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Objective. To describe energy and nutrient intakes and
their adequacies in older Mexican adults participating in the
National Health and Nutrition Survey (Ensanut) 2006 and
2012. Materials and methods. Dietary information
was obtained through a semiquantitative food frequency
questionnaire (SFFQ) from 526 adults 60 y and older
participating in Ensanut 2012 and 3 326 in Ensanut 2006 in
Mexico. Quantile and logistic regression models were used
to obtain medians and marginal effects of each nutrient, adjusting by confounders and survey design. Results. Dietary
intake of energy and nutrients was similar in both surveys.
Most common micronutrients at risk of dietary deficiency
were, for vitamins:A, B-12, C, D and folate, and for minerals:
calcium, iron and zinc, in both surveys. Excessive intake of
sugar and saturated fat and low fiber intake were common.
Conclusions. Diet in older Mexican adults is low in micronutrient essentials, and excessive in fat and sugar. Attention
to the diet in this age group through targeted interventions
is necessary to promote a healthy diet.

(1)

Objetivo. Describir la ingesta y adecuación de energía y
nutrimentos de la dieta de adultos mexicanos mayores de
60 años (AM) participantes en la Encuesta Nacional de Salud
y Nutrición (Ensanut) 2006 y 2012 de México. Material y
métodos. El cuestionario semicuantitativo de frecuencia de
consumo de alimentos se analizó en 526 AM de la Ensanut
2012 y en 3 326 de Ensanut 2006. Modelos de regresión por
cuantiles y logístico se emplearon para estimar las medianas
y riesgos de inadecuación para los nutrimentos evaluados,
ajustando por confusores y diseño de encuesta. Resultados.
La ingesta de energía y nutrimentos no fue diferente entre las
dos encuestas. Los micronutrimentos con mayor riesgo de
deficiencia dietética fueron las vitaminas A, B-12, C, D y folato,
y los minerales calcio, hierro y zinc, en ambas encuestas. La
ingesta excesiva de azúcar y grasa saturada y la baja ingesta
de fibra fueron comunes. Conclusiones. La dieta de AM
mexicanos es deficiente en micronutrimentos importantes
y excesiva en grasa y azúcar. Se sugiere atención a la dieta en
este grupo de población por medio de programas sociales e
intervenciones focalizadas.
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A

ccording to projections of the World Health Organization (WHO), by the year 2050 it is estimated that
the number of older adults (OA) aged 60 years + will
represent 22% of the world population1 and 28% of the
Mexican one.2 This demographical change will bring an
increase in non-communicable chronic diseases (NCDs)
as well as geriatric syndromes in OA.3
In addition, OA population frequently have malnourishment problems due to the physiological changes
that take place during the aging process4 (edentulism,
gastric achlorhydria, malabsorption, etc.), as well as
psychological (cognitive decline and depression) and
social aspects (poverty and loneliness),5 resulting in an
inadequate intake of essential micronutrients (folates,
vitamin B12, retinol, iron), which in turn affect their
physical and mental performance.4 In Mexico, there is
scarce literature that documents the dietary intake of
OA. The internal evaluation of the 70 y más program
documented a median energy intake of 1 259.14 kcal in
OA residing in rural areas, based on food staples (corn,
bread) with little variety of other foods, such as fruits
and vegetables and animal products.6 The monotony of
the diet, combined with physiological changes, partly
explains the high prevalence of low weight (6.9%) and
the high proportion of OA with a decreased muscle mass
(40%) in later ages,7 which puts them in a higher risk
for sarcopenia.8 These conditions place OA in a state of
greater vulnerability and detrimental health, affecting
their quality of life.
Given the fundamental role of nutrition in these
stages, it is of interest to know the dietary intake of this
population. The objective of this study is to describe the
intake, adequacy and inadequacy of energy, macro- and
micronutrients of the diet in Mexican Older Adults aged
60 and older, participating in the 2006 and 2012 Ensanut
(National Health and Nutrition Survey).

