
ABSTRACT 
Background: The process of aging is associated with various physiological changes thus making the 
older adults vulnerable to malnutrition.

Objective: This study aims to assess the Nutrient intake adequacy of the older adults in rural communities 

of Obafemi Owode Local Government Area, Ogun State.

Methods: This study which was cross-sectional in design was carried out among 372 respondents. Bio-

data of the respondents was collected using a well-structured interviewer's administered questionnaire. 

Anthropometric measurements were taken using appropriate instruments. Dietary intake was assessed 

using a single day multi-pass-24-hour recall questionnaire and a single day weighed-food intake was 

taken for 30 respondents. Adapted Total Dietary Assessment software was used to convert food intake into 

nutrient intake. SPSS version 20 was used to process all data.

Result: About half (54.3%) of the respondents were overweight and 38.7% of the respondents were obese. 

There was a significant association between Body Mass Index (BMI) and Waist Circumference (P=0.001), 

BMI and age (P=0.001), BMI and working situation (P=0.001).This study found out that 62.6% and 

55.6%of the respondents had inadequate intake of energy and carbohydrate. Also, 74.5%, 53.8%, 86.3% 

and 74.2% of the respondents had inadequate intake of potassium, magnesium, calcium and Vitamin C 

respectively. There was no significant difference between the actual nutrient intake from the 24-hour 

recall and the weighed food intake of the respondents except for protein (P=0.001). 

Conclusion: Most of the respondents had inadequate intake of energy, carbohydrate and some micro-

nutrients which can predispose to malnutrition.

1 2Department of Nutrition and Dietetics, Department of Food Science and Technology, 

 Federal University of Agriculture Abeokuta, PMB 2240
2Department of Home Economics, Tai Solarin University of Education, Ijebu-Ode

Corresponding author: cathbadejo@yahoo.com; oladoyinboca@funaab.edu.ng

Keywords: Older adults, Nutritional Status, Nutrient adequacy, Nutrient intake

Nutrient Intake Adequacy among Older Adults in Rural 
Communities of Obafemi Owode Local Government Area, 
Ogun State

1 2 1  1
Oladoyinbo C. A* , Bamidele A. B. , Omoniyi B. D.  and Akinbule O. O.

Introduction 

Aging is a developmental process beginning at 

conception and ending with death [1]. The 

process of aging is associated with various 

physiological changes and needs, which makes 

the older adults vulnerable to malnutrition [2].

Although it has been reported that life expectancy 

is increasing, these extra years are not always 

spent in good health because the risk of most 

common chronic diseases increases with age [3]. 

Nutrition plays a signicant role among other 

factors that modulate aging [4] and the process of 

aging is associated with various physiological 

changes and needs, which makes the older adults 

vulnerable to malnutrition [4, 5]. The older adults 

are at a higher risk of malnutrition due to poor 

food selection, insufcient dietary intake and 

mal-absorption [4].
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For the rapidly growing older adult population, 

the achievement and maintenance of good 

nutritional status are critical to health, 

functioning, and quality of life as embodied in the 

National Goals of Healthy People and these 

outcomes are of high public health priority [2]. 

Choosing a nutrient-dense diet is one of the many 

challenges faced by the older adults [4]. It is well 

established that it is important to assess nutrient 

intake and adequacy in the diet of the older adults 

in order to appropriately address their health and 

nutritional needs[6].  

Conversely, inadequate dietary intake, with 

associated imbalances of needed nutrients and 

energy from food, can increase the vulnerability 

of the older adults to adverse health outcomes 

and these include diminished immune response, 

longer hospital stays and increased likelihood of 

hospital readmission, impairment in physical and 

cognitive function, premature institutionalization, 

and mortality [7].

Nutritional inadequacy represents a potential 

health threat to the entire older adult population 

and it has been reported that the risk of poor 

nutrition is greater among some subgroups of 

community-living older adults [8]. These include 

women, minorities, those with limited income 

and education. Previous studies showed an 

increased interest in the nutritional status of the 

older adults, but few researchers targeted the 

increasing rural older adults' population [9]. 

