

energy, particularly when selected from nutrient 

dense foods is desirable to cater for daily energy 

needs while ensuring adequate intake of 

nutrients, and as well protect against problems of 

protein energy malnutrition on a long term basis. 

Where  ene rgy  i n take  i s  sub - op t ima l , 

consumption of other essential nutrients are likely 

to fall below recommended levels (20). 

Protein intake adequacy among adults in this 

study exceeded 100% of the RNI values for both 

men and women. Adequate protein intakes have 

been observed in adult populations in selected 

locations in Nigeria. A study in South West 

Nigeria indicated that, up to 85.6% of the study 

population attained adequate protein intake (7). 

However, adults in South Eastern Nigeria  had 

protein intake adequacy that ranged from 74.2% 

to 98.9% (18). The observation that both males 

and females exceeded protein recommendations 

in this study is contrary to the common notion that, 

the African diet is most often characterized by 

poor consumption of protein sources –(20). Akwa 

Ibom and Cross River States in Nigeria are located 

in coastal regions. This implies that individuals 

and families in the region could have good access 

to ample supplies of assorted sea foods, in 

addition to other protein sources in the region. 

The availability of these foods in the region again 

translates to sufcient consumption of high 

quality proteins in the population. 

Fibre intakes were generally low among adults in 

this study. The low intake of dietary bre could 

have resulted in part from limited data on dietary 

bre contents of most indigenous foods/dishes in 

Nigeria. It could also have resulted from the 

changing dietary intake patterns recently 

observed in developing countries (21). Moreover, 

consumption of vegetables (which constitutes a 

proven strategy for ensuring optimum intake of 

dietary bre) now falls below recommended 

intake levels in most settings (22).

There were inadequate intakes of selected 

micronutrients among adults in the study. The 

study in South Eastern Nigeria (18) reported 

adequate intake levels for calcium to range from 

50.9% to 80.9% in the study populations. This 

range is however higher than 34.6% to 39.4% 

reported in the present study. Whereas, only 1.6% 

attained adequate calcium intake levels among 

women in South West Nigeria (7). Low 

consumption of calcium often observed in 

populations corroborates the notion that, much 

needs to be done to ensure affordability of dairy 

products by individuals and households in Nigeria 

(23). Consequences of low calcium intakes, 

especially among females are enormous. The risk 

of osteoporosis is increased in the instances of low 

calcium intake, especially when vitamin D intake 

is lacking to support optimum calcium absorption 

(4). Iron intake was particularly low among 

younger women in the present study. A lower 

mean intake value for iron was reported among 

women from South Eastern Nigeria (18) whereas, 
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women from South West Nigeria had a higher 

mean intake value (7). In order to prevent the 

negative health impacts of poor iron nutrition, 

women of reproductive age need to be assisted in 

ensuring they consume sufcient amounts of 

dietary iron to meet physiological needs for the 

n u t r i e n t .  S o m e  o t h e r  m i c r o n u t r i e n t s 

inadequacies, particularly those of thiamine, 

riboavin and niacin were notable. Inadequate 

micronutrient intakes constitute a common 

problem globally, including Nigeria (19, 24). 

These ndings corroborate the report that, the 

continuous decline in the micronutrient density of 

meals occurs only in the African region (25). 

Micronutrient deciencies as observed in this 

study may have resulted from the prevailing 

dietary patterns in the African region, where diets 

consist predominantly of starchy staples, with 

minimal intakes of protein sources, fruits and 

vegetables (25, 26). 

The study revealed signicant differences in mean 

intake values between the two States. Energy and 

the macronutrients – protein and carbohydrate 

intakes were higher in Cross River State, 

especially among those in younger age groups. 

On the other hand, most of the micronutrients, 

including vitamin C, riboavin, calcium and iron 

intakes were higher in Akwa Ibom State. Cross 

River State is an agrarian setting, known for 

predominant production of staple food crops 

–grains and tuber food crops and some shing 

activities especially in the south ( ). This could 27

probably explain the higher intake of energy and 

macronutrients in the State. On the other hand, 

the reason for higher micronutrient intake in 

Akwa Ibom State cannot be explained in this 

study. However, there are indications that, dietary 

diversity- an effective means of attaining nutrient 

intake adequacy (7), constitutes one important 

feature of dietary patterns in Akwa Ibom State 

(28, 29). 

Nutrient intake adequacy seemed to be higher 

among females and those in older age groups. 

The RNI values for energy, carbohydrate and bre 

seem to be higher for individuals in younger age 

groups and males than otherwise. Analyses 

revealed no signicant differences in mean 

energy and nutrients intakes between males and 

females in the study. As such, the observation 

that, inadequate energy and nutrients intakes 

were common among males than females could 

be at t r ibuted to h igher  d ietary  in take 

requirements for males, when compared to 

females. These observations were also noted in 

selected micronutrients (vitamin A, niacin and 

iron) intake adequacy. It is obvious from these 

ndings that, dietary intakes among adults in this 

study are not tailored to meet physiological needs 

per age and sex groups.  

The urban-rural differences in intake levels 

differed for various nutrients, but were mostly 

higher in rural settings, especially in Cross River 

State. The study on nutrients intakes in South East 

Nigeria also observed some urban-rural 

differences in nutrient intakes among adults (18). 

This observation is contrary to the assumptions 

that the urban setting may be associated with 

higher diet quality than the rural setting because 

of a number of advantages in the urban settings – 

education, income (30), as well as availability of 

assorted food materials (31). It has been argued 

that the urban-rural differences often observed in 

dietary patterns can be attributed to changing 

incomes and living conditions usually seen in 

rural-urban migration, rather than the urban 

location itself (32). This situation may have been 

applicable in dietary intakes of the rural people in 

this study.

CONCLUSIONS

This study revealed inadequate intake levels for 

energy (although energy intake was higher 

among older women), dietary bre and 

micronutrients including the B-vitamins 

(thiamine, riboavin and niacin) and calcium 

among adults in Akwa Ibom and Cross River 

States. Iron intake was low among younger 

women. Nutrient intakes differed by State. While 

macronutrients intakes were higher in Cross River 

State, micronutrients intakes were higher in Akwa 

Ibom State. Most nutrient intake levels were 

higher in rural settings, especially within Cross 

River State. It is therefore recommended that, 

appropriate policies, aimed at increasing the 

consumption of nutrient dense meals among 
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adults be put in place. Such policies and 

programmes should take into cognisance the 

var ious fac tors  that  inuence nutr ient 

requirements, especially age and sex.

Acknowledgments: None. 
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