Materials and methods
Design and study population
Adults aged 60 years and older, participants from two
Mexican National Health and Nutrition Surveys (Ensanut) were studied. The sample of OA 2006 (n=3 470) and
2012 (n=526), represented 9 506 100 OA in 2006 and 12
293 100 OA in 2012. Both surveys were conducted at a
national level with a probabilistic design and representing urban and rural areas, as well as every state in the
country. The sample design of both surveys has already
been published.9,10
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Description of variables
The semiquantitative food frequency questionnaire. Dietary
data concerning the seven days prior to the interview
were collected by qualified and standardized personnel
through the semiquantitative food frequency questionnaire (SFFQ), which consists of a closed list of foods
for which a standard serving size was previously established. The data cleaning methodology for the 2006
Ensanut has already been published.11 The SFFQ used in
2012 is similar to the one used in 2006, but it has 39 extra
foods; thus, information was obtained for 140 foods and
drinks, classified in 14 food groups.
Intake. In order to process the dietary information, the
amount of each food and drink was obtained by multiplying the number of days, times per day, serving size (g,
ml) and number of portions consumed in each meal. The
total g and ml were divided by seven days to obtain the
daily intake. The consumption of foods that were above
three standard deviations (>3 SD) was eliminated.12 The
nutritional contribution of the food was obtained using
the nutritional composition table.
Intake adequacy percentages. The estimated energy requirement was calculated using the equations of the
United States’ Institute of Medicine (IOM) for maintaining body mass considering a sedentary level of physical
activity.13 For the adequacy of carbohydrates, 55% of the
estimated average energy requirement was used as a
reference; 30% for lipids, saturated fats (8%), trans fatty
acids (TFA) (<2%) and sugar (<10%). Adequate intake
was used for fiber.13 The WHO’s average requirement
estimates were used for protein, calcium, vitamin A,
vitamin C, vitamin D, vitamin B12, folate and zinc.14 For
the adequacy of iron, the Mexican intake recommendations were used.15
Risk of intake inadequacy. The prevalence of the population under 100% of the adequate intake or requirement
for each specified nutrient was estimated, except for
sugar, cholesterol, saturated fats and TFA, whose values were classified as an excess. Given the low intake
of TFA, no OA with inadequate intakes were observed
(consumption >2%).
More details about the diet cleaning methodology,
intake adequacy percentages values used as reference
and implausible reporters in this group of population
are published elsewhere.12
Nutritional status. The weight and height were obtained
by standardized and trained personnel16 in adults who
had no limitations for having their height and weight
measured while standing. The weight was obtained
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using digital scales with 100g precision; the height was
measured using a stadiometer with 1mm precision.
The body mass index was generated (BMI=kg/m2)
and classified according to the cutoff points proposed
by the WHO.17 In those OA for whom we did not have
anthropometric information, the weight and height
were imputed through a regression model; in 205 cases
(5.45%) for the 2006 Ensanut and in 63 (12%) for the 2012
Ensanut, to avoid a greater loss of information.
Area. A locality was classified as rural when the number
of inhabitants was <2500 and as urban otherwise.
Geographical region. The country was divided into three
geographical regions:9 Northern, Central and Southern.
Mexico City was included in the Central region.
Indigenous population. The members of a household were
classified as speakers of an indigenous language when
this was stated by the head of the household and/or they
considered themselves as being indigenous.
Household wealth index (HWI). This index was based
on housing conditions, possession of goods, and the
number of electrical appliances (the first component
that accumulated 40.5% of the variability was chosen
as an index).18 This index was considered as a proxy of
the socioeconomic status, and it was classified in tertiles:
low, middle and high.
Beneficiaries of social programs. Older adults were considered beneficiaries if they stated having received benefits
from the Prospera program, the Program for the Social
Distribution of Liconsa Milk (Programa de Abasto Social
de Leche Liconsa, in Spanish) or the 70 y más program (for
adults 70 and older).
Abdominal obesity. If the waist circumference was >80
cm in women and >90 cm in men.19
Education. The last grade of completed studies was considered, classifying them as: illiterate (non-education),
elementary school, high school, and college/university.

Statistical analysis
The information is described as adjusted proportions
and 95%CI for categorical data, and as adjusted medians,
25 and 75 percentile for the continuous variables, due
to the biased distribution of intake and the adequacy of
the reported nutrients.
A quantile regression model was used to estimate
the adjusted data of intake and adequacy of energy and
nutrients. Logistic regression models were used to estimate the risk of inadequacy for each nutrient. All models
were adjusted by sex, age, BMI, geographical region and
HWI for each survey. The statistical significance was set
at α=0.05 and a confidence of 95%. The sensitivity of the
model was tested where the prevalence of inadequacy
of some nutrient was greater than 95% or less than 5%.
salud pública de méxico / vol. 59, no. 3, mayo-junio de 2017
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All estimations and analyses were adjusted by the
sampling design of each survey, using the SVY module
of STATA v13 (College Station, TX, USA).

Results
Descriptive characteristics
The characteristics of the OA participating in the 2006
and 2012 Ensanut surveys are described in table I.

Ensanut 2012
The median energy intake in the OA population was 1
500 kcals, with a median energy adequacy of 88%; 67%
of OA had an inadequate energy intake. The median
energy intake was higher in men when compared to
women. No differences were observed in the percentage of energy inadequacy between men and women.
For most of the nutrients, the median intake was lower
in women, compared to men; no differences were observed in the median intake adequacy of such nutrients,
with the exception of fiber and trans fatty acids, whose
adequacy median was higher in women (and vitamin
B12 was lower), when compared to men.
63.3% of the OA population exceeded the recommendation for saturated fat and 87.5% exceeded the
recommendation for sugar. More than 80% did not cover
the intake recommendations for polyunsaturated fatty
acids, vitamin A, vitamin B12, vitamin D and calcium
(table II). The proportion of OA that did not cover these
requirements remained constant by sex, area and region,
and it was more noticeable in OA from the lowest tertile
of the HWI.
No statistical differences were observed in the
median intake, energy adequacy and inadequacy, and
macro- and most micronutrients in OA from the urban
area vs rural; except for the intake of retinol and adequacy of vitamin B12. The proportion of OA with an
inadequate intake of energy, macro- and micronutrients
was not different by area (table II).
By geographical region, no differences were observed in intake, adequacy and inadequacy of energy.
The intake and adequacy of cholesterol and the intake
of heme iron were greater in the north, when compared
to the center and south. The intake and adequacy of
sugar was higher and the intake of vitamin A was lower
in the center, compared to the south. The northern
region had the lowest prevalence of sugar inadequacy,
compared to the center. No differences were observed
between regions, regarding the intake, adequacy and
inadequate consumption of other macro- and micronutrients (table III).
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Table I

Descriptive characteristics of older adults participants in Ensanut 2006 and Ensanut 2012. Mexico
Variable

2006

2012

n (sample)

N (thousands)

Expansion % (95%CI)

n (sample)

N (thousands)

Expansion % (95%CI)

Age group (years)
60-69
70-79
≥80

1 750
1 184
536

5 468.8
3 377.1
1 370.1

53.5 (50.5,56.6)
33.1(30.3,35.9)
13.4 (11.7,15.3)

269
165
92

5 995.6
4 027.7
2 269.8

48.8 (41.4,56.2)
32.8 (26.4,39.8)
18.5 (13.0,25.6)

Sex
Male
Female

1 433
2 037

4 147.3
6 068.6

40.6 (37.6,43.7)
59.4 (56.3,62.4)

237
289

6 229.4
6 063.7

50.7 (43.4,57.9)
49.3 (42.1,56.6)

Dwelling
Urban
Rural

1 985
1 485

7 981.0
2 234.9

78.1 (75.4,80.7)
21.9 (19.3,24.6)

334
192

9 722.6
2 570.5

79.1 (76.3,81.6)
20.9 (18.4,23.7)

Geographical region
Northern
Central
Southern

702
1 483
1 285

2 080.5
5 142.9
2 992.5

20.4 (17.4,23.7)
50.3 (45.5,55.2)
29.3 (25.5,33.4)

124
232
170

2 383.5
6 632.6
3 277.0

19.4 (16.7,22.3)
54 (49.8,58.0)
26.7 (23.4,30.2)

Tertile of socioeconomic status
Low
Middle
High

1 827
992
640

3 303.8
3 395.9
3 473.0

32.5 (29.7,35.4)
33.4 (30.2,36.7)
34.1 (30.8,37.7)

200
172
154

3 135.3
3 547.6
5 610.2

25.5 (20.6,31.1)
28.9 (24.1,34.1)
45.6 (39.3,52.1)

Education
None
Elementary
High School
College/University

1 349
1 942
89
68

2 978.5
6 313.5
472.5
379.3

29.4 (26.7,32.2)
62.2 (59.2,65.2)
4.7 (3.4,6.3)
3.7 (2.4,5.7)

144
339
23
20

3 069.6
7 960.7
656.4
606.4

25 (19.3,31.7)
64.8 (57.4,71.5)
5.3 (3.1,9.1)
4.9 (2.7,9.0)

Indigenous
No
Yes

3 021
449

9 438.8
777.1

92.4 (90.6,93.9)
7.6 (6.1,9.4)

462
64

11 185.5
1 107.6

91 (88.1,93.2)
9 (6.8,11.9)

Beneficiary of social program
Liconsa
Prospera
70 y mas

119
1 392
-

645.5
1 468.2
-

10.5 (7.6,14.3)
15.2 (13.6,17.1)
- -

15
74
113

583.0
1 140.4
2 292.2

8.5 (3.5,19.0)
16.6 (10.6,25.0)
20.4 (15.4,26.5)

Body mass index
Underweight
Normal
Overweight
Obese

100
1 136
1 331
903

195.1
2 896.1
3 988.3
3 136.4

1.9 (1.3,2.8)
28.3 (25.9,31.0)
39 (36.2,42.0)
30.7 (27.9,33.6)

13
138
235
140

158.2
3 492.6
5 881.9
2 760.4

1.3 (0.6,2.8)
28.4 (22.3,35.4)
47.8 (41.3,54.4)
22.5 (17.6,28.2)

630

1 495.3

15.8 (13.8,18.0)

90

1 890.1

17.5 (12.7,23.7)

2 590

7 978.0

84.2 (82.0,86.2)

379

8 897.9

82.5 (76.3,87.3)

Abdominal obesity
No
Yes
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Table II

Adjusted* nutrient intake, adequacy and percent of inadequacy intake (<100%)
at the national level, by sex and by area. Mexico, Ensanut 2012
National
Overall (n=526)
N=12 293.1
Median (p25, p75)
Intake
Energy (kcal)

1502.4 (1 141.6,1 910)

Sex
Male (n=237)
N=6 229.4
Median (p25, p75)

Area
Female (n=289)
N=6 063.7
Median (p25, p75)

Urban (n=334)
N=9 722.6
Median (p25, p75)

Rural (n=192)
N=2 570.5
Median (p25, p75)

1 694.9 (1 298,2 119) 1 304.6 (980.8,1 686)‡ 1 502.9 (1 153.3,1 894) 1500.4 (1 097.2,1 951)

20.2 (14.6,25.4)
49 (35.3,61)
49 (34.8,68.8)
19 (12.9,26.1)
16.3 (11.3,23.7)

22.4 (16,27.8)
55 (40.6,67.1)
55.3 (40,75.7)
21 (14.3,29.1)
18.7 (12.7,26.4)

17.9 (13.2,23)‡
42.9 (29.7,54.8)‡
42.4 (29.4,61.6)‡
16.9 (11.5,23.1)‡
13.9 (9.8,20.9)‡

20.1 (15,24.6)
50.1 (35.6,60.8)
49.5 (35.7,68.7)
19.3 (13.1,26.1)
16.3 (11.6,23.6)

20.7 (13.3,28.5)
45.1 (33.9,61.7)
47 (31.4,69.1)
17.7 (12.2,26.3)
16.2 (10.3,24.2)

10.9 (7.7,15.5)
0.3 (0.2,0.5)
177 (99.5,262.6)
217.6 (166.9,273.1)
79.8 (54,104.7)
529.7 (338.9,772)
3 (1.8,4.6)
98 (61.8,164.6)
3.2 (12.1,4.9)
256.1 (190,351.2)
744.5 (555.3,993.6)
9.2 (7,12.5)
0.4 (0.2,0.7)
8.8 (6.7,11.9)

12.4 (9,16.9)
0.3 (0.2,0.6)
190 (117.3,282.3)
242 (190.8,296.6)
87.8 (62,104.9)
501.9 (349.2,733.3)
3.5 (1.9,4.9)
92.2 (64.5,167.8)
3.3 (2.4,5)
247.5 (192.3,352.8)
766.8 (588,1059.3)
10 (8,13.5)
0.5 (0.2,0.8)
9.5 (7.7,12.7)

9.4 (6.4,14)‡
0.3 (0.2,0.5)
163.6 (81.3,242.3)
192.5 (142.3,248.9)‡
71.5 (45.8,104.5)‡
558.2 (328.3,811.9)
2.5 (1.8,4.3)‡
104 (59,161.4)
3 (1.9,4.8)
264.9 (187.6,349.6)
721.5 (521.6,926)
8.4 (6,11.4)‡
0.3 (0.1,0.6)‡
8 (5.8,11)‡

10.7 (7.7,15.3)
0.3 (0.2,0.5)
178.5 (99.3,258.1)
216.6 (165.3,271.1)
80.5 (54.2,105.9)
546.7 (342.8,777.2)
3 (1.8,4.7)
101.3 (64.2,166)
3.3 (2.2,5)
259.3 (190.2,348)
758 (556.8,1019.1)
9.3 (7.1,12.3)
0.4 (0.2,0.7)
8.8 (6.8,11.7)

11.6 (7.9,16.4)
0.3 (0.2,0.5)b
171.4 (100.5,279.5)
221.4 (172.8,280.6)
76.9 (52.4,100.1)
465.2 (324.1,752.6)§
2.9 (1.9,4.4)
85.8 (52.8,159.5)
2.8 (1.7,4.6)
243.9 (188.9,363.5)
693.3 (549.3,897.1)
9.2 (6.8,13)
0.4 (0.1,0.7)
8.7 (6.5,12.4)

7.8 (5.8,10)

9 (6.5,11.1)

6.7 (5.1,8.8)‡

8 (5.9,9.9)

7.2 (5.5,10.3)

88.1 (66.6,108.6)

86.1 (65.6,106.9)

90.2 (67.6,110.4)

88.5 (66.9,106.2)

86.5 (65.2,117.8)

79.8 (58,101.7)
82.4 (59.2,104.2)
86.3 (60,119)
125.6 (84.6,171.5)
75.9 (52.8,109.9)
57 (40.8,79.1)
16.8 (9.5,26.7)
59 (33.2,87.5)
101.1 (77.1,127.6)
184.1 (122.3,247.2)
81.5 (52.1,118.8)
120 (74,184.4)
122.5 (77.3,205.8)
25.2 (17,39.1)

74.6 (53.1,93)
85.8 (60.8,102.5)
84.8 (60.9,114)
121.5 (80,169.8)
77.5 (53,107.7)
56.7 (41.6,77.1)
14.8 (7.8,25.4)
63.3 (39.1,94.1)
98.1 (76.3,121.7)
194.5 (123.8,215.4)
77.2 (53.7,112.8)
138.5 (76.5,196)
115.3 (80.7,209.8)
26.1 (18.8,39.7)

85.1 (63.1,110.6)‡
78.9 (57.6,106)
87.9 (59.1,124.1)
129.8 (89.4,173.3)
74.3 (52.6,112.2)
57.2 (40,81.2)
19 (11.3,28)a
54.5 (27.1,80.8)
104.1 (77.9,133.6)
214.8 (120.8,280)
85.9 (50.5,124.9)
101 (71.4,172.5)‡
130 (73.8,201.7)
24.3 (15,38.5)

79.2 (59.2,98.4)
82.9 (59.5,102.4)
86.2 (61,119.1)
128.8 (85.8,168.7)
75.9 (54.7,108.9)
55.6 (40.5,77.9)
17.2 (10,26.6)
59.5 (33.1,86)
100.7 (76.2,124.9)
205.8 (124.7,243.4)
84.1 (52.7,119.6)
120.8 (73.2,187.1)
126.6 (80.3,207.5)
26.1 (17.9,39.8)

81.9 (53.8,114.1)
80.3 (58.1,111.2)
87 (56.4,118.5)
113.4 (80.2,182.2)
75.9 (45.8,113.6)
62 (42.1,83.6)
15.5 (7.8,27)
57.1 (33.5,93.2)
102.5 (80.4,137.8)
199.5 (113.1,261.6)
71.6 (49.9,115.8)
116.7 (77,174.1)b
107.2 (66,199.4)
22.1 (13.4,36.5)

Folate
Calcium
Iron

64 (47.5,87.8)
74.4 (55.5,99.4)
92.7 (69.4,124.7)

61.9 (48.1,88.2)
76.7 (58.8,105.9)
91.2 (72.1,122)

66.2 (46.9,87.4)
72.1 (52.2,92.6)
94.3 (66.6,127.6)

64.8 (47.6,87)
75.8 (55.7,101.9)
92.8 (69.8,123.3)

61 (47.2,90.9)
69.3 (54.9,89.7)
92.4 (67.8,130.2)

Zinc

132.9 (99.2,170.1)

128.5 (94.7,160.2)

137.4 (104,180.2)

135.6 (101.2,169.3)

122.7 (91.8,173.1)

Fiber (g/d)
Protein (g/d)
Total fat (g/d)
Saturated fat (g/d)
Monounsaturated fat (g/d)
Polyunsaturated fat (g/d)
Trans fat (g/d)
Cholesterol (mg/d)
Carbohydrates (g/d)
Total sugar (g/d)
Vitamin A (µg RAE/d)
Vitamin B12 (µg/d)
Vitamin C (mg/d)
Vitamin D (µg/d)
Folate (µg/d)
Calcium (mg/d)
Total iron (mg/d)
Heme iron (mg/d)
Non heme iron (mg/d)
Zinc (mg/d)
Adequacy (%)
Energy
Fiber
Protein
Fat
Saturated fat
Monounsatured fat
Polyunsaturated fat
Trans fat
Cholesterol
Carbohydrates
Sugar
Vitamin A
Vitamin B12
Vitamin C
Vitamin D

(continues…)
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(continuation)
Percentage of inadequacy
Energy

(<100%) % (95%CI)
67 (60.3,73.6)

% (95%CI)
71.3 (61,81.7)

% (95%CI)
62.2 (53.4,71)

% (95%CI)
69.4 (62.2,76.7)

% (95%CI)
57 (45.2,68.8)

Fiber
Protein
Fat
Saturated fat (>100%)
Monounsatured fat
Polyunsaturated fat
Cholesterol (>100%)
Carbohydrates
Sugar (>100%)
Vitamin A
Vitamin B12
Vitamin C

78.8 (73.8,83.7)
66.5 (59.6,73.3)
61.8 (54.9,68.6)
63.3 (56.2,70.4)
68.2 (61.5,74.8)
87.8 (83.5,92)
14.7 (10.3,19)
51 (43.4,58.7)
87.5 (83.8,91.2)
63.7 (56.9,70.5)
42.7 (35.3,50.1)
38.6 (32.7,44.6)

86.1 (81.1,91.2)
63.9 (53.4,74.4)
64.7 (54.7,74.8)
57 (46.2,67.8)
69.2 (59.1,79.2)
87.3 (79.9,94.7)
18.6 (12,25.2)
53.5 (41.7,65.3)
88.6 (84.4,92.8)
66.3 (55.9,76.7)
38.9 (27.8,50)
35.7 (27.1,44.4)

68.5 (59.9,77.2)a
69 (60.3,77.7)
58.6 (49.6,67.7)
69.3 (60.6,78)
67.1 (58.1,76.2)
88.3 (82.4,94.2)
11.4 (5.4,17.4)
48.5 (38.6,58.3)
86.3 (80.5,92.2)
60.9 (51.3,70.5)
46.7 (37.5,55.9)
41.7 (32.6,50.8)

80.4 (74.7,86)
66.6 (58.9,74.3)
63.6 (55.9,71.2)
62.5 (54.2,70.8)
68.4 (60.8,75.9)
88.5 (83.8,93.3)
14.5 (9.5,19.6)
51.8 (42.6,61)
88.2 (84.1,92.2)
61.4 (53.7,69.1)
42.4 (33.4,51.3)
36.4 (29.9,43)

71.9 (60.9,82.9)
66 (52.4,79.6)
54.6 (40.6,68.6)
66.3 (53.3,79.3)
67.4 (54.7,80.1)
84.5 (75.7,93.2)
15.2 (7,23.3)
48.2 (35,61.3)
84.8 (76.1,93.6)
71.7 (59.8,83.7)
43.9 (31.1,56.7)
47.3 (35.1,59.5)

Vitamin D
Folate
Calcium
Iron

99.8 (99.3,100.3)
84.6 (80.2,88.9)
76.8 (71.3,82.3)
56.5 (49.3,63.7)

99.9 (99.6,100.3)
84.4 (77.9,91)
71.1 (61,81.1)
60.3 (50,70.6)

99.6 (99.1,100.1)
84.7 (78.2,91.2)
81.8 (74.9,88.7)
52.5 (42,63.1)

99.8 (99.2,100.3)
84.6 (79.6,89.6)
74.8 (68.2,81.3)
56.5 (47.6,65.5)

99.9 (99.6,100.2)
84.6 (75.2,94.1)
83.4 (74,92.7)
56.5 (44.8,68.1)

26 (20.6,31.5)

30.1 (22.1,38.1)

22.2 (14.9,29.6)

24.9 (18.5,31.2)

30.6 (19.4,41.8)

Zinc

* Data are adjusted by sex, area, region, HWI and survey design using a quantil regression model
‡
Statistically different by sex (p<0.05)
§
Statistically different by area (p<0.05)

Table III

Adjusted* nutrient intake, adequacy and percent of inadequacy intake (<100%) at the national
level, by geographical region and by tertile of household wealth index. Mexico, Ensanut 2012
Region
Northern (n=124)
N=2 383.5
Median (p25, p75)

Central (n=232)
N=6 632.6
Median (p25, p75)

Household Wealth Index
Southern (n=170)
N=3 277.0
Median (p25, p75)

Low (n=200)
N=3 135.3
Median (p25, p75)

Medium (n=172)
N=3 547.6
Median (p25, p75)

High (n=154)
N=5 610.2
Median (p25, p75)

Intake
Energy (kcal)
Fiber (g/d)

1 614.4 (1 157.8,2 094) 1 473.9 (1 145,1 842) 1 478.5 (1 122.7,1 897) 1 338.2 (948.9,1 722) 1 517.2 (1 193.8,1 924) 1 584.8 (1 216.2,1 997)
19 (13.1,23.6)

20 (15.2,25)

21.4 (14.7,27.8)

20.5 (14.5,26.6)

19.5 (14.1,24.3)

20.5 (15.1,26.1)

Protein (g/d)

51.6 (37.1,61.8)

47.4 (33.5,58.4)

50.5 (37.5,65.6)

40.1 (29.8,49.3)≠,∞

47.9 (36.8,62.7)&

54.8 (37.3,66.5)&

Total fat (g/d)

54.9 (40.8,73.1)§

47 (34.1,67)‡

48.5 (31.8,69.3)

36.4 (30.2,53.2)≠,∞

47.9 (38.7,70)&

56.7 (34.9,76.7)&

Saturated fat (g/d)

20.1 (14.6,26.6)

18.4 (13.1,24.7)

19.2 (11.3,28.8)

12.8 (9.2,18.8)≠,∞

19.1 (14.3,26.5)&

22.4 (14.1,30)&

Monounsaturated fat (g/d)

17.4 (12.7,25)

16.3 (11.4,22.8)

15.5 (10,26.6)

12.2 (9.1,16.7)∞

15.9 (11.7,23.6)

18.8 (12.3,27.7)&

Polyunsaturated fat (g/d)

12.3 (8.4,16.7)

10.1 (7.3,15.3)

11.4 (7.9,15.1)

9.2 (5.8,13.1)

11.3 (8.5,15.1)

11.6 (8.3,17.1)

0.3 (0.2,0.6)

0.3 (0.2,0.5)

0.3 (0.1,0.5)

0.2 (0.1,0.3)≠,∞

0.3 (0.2,0.5)d

Cholesterol (mg/d)

230.6 (127.5,306.3)§,#

156.4 (90.9,248.4)‡

179.7 (96.8,259.4)‡

106.3 (64.1,183.6)≠,∞ 164.7 (86.1,273.6)&,∞

Carbohydrates (g/d)

211.9 (159.2,287.6)

217.8 (167.4,271.2)

221.4 (171.6,266.3)

212.7 (150.4,266.8)

238.2 (166.6,270.9)∞

73 (49.3,118.6)

85.6 (56.7,106.4)#

72.9 (51.9,91.3)§

70.8 (38.9,95.8)

76.1 (55.3,103)

87 (61.6,110.8)

553.3 (338.9,918.4)

486.3 (320.6,685)#

600.4 (376.1,842.1)§

389 (198.4,540.9)∞

477.2 (331.9,670)∞

641.5 (421.9,965.8)&,≠

Trans fat (g/d)

Total sugar (g/d)
Vitamin A (µg RAE/d)

0.4 (0.2,0.6)&
224.3 (127.9,299.7)&,≠
207.3 (176.3,278)≠

Vitamin B12 (µg/d)

3.2 (2.3,4.7)

2.9 (1.7,4.6)

3 (1.8,4.6)

1.8 (1,3.1)≠,∞

2.7 (1.8,3.9)&,∞

3.9 (2.4,5.9)&,≠

Vitamin C (mg/d)

80.5 (50,131.3)

102.5 (63.8,166.4)

101.8 (66.4,185.3)

97.4 (51.7,131.3)

81.2 (51.9,150.4)

109 (73.7,192.2)

Vitamin D (µg/d)

2.9 (1.8,4.7)

3 (2.1,4.3)

3.6 (2.3,6.2)

2.2 (1.3,3.2)≠,∞

3.1 (2.4,4.8)&

3.7 (2.4,5.9)&
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266.8 (197,385.2)

244 (180.9,328.8)

272.8 (203.2,371.8)

187 (150.3,253.7)≠,∞ 244.4 (183.7,313.5)&,∞ 302.1 (216.1,429.6)&,≠

Calcium (mg/d)

744.9 (601.2,987.1)

738.5 (528.4,958.2)

756.3 (576.1,1069.9)

602.4 (390.5,856.9)

751.6 (595.1,990.1)

819.3 (622.1,1072.1)

Total iron (mg/d)

9.8 (7,13.8)

9.1 (6.9,11.7)

9.1 (7.3,12.9)

8.3 (6.3,11)

9.4 (7.3,12.5)

9.6 (7.3,13.3)

Heme iron (mg/d)

0.5 (0.2,0.7)#

0.4 (0.1,0.7)‡

0.3 (0.1,0.6)

0.2 (0.1,0.4)≠,∞

0.4 (0.1,0.7)&

0.5 (0.2,0.8)&

Non heme iron (mg/d)

9.4 (6.6,13.5)

8.6 (6.6,11)

8.8 (6.9,12.3)

8 (6,10.7)

9 (7,11.9)

9.1 (7,12.4)

8 (6.1,9.7)

7.7 (5.7,10)

7.9 (5.8,10.3)

7.1 (4.8,9)

7.9 (6.1,9.9)

8.2 (6.1,10.6)

Energy

90.9 (65.2,114.6)

86.8 (67.6,104.7)

88.9 (65.3,112.3)

78.8 (58.1,97.8)

91.6 (69,108)

91.1 (69.8,115.1)

Fiber

75.9 (52.2,94.2)

79.4 (59.4,101.1)

83.5 (59.6,108.4)

80.6 (56.1,103.6)

77.2 (57.4,97.3)

81 (59.6,103.4)

Protein

81.5 (59.9,109.6)

80.8 (56.5,98.9)

86.3 (64.1,110.9)

67.6 (50.2,87.6)≠,∞

83 (62.9,106.5)&

90.3 (61.9,112.1)&
97.9 (60.5,131.2)&

Folate (µg/d)

Zinc (mg/d)
Adequacy (%)

Fat

95.3 (68.4,125.3)

82.2 (60,113.6)

88.3 (53.8,125.2)

63.8 (52.3,89)≠,∞

88 (66,126.2)&

Saturated fat

130.5 (95.3,169.8)

121.4 (84.8,159.5)

130.4 (76.5,197.1)

89.6 (60,119.4)≠,∞

127.2 (97.1,179)&

144.6 (90.5,196)&

Monounsatured fat

81.8 (60.1,114.6)

74.8 (52.2,106.7)

73.9 (48.7,112.9)

57.7 (45,76.9)≠,∞

75.2 (55.2,112.2)&

86.6 (55.7,126.9)&

Polyunsaturated fat

62.9 (43.8,83.5)

52.8 (39.6,77.3)

61 (41.2,79.8)

50.2 (30.9,68.5)

58.4 (44.7,77.2)

59.8 (43.9,86.4)

Trans fat

16.5 (9.2,27.5)

17.9 (10.4,25.9)

14.9 (8,27.6)

11.8 (7.3,17.2)≠,∞

17.2 (9.4,26.8)&

19.5 (10.1,31.9)&

Cholesterol
Carbohydrates

76.9 (42.5,102.1)§,#

52.1 (30.3,82.8)‡

59.9 (32.3,86.5)‡

35.4 (21.4,61.2)≠,∞

54.9 (28.7,91.2)&,∞

74.8 (42.6,99.9)&,≠

97.2 (69.8,131.5)

99.1 (78.5,124.7)

107.9 (79.5,130.6)

100.9 (70.7,121.6)∞

108 (80.1,130.9)∞

96.8 (78.7,128.8)&,≠
218.5 (137.2,264.8)

179.1 (104.2,279.1)

220 (129.9,245.8)#

191.8 (120.1,226.8)§

188.3 (95.1,219.7)

196.7 (122.8,243.8)

Vitamin A

85.1 (52.1,141.3)

74.8 (49.3,105.4)#

92.4 (57.9,129.6)§

59.8 (30.5,83.2)

73.4 (51.1,103.1)

98.7 (64.9,148.6)

Vitamin B12

129.4 (90.5,186.4)

115.7 (69.4,183.4)

121.8 (71.1,184)

70.6 (38.5,123.6)≠,∞

106.5 (72.4,157.7)&,∞

156.1 (94.8,235.2)&,≠

Vitamin C

100.6 (62.5,164.1)

128.1 (79.8,208)

127.2 (83,231.6)

121.7 (64.6,164.1)

101.5 (64.9,188)

136.3 (92.1,240.3)

Vitamin D

22.9 (14.2,37.5)

24.2 (17.1,34.7)

29 (18.7,49.3)

17.7 (10.5,25.2)≠,∞

24.9 (18.9,38)&

29.7 (19.4,47.6)&

Folate

66.7 (49.3,96.3)

61 (45.2,82.2)

68.2 (50.8,92.9)

46.8 (37.6,63.4)≠,∞

61.1 (45.9,78.4)&,∞

75.5 (54,107.4)&,≠

Calcium

74.5 (60.1,98.7)

73.8 (52.8,95.8)

75.6 (57.6,107)

60.2 (39.1,85.7)

75.2 (59.5,99)

81.9 (62.2,107.2)

Iron

97.8 (69.2,138)

91.5 (67.8,117.2)

91.4 (72.9,130.3)

83.4 (61,110.4)

94.8 (72.6,124.5)

96.6 (72.1,132.9)

Zinc

136.9 (102.2,167)

131.4 (97.4,169.3)

133.1 (100.7,174)

122.1 (84.1,152.4)

134 (103.2,170.4)

138.3 (105.2,179.8)

Sugar

Percentage of inadequacy (<100%)

% (95%CI)

% (95%CI)

% (95%CI)

% (95%CI)

% (95%CI)

% (95%CI)

Energy

60.2 (45.5,74.9)

71.1 (59.7,82.4)

63 (50,76)

79.6 (70.2,88.9)≠,∞

61.2 (48.3,74.1)&

62.3 (46.7,77.9)&

Fiber

78.8 (66.8,90.8)

81.7 (73.6,89.8)

71.8 (59.5,84.1)

77.1 (60.9,93.4)

78.7 (68.3,89.1)

79.6 (69.6,89.7)

Protein

64.2 (49.6,78.8)

70.1 (58.1,82.1)

60.3 (44.8,75.8)

82.4 (74.1,90.6)≠,∞

68 (55,81)&

54 (39.3,68.8)&

Fat

55.6 (40.2,71.1)

64.3 (52,76.5)

61 (45.8,76.1)

83 (75.1,90.9)≠,∞

60.9 (47.5,74.4)&

47.1 (32.6,61.6)&

Saturated fat (>100%)

72.5 (58.8,86.2)

60.3 (47.3,73.2)

62.2 (45.6,78.7)

31.1 (17.8,44.4)≠,∞

70.1 (57.5,82.6)&

75 (63.2,86.9)&

Monounsatured fat

63.6 (49.6,77.6)

70.2 (58,82.4)

67.2 (53.5,81)

85.4 (77.7,93)≠,∞

66.8 (53.9,79.7)&

56 (40.9,71.1)&

Polyunsaturated fat

88.9 (80.4,97.5)

87.2 (78.5,95.9)

88 (78.8,97.2)

93.6 (89,98.1)∞

88.3 (78.9,97.7)

82.4 (70.5,94.2)&

Cholesterol (>100%)

22.8 (10.9,34.6)

13.1 (5.5,20.8)

13.1 (5,21.2)

5.5 (1.9,9.1)≠,∞

18.4 (7.1,29.7)&

21 (10.3,31.6)&

Carbohydrates

51.3 (37.7,64.9)

52.5 (37.7,67.4)

47.8 (33.3,62.3)

52.6 (33.6,71.5)

43.7 (29.3,58.1)

54.9 (39.4,70.3)

Sugar (>100%)

74.9 (61.6,88.2)#

90.3 (84.9,95.7)

88.1 (80.5,95.6)‡

71.5 (54.2,88.7)≠,∞

88.3 (80.8,95.8)&

92.2 (87.1,97.4)&

55.1 (39,71.3)

68.5 (56.8,80.3)

59.4 (45.6,73.2)

81.5 (71.4,91.6)∞

68.2 (56.3,80.2)∞

48 (33.4,62.5)&,≠

Vitamin B12

31.2 (16.7,45.8)

44 (30,57.9)

49.1 (34.2,64)

63.3 (46.4,80.2)∞

47.9 (32.8,63)∞

29 (17.3,40.6)&,≠

Vitamin C

48.6 (33.6,63.5)

37.2 (27.3,47.1)

34.7 (22.2,47.1)

38.6 (24.7,52.4)

53.8 (40.1,67.4)∞

30 (16.4,43.5)≠

Vitamin D

100 (99.8,100.1)#

99.9 (99.3,100.4)

98.9 (97,100.8)‡

100 (99.9,100.1)≠

99.3 (97.8,100.7)&

99.7 (98.8,100.6)

Folate

79.8 (67.8,91.9)

86.9 (79.6,94.3)

82.5 (72.3,92.7)

92.7 (87.6,97.8)∞

87.9 (79.2,96.6)∞

74.2 (62.6,85.9)&,≠

Calcium

74.6 (62.7,86.5)

80.2 (70.7,89.8)

70.5 (56.8,84.1)

88.5 (80.4,96.5)∞

76.8 (66.5,87.1)

67.4 (53,81.8)&

Iron

48.7 (33.6,63.9)

57.1 (43,71.2)

60.8 (49.2,72.3)

66 (45.8,86.2)

50.2 (37.4,63.1)

54.9 (40,69.8)

Zinc

26.2 (14.5,37.9)

26.8 (17.1,36.4)

24.4 (12.1,36.6)

36.7 (19.9,53.6)

23.2 (11.9,34.4)

22.7 (12.1,33.3)

Vitamin A

* Data are adjusted by sex, area, region, HWI and survey design using a quantil regression model
‡ § #
, , Statistically different between regions (p<0.05). ‡= Northern, §= Central, #= Southern
& ≠ ∞
, , Statistically different between tertiles of Household Wealth Index. (p<0.05). &= Low, ≠= Medium, ∞= High tertile of HWI
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By HWI tertile, no significant differences were
observed in the intake, adequacy and inadequate consumption of energy. The intake and adequacy of proteins
and fats (total and fatty acids), vitamin B12, vitamin D,
folate, vitamin C and heme iron, were lower, and the
adequacy of carbohydrates was higher, in the OA of the
lower tertile, compared to the middle and high tertiles.
As a result, the highest inadequacies in the intake of
energy, and of most macro- and micronutrients, were
observed in OA from the low tertile, compared to the
middle and high HWI tertiles; the exception was the
inadequate intake of saturated fat, sugar and cholesterol,
where the proportion of OA with intakes exceeding the
recommendation was higher in OA from the middle and
high tertiles, compared to the low HWI tