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ABSTRACT Undernutrition is highly prevalent in older people. Understanding nutritional
intake and dietary pattern of older people may help to design strategies to prevent malnutrition
and improve dietary intake and nutrition status. However, there is lack of data on nutritional
intake and dietary pattern of older people. Therefore, the purposes of present study was to
determine the dietary intake and food pattern in older adults northern Thailand. The participants
were interviewed using twenty four - hour dietary recall and assessed anthropometrically.
Results showed that the mean age of the participants (n=50) was 59 ± 10 years, the prevalence
of underweight was 18% in males and 9% in females. Estimated daily energy intake were
accounting to 92% of the Thai recommended dietary allowances (RDA), mean lipid intake was
40% of the Thai RDA in males and 47.2 in females. Mean carbohydrates and protein intake
were adequate, mean sodium intake was 151% of the Thai RDA in males and 152 in females.
The food components largely consisted of vegetables, herbs, seasonings, with less meat and
oils. In conclusion, the northern Thai older adults had inadequate energy and lipid consumption.
Further studies may be suggested to promote the consumption of lipids by using vegetable oils
for cooking dishes, if the older people do not have dyslipidemia.
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INTRODUCTION
The aging population is increasing rapidly
worldwide. In Thailand, there were approximately 11
million older adults (16.7%) aged 60 years and older in
2019, and this number is expected to increase 5
percent every year (1).
Malnutrition referred to as undernutrition is
common in older people. The estimated proportion of
older adults who are at risk of malnutrition is about
27% in community/ outpatients and 50% in other
healthcare settings (2). Causes of malnutrition in the
elderly are related to several factors, including
inadequate intake, due to deterioration of the senses of
smell and taste, and decline in gastric emptying
associated with satiation (3). Malnutrition is associated
with
frailty,
sarcopenia,
and
decreased
immunocompetence and leads to an increased rate of
mobility and mortality (4).
In Phayao Province in the northern part of
Thailand, the older adult proportion has increased
from 15.3 percent in 2012 to 20 percent in 2017 (5).
Most older adults in Phayao work in the agricultural
field. Currently, there are limited data on nutrition
intake in this population in northern Thailand.
Understanding the nutritional intake and dietary
pattern of older people may help to design strategies
to prevent or improve dietary intake and nutrition
status.
The purposes of present study was to determine
the nutritional intake and dietary pattern in older adults
who live in Chiang Kham district, Phayao Province,
Thailand.

METHODS
This study was conducted with a cross-sectional
study. The older adults (≥ 55 years old) who live in
Chiang Kham district, Phayao Province, Thailand and
having no dementia were enrolled in the study.
The participants were interviewed using twenty four
hour
dietary
recall
and
assessed
anthropometrically. Trained interviewers determined
participants’ dietary intake; they were requested to
describe precisely the foods and beverages consumed
during the 24 hours prior to the interview. All data
were calculated for energy and nutrient intake
( carbohydrate, protein, lipids, dietary fibre and
sodium) by the INMUCAL- N software version 3,
Institute of Nutrition, Mahidol University, Thailand.
Height was measured using a portable, freestanding stadiometer, body weight and percent body
fat were measured about 2 hours or more after
breakfast, using Omron Karada scan (model HBF-375,
Japan). The body mass index (BMI) calculation is the
weight in kilograms, divided by the height in meters
squared (kg/m2) and categorized into 4 groups
according WHO cut off points: underweight: BMI
<18.5 kg/m2, normal: BMI 18.5-24.9 kg/m2,
overweight: BMI 25.0-29.5 kg/m2 and obesity: BMI
> 30 kg/m2.
Ethical Considerations
This study was reviewed and approved by the
Committee on Human Rights Related to Human
Experimentation, University of Phayao, Phayao,
Thailand. Project number 2/039/59.
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Statistical Analysis
All procedures of data analysis were performed
using Microsoft Excel Software 2013. Descriptive
statistics such as mean, standard deviation and
percentage was used to quantify the characteristics of
the participants, dietary intakes and compared with the
Thai Recommended Dietary Allowance (RDA).

recall. Energy and nutrient intake of the participants
and Thai RDA are shown in Table 2. Comparison of
energy and nutrient intakes with Thai RDA is shown
in Figure 2.
The food components largely consisted of
vegetables, herbs, seasonings, with less meat and oils.
Common animal protein sources included chicken,
fish such as Nile Tilapia (Oreochromis niloticus),
snakehead fish (Channa striatus) and salt mackerel,
pork belly, pork ribs, eggs and frog. Cooking oils
included palm oil, soy bean oil, and lard. General
seasonings used included salt, shrimp paste (Kapi),
monosodium glutamate (MSG), fish sauce (Nampla),
pickled fish (Plara), crab paste (Nampu) and soy sauce.
A sample of daily foods (1 day) is shown in Figure 3.