The main objective of this study is to assess the 

adequacy of nutrient intakes and nutritional 

status of the older adults in rural communities of 

Obafemi Owode Local Government Area Ogun 

State.

Methodology

Study Design and Location: The study was 

descriptive and cross-sectional in design and 

conducted in ten communities which includes; 

Mowe, Abaren, Ofada, Loburo, Owode, Siun, 

Ogunrun, Pakuro, Olojo and Adesan in Obafemi 

Owode Local Government Area (LGA)

Sample size: Three hundred and seventy-two 

(372) respondents were randomly selected which 

comprised of both male and female older adults. 

The inclusion criteria are older adult persons 

aged fty (50) years older who are permanent 

resident of Obafemi OwodeLGA in Ogun State.

Data Collection: Personal characteristics of the 

respondents was collected using a well-structured 

interviewer's administered questionnaire 

Anthropometric Measurements: Weight was 

taken using a digital bathroom weighing scale to 

the nearest 0.1kg and height was taken using a 

heightometer to the nearest 0.1cm. Body Mass 

Index (BMI) was calculated by dividing weight (kg) 
2by the square of the height (m ) and was used to 

2dene underweight (BMI < 18.5kg/m ), normal 

weight (BMI = 18.5 to 24.99), overweight (BMI = 

25 to 29.99), obesity (BMI = 30 to 40), [10].Waist 

circumference was also measured using a exible 

non-stretchable measuring tape to the nearest 

0.1cm at the midpoint between the lower rib 

border and the iliac crest at the end of expiration 

while participants were standing upright. 

Respondents were classied based on the WHO 

guidelines where a Waist Circumference (WC) 

>102cm in males and WC >88cm in females is 

considered a risk factor for abdominal obesity 

[10].

Dietary Assessment: A single day multi-pass 

24-hour dietary recall questionnaire was used to 

assess dietary intake of the respondents. Single 

day weighed food intake was also measured 

using an electronic weighing scale for all food 

item consumed for a sub-sample of thirty (30) 

respondents.  

Nutrient Adequacy Ratio

According to Schaetzel, Nutrient adequacy ratio 

(NAR) of energy and each of the selected 

nutrients were computed and categorized as low 

intake (intake <60% of RDA), adequate intake 

(60% - 80% of RDA) and excess intake (80% - 

100% of RDA)[11, 12].

  NAR = (Nutrient intake ÷ Recommended intake) 

× 100

Statistical Analysis: Adapted Total Dietary 

Assessment (TDA) software was used to convert 

food intake of the respondents to nutrient intake. 

Statistical Package for Social Science (SPSS) 

version 20 was used for descriptive statistics 

(frequencies, mean and percentages) and 

inferential statistics (Chi square and correlation).

RESULTS

Table 1 shows that 39% of the respondents were 

between the ages 51-59years and less than one-

quarter (19.4%) of the respondents were above 

70years. Majority of the respondents (61%) are 

Christians, 36% were Muslim and 2.7% were 

traditional worshipers.  The main language 

spoken in the area is Yoruba because the study 

was carried out in a Yoruba speaking area.  More 
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than two-third (83%) of the respondent are 

married, 5% are divorced and about 12% are 

widowed. Seventy-tree percent (73%) of the 

respondent live with their spouse while about 8% 

of the respondents live alone.

Table 2 shows the anthropometric characteristics 

of the respondents. About half of the respondent 

(54.3%) were overweight 38.7% were obese and 

only 7% of the respondents had normal body 

weight. The body mass index of the male and 

female respondent was not signicantly different 

from each other. About half (52.8%) of the 

respondent had excess abdominal fat and it was 

s ignicant ly  higher among the female 

respondents. A signicant relationship was also 

observed between abdominal obesity and BMI 

(P= 0.001)

Parameters               Frequency                Valid Percentage              Cumulative percentage                  

Gender 

Male            194                                   52.4                                       52.4 

Female                        178                                   47.6                                        100.0  

Total                            372                                  100.0 

 

Age 

51-59                         144                                   38.7                                        38.7  

60-69                           156                                   41.9                                        80.6  

70 and above              72                                    19.4                                        100.0  

Total                            372                                   100                                           

 

Religion 

Christianity                  227                                   61.0                                       61.0  

Islam                           135                                  36.3                                       97.3  

Traditional                   10                                     2.7                                         100.0  

Total                            372                                  100.0 

 

 

Marital Status            

Married                       308                                   82.8                                       82.8  

Divorced                     18                                      4.8                                         87.6  

Widowed                     46                                    12.4                                       100.0  

Total                            372                                  100.0  

 
Living Status                        
Alone                          28                                     7.5                                         7.5  
With children               72                                     19.4                                       26.9  
Spouse                          272                                   73.1                                       100.0  
Total                            372                                   100.0  

 

 
Tribe 
Yoruba                        304                                   81.7                                       81.7  
Hausa                         19                                     5.1                                         86.8  
Igbo                            49                                    13.2                                       100.0  
Total                            372                                  100.0  

Table 1: Personal Characteristics of respondents
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Table 3 shows the relationship between body 

mass index and personal characteristics of the 

respondents. The result shows that there was a 

signicant association between the age of the 

respondents and their BMI (P= 0.001). Obesity 

was signicantly higher among respondents 51-

69 years. Also, a signicant association was 

observed between the working status and BMI of 

the respondents.  Despite the fewer number of 

respondents not working, a higher percentage of 

them had a normal BMI compare to those 

respondents working.

Table 4 shows the median intake of the nutrients 

consumed by the respondents. The median actual 

energy intake of the respondent was1610.7kcal 

and median weighed intake was 1655.9, median 

actual protein intake was 74.3, median weighed 

protein intake was 63.5 with a statistical 

signicance (P=0.05) while the median actual 

carbohydrate intake was 198.4 and median 

weighed carbohydrate intake was 212.3. The 

need for comparison between the actual intake 

and weighed intake is to validate the result of the 

Recall ability of the respondents.

The nutrient intake adequacy of the respondents 

is shown in table 5. The result shows that less than 

half (31.7%) of the respondents had adequate 

energy intake, 30.6% of the respondents had 

excess energy intake and 37.4 % had inadequate 

intake.  About 38.4% of the respondents had 

inadequate intake of fat, 20.2% had adequate 

intake and 40.9% had excess intake of fat.  

Twenty- six percent of the respondents had 

adequate intake of carbohydrate, 54.8% had 

inadequate intake and 18.8% had excess intake 

of carbohydrate. About 86% of the respondent 

had inadequate intake of Calcium, 5% have 

adequate calcium intake and 9% had excess 

calcium intake

Comparing the dietary intake as reported by 

the respondent and the weighed dietary intake, 

there was no signicant difference between the 

reported intake using the 24-hr recall 

questionnaire and the weighed intake. 

Discussion

The result of this study shows that none of the 

respondents was underweight.  A study 

Parameter                       Male                         Female                Total  

                                            N(%)   N( %)                  N(%)   P-value

BMI  

Normal weight               9(4.6)                           17(9.6)                26(7)  0.286

Overweight                       107(55.2)                     95(53.4)              202(54.3)  

Obese                            78(40.2)                      66(37.0)             144(38.7)

Total                              194(52.2)                    178(47.8)           372(100)

 

WC 
1Not at risk                     148(76.3)                     27 (15.3)            175(47.3) *0.001  
2At risk                           46 (23.7)                       149( 84.7)           195(52.7)

Total                                  194(51.6)                             176(47.4)               370(100.0)      

       

 

                        Normal  Overweight  Obese   Total   

  N (%)   N (%)   N (%)  N (%)  

WC 

 

Not at risk  19(70.4) 116(58)  40(28.0) 175(47.3) 

At risk   8(29.6)  84(42)  103(72.0) 195(52.7) 

Total    27(100)  200(100) 143(100) 370(100) *0.001  

Table 2: Anthropometric Characteristics of the Respondents    

1- Not at risk of abdominal obesity

2- At risk of abdominal obesity
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conducted in Brazil showed a similar nding 

where no prevalence of underweight was 

observed among the older adult respondents 

[13].  It has been reported that the prevalence of 

malnutrition among the older adults is not 

because malnutrition is an inevitable side effect of 

ageing but because changes associated with 

ageing can promote malnutr i t ion [14]. 

Malnutrition could manifest as either under 

nutrition or over nutrition (overweight and 

obesity) [15] and it is a serious health problem 

among the older adults as it reduces morbidity 

and mortality [16].  

The high prevalence of overweight and obesity 

observed among this group is of serious public 

health signicance. In Osun state, Nigeria, the 

prevalence of overweight and obesity that was 

reported seems not to be too different from that 

observed in this study [17]. Increase in the 

prevalence of overweight and obesity among the 

 Parameter  Normal 

weight  

N (%)

Overweight 

N (%)  

Obese 

N (%)  

Total 

N (%)  

R R2 P-value

Age  

 

51-59 

 

 

11 (7.6) 

 

 

75 (52.1) 

 

 

58 (40.3) 

 

 

144 (38.7) 

 

 

-0.11 

 

 

0.0121 

 

 

*0.001 

60-69 8 (5.1) 75 (48.1) 73 (46.8) 156 (41.9)    

70 and above 7 (9.7) 52 (72.2) 13 (18.1) 72 (19.4)    

Total  26 (7.0) 202 (54.3) 144 (38.7) 372 (100.0)    

 

Educational 

status 

       

Informal 11 (8.2) 74 (55.2) 49 (36.6) 134 (36.0) 0.090 0.0081 0.5 

Secondary 9 (7.8) 66 (56.9) 41 (35.3) 116 (31.2)    

Degree Holder 5 (5.2) 52 (53.6) 40 (41.2) 97 (26.1)    

Higher Degree 1 (4.0) 10 (40.0) 14 (56.0) 25 (6.7)    

Total  26 (7) 202 (54.3) 144 (38.7) 372 (100.0)    

Working 

situation  

 

       

Still working 18 (5.7) 166 (52.2) 134 (42.1) 318 (85.5) -

0.193 

0.037 *0.001 

Not working 8 (14.8) 36 (66.7) 10 (18.5) 54 (14.5)    

Total  

 

26 (7.0) 202 (54.3) 144 (38.7) 372 (100.0)    

Cooking 

ability  

 

       

Self 16 (8.5) 103 (54.8) 69 (36.7) 188 (50.5) 0.060 0.0036 0.4 

Assisted 10 (5.4) 99 (53.8) 75 (40.8) 184 (49.5)    

Total  

 
26 (7.0) 202 (54.3) 144 (38.7) 372 (100.0)    

Gender  

 

       

Male 9 (4.6) 107 (55.2) 78 (40.2) 194 (52.2) -

0.046 
0.0021 0.3 

Female 17 (9.5) 95 (53.4) 66 (37.1) 178 (47.8)    

Total  26 (7.0) 202 (54.3) 144 (38.7) 372 (100.0)    

Table 3: Association between BMI and Personal Characteristics of the Respondents
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Dietary intake 

(Macro -nutrients)  

N  Median  LQ-UQ  R R2 P-value  

Energy (Kcal)  

Actual intake 

Weighed intake 

 

372 

30 

 

1610.7 

1655.9 

 

1274.4-2033.4 

1119.7-2130.3 

 

0.2 

 

0.04 

 

0.28 

Protein  (g)  

Actual intake 

Weighed intake 

 

372 

30 

 

74.3 

63.5 

 

51.5-97.8 

34.0-86.5 

 

0.4 

 

0.16 

 

*0.05 

Carbohydrate  (g)  

Actual intake 

Weighed intake 

 

372 

30 

 

198.4 

212.3 

 

150.7-259.2 

137.3-301.7 

 

0.1 

 

0.01 

 

0.60 

Fat (g)  

Actual intake 

Weighed intake 

 

372 

30 

 

55.9 

46.1 

 

37.2-87.1 

27.4-90.1 

 

0.2 

 

0.04 

 

0.29 

Vitamin A  

Actual intake 

Weighed intake 

 

371 

30 

 

3468.1 

4391.9 

 

851.8-6881.8 

2902.2-8616.5 

 

0.01 

 

0.0001 

 

0.98 

Vitamin C  

Actual intake 

Weighed intake 

 

352 

30 

 

12.9 

10.4 

 

5.5-64.1 

3.1-75.7 

 

-0.1 

 

0.01 

 

0.51 

Calcium 

Actual intake 

Weighed intake 

 

372 

30 

 

249.3 

237.5 

 

157.1-524.2 

126.0-438.1 

 

0.02 

 

0.0004 

 

0.93 

Phosphorus 

Actual intake 

Weighed intake 

 

371 

30 

 

1068.8 

930.2 

 

657.4-1451.3 

472.6-1428.5 

 

0.2 

 

0.04 

 

0.21 

Sodium 

Actual intake 

Weighed intake 

 

372 

30 

 

930.2 

1068.8 

 

472.6-1428.5 

657.4-1451.3 

 

 

0.2 

 

0.04 

 

0.23 

Potassium 

Actual intake 

Weighed intake 

 

372 

30 

 

1525.6 

1627.7 

 

1104.2-2113.2 

517.2-2136.9 

 

-0.02 

 

0.0004 

 

0.94 

Zinc 

Actual intake 

Weighed intake 

 

372 

30 

 

11.4 

11.9 

 

8.1-18.1 

6.4-15.3 

 

0.06 

 

0.0036 

 

0.76 

Iron  

Actual intake 

Weighed intake 

 

372 

30 

 

15 

18.1 

 

10.9-28.1 

9.5-28.1 

 

0.05 

 

0.0025 

 

0.80 

Magnesium  

Actual intake 

Weighed intake 

 

372 

30 

 

209 

182 

 

159.8-288.9 

128.9-401.4 

 

0.1 

 

0.01 

 

0.61 

Table 4: Dietary Intake and Relationship between Actual Intake and Weighed Intake of 

Selected Nutrients

P-value >0.05 is not signicant

*statistically signicant
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older adults has recently been reported and it has 

been reported to be associated   with increased 

mortality, functional decline and a risk factor for 

cardiovascular diseases [18].  Studies have 

shown that overweight and obesity could be 

caused by combination of different factors 

ranging from the socio-demographic, age, 

occupation, educational level and gender [19]. 

The body mass index of the male older adults was 

not signicantly different from the female. In 

contrast to the result of a study in Kamrup District, 

India where there is a signicant difference 

between the male and female respondents [20, 

21].

Waist circumference is an anthropometric index 

for measuring the amount and distribution of 

body fat [22]. Excess abdominal fat is a risk factor 

for different health problems [23]. It is important 

to know that excess abdominal fat in an individual 

can be a risk factor for cardiovascular diseases 

and several other metabolic diseases [24]. More 

than half (52.8%) of the respondents had 

abdominal obesity which was signicantly higher 

among the female older adults (P=0.001).  

Studies have shown that the prevalence of obesity 

and increased WC is higher in female than male 

[25]. This could be because women have greater 

tendency of accumulating fat than men and 

women have less lean muscle when compared to 

men [26].

There was a signicant association between BMI 

and WC (P=0.001). Nuttall, (2015) reported that 

two individuals having the same BMI may have 

different proportion of body fat distribution [27]. 

A person having normal BMI can exceed the safe 

range of abdominal fat [28]. Also, some 

individuals may be overweight not because of fat 

distribution but because of muscle mass [29]. 

Older adult may experience decline in lean 

muscle mass because of aging, their BMI may 

decrease or  remain the same but  fa t 

redistribution may increase body fat [30]. It is 

important to validate BMI of the older adults with 

WC determination of overweight and obesity.

Although ageing brings about a number of 

chronic diseases, studies have shown that they 

are not inevitable consequences and making 

healthy lifestyle choices, such as diet can prevent 

these occurrences [31]. Excess energy intake 

observed among this group could be one of the 

factors contributing to overweight and obesity 

among the respondent [32]. Also,many studies 

have associated high intake of energy, fat and 

carbohydrate with obesity and overweight and 

lower energy intake with body decomposition 

and underweight [33].

It has been reported that a diet high in fat 

stimulate voluntary energy intake due to their 

high energy density [34]. Fat, carbohydrate and 

protein contribute to the total energy. Nearly half 

(41.4%) of the respondents had excess intake of 

fat which could be a contributing factor to the 

high prevalence of overweight and obesity 

among the respondent. It has been reported that 

individuals who consume diets high in fat 

particularly saturated fat are at risk of diabetes 

Nutrients   Inadequate  Adequate   Excess  Total  

   N (%)   N (%)    N ( %)  N (%)  

Energy   233(62.6) 0(0)   139(37.4) 372(100) 

Protein   65(17.5) 57(15.3)  250(67) 372(100) 

Carbohydrate  207(55.6) 95(25.5)  70(18.8) 372(100) 

Fat    144(38.7) 73(19.6)  155(41.7) 372(100) 

Vitamin A  65(17.5) 15(4)   292(78.5) 372(100) 

Vitamin C  276(74.2)  8(2.2)    88(23.7)  372(100)

Calcium  321(86.3) 32(8.6)   19(5.1)  372(100) 

Phosphorus  55(14.8) 23(6.2)   294(79) 372(100) 

Sodium  168(45.2) 35(9.4)   169(45.4) 372(100) 

Potassium  277(74.5) 66(17.7)  29(7.8)  372(100) 

Zinc   94(25.3) 82(22)   196(52.7) 372(100) 

Iron   23(6.2)  12(3.2)   337(90.6) 372(100) 

Magnesium  200(53.8) 87(23.4)  85(22.8) 372(100) 

Table 5:Nutrient adequacy categorization of selected nutrient consumed by respondents
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and heart disease [35]. High-fat diet which leads 

to excessive energy intake has been linked to the 

increased rate of obesity in the United States [36]. 

Inadequate intake of protein in older adult 

populations can predispose to loss of muscle 

mass and malnutrition [37].  The result of this 

study shows that 16.4% of the older adults had 

inadequate protein intake.

The importance of calcium on the health of the 

older adults especially the women cannot be 

overemphasized. Calcium has been shown to 

have benecial effects on bone mass at all ages 

[38] and high intake of calcium rich food can lead 

to a higher bone mass density than people with 

low intake whereas inadequate intake of dietary 

calcium can predispose to osteoporosis and 

fracture [39, 40]. Only 13.7% of the respondent in 

this study had adequate intake of calcium.

Low intake of phosphorus in the older adults can 

lead to an increased risk of fracture [40]. In this 

study more than two-third of the respondent had 

excess intake, about 6% of the respondent had 

adequate intake of phosphorus.

As the levels of phosphorus in the body decreases, 

the bones lose mass and become very weak, 

bri t t le and much easier to break [41]. 

Osteoporosis is a dangerous complication of 

phosphorus deciency because most people do 

not have symptoms until they actually break a 

bone. An inadequate intake of zinc is of concern 

as this nutrient is important in the immune 

function [42]. Aging also affects the functioning of 

the immune system, contributing to increased 

morbidity and mortality [43] and about one-

quarter of this group of older adults had 

inadequate zinc intake. It has also been reported 

that dietary zinc deciency has an association 

with memory impairment but the mechanism 

underlying this effect remain unclear[44].

It can be concluded from this study that the 

prevalence of overweight and obesity is high 

among the respondents and it can be a risk factor 

for non-communicable diseases. There is a 

signicant relationship between the BMI of the 

respondents and WC with the female having a 

higher risk of abdominal obesity. There is need to 

promote nutrition education among the older 

adults especially their eating habit, and 

promotion of health for the general population in 

order to have a healthy aging since the present 

nutritional status of an individual is a reection of 

past nutrition history.
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