RESULTS
From our study, we found the mean age of the
participants (n=50) was 59 ± 10 years. Their
characteristics are shown in Table 1. Prevalence of
underweight, normal, overweight and obesity of the
males and females in this study are shown in Figure 1.
Data on dietary intake could be obtained from 43
participants who were fully interviewed for dietary
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Figure 1. Prevalence of underweight, normal, and overweight in the males (n=17) and females (n=33)

Table 1. Characteristics of the participants (n=50)
Characteristics
Number (%)
Height (cm)
Weight (kg)
Body Mass Index (kg/m2)
% Body fat
Data are mean ± SD

Male
17 (34)
163.2 ± 6.7
59.7 ±12.8
21.6 ± 2.58
23.5 ± 3.9

Female
33 (66)
151.6 ± 6.0
52.9 ± 7.6
23.06 ± 3.0
32.4 ± 5.8

Table 2. Energy and nutrient intake of the participants and Thai RDAs (6) (n=43)
Daily intake
RDA a
Male (n=15)
Female (n=28)
Male
Female
Dietary energy (kcal)
1,643 ± 387(91.8)
1, 437± 440 (92.1)
1,790
1,560
Carbohydrate (g)
304 ± 98 (112.6)
246 ± 86 (102.5)
270
240
Protein (g)
53 ± 18 (89.8)
54 ± 27 (108)
59
50
Fat (g)
24 ± 16 (40.0)
25 ± 15 (47.2)
60
53
Dietary fibre (g)
6 ± 2 (24)
7 ± 4 (28)
25
Sodium (mg)
3,020 ± 1,481 (151)
3,035 ± 1,503 (152)
2,000
%Distribution of P:F:Cb
74:13:13
69:15:16
45-65:10-15:20-35
Data are mean ± SD; the number in blanket is %RDA; a Thai RDAs: Thai recommended dietary allowances,
estimated energy requirement for Thai adult age 61 – 70 years (light activity). Distribution of energy:
carbohydrate 45 – 65%, lipids 20-35% and protein is 1 kg/day (or 10-15%); b P: F: C is protein, fat and
carbohydrates.
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Figure 2. Comparison of energy and nutrient intakes with Thai RDAs

Figure 3. Examples of daily foods (1day)

DISCUSSION AND CONCLUSION
This study showed that older adults had lower
energy, lipids and fibre intake than the Thai RDA. The
percentage of carbohydrate, protein and fat to total
calorie intake per day was 74:13:13 in males and
69:15:16 in females, respectively. This pattern seems
to be similar to a previous study that determined
dietary intake by 3-day dietary records in for Thai
elderly in Bangkok (n=32) (7).
There are many studies demonstrating a decline in
food intake with aging (8). A poor appetite is shown
to be an important determinant of poor dietary intake
in older adults and of incidence of undernutrition.
Older persons often have a poor appetite due to
various reasons including chewing problems,
olfactory losses and poorer health.About one-fifth of
the males and one-tenth of the females were found to
be underweight, as determined by BMI less
than 18.5 kg/m2. This was two times as high as
underweight in the survey of the Thai National Health
Examination, NHES V 2014 that is shown in Figure 4.
Undernutrition may start in the young old (age 60 – 69
years old) and increase at advanced ages. However,

the dietary patterns of older people may not change
much compared to those of adulthood. Therefore, in
order to have appropriate nutritional status in the later
stages of life, healthy eating behaviors should be
promoted at a young age.
The northern indigenous foods generally used
little oil in cooking. Cooking with less oil may be
appropriate for individuals who are overweight/ obese,
but some older people take in too few calories and are
also underweight; low fat/oil choices may make it
difficult for them to consume enough food to maintain
a positive energy balance (9). Adequate energy intake
is necessary for optimizing protein utilization and
allows the body to utilize protein for non – energy
yielding functions such as the maintenance of lean
body mass (10).
In addition, we found carbohydrates were the
main energy source (72% of total calories). Related to
the data of the Thai National Health Examination
Survey IV, of adults aged 30 - 59, reported that a
carbohydrate-rich dietary pattern was popular in
northern region of Thailand and rural areas (11).
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Figure 4. Percentage of Thai older adults according to BMI in 2014
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In conclusion, the northern Thai older adults had
inadequate energy and oils consumption. Although the
amount of protein intake was sufficient, it may be
necessary to consider whether the quality of the
protein is good enough. Further studies may be
suggested to promote the consumption of lipids by
using vegetable oils for cooking dishes such as stir
fried vegetables or rice and coconut milk in curry
dishes, if the older people do not have dyslipidemia.
And to increase high biological value proteins, soy
bean milk may be recommended.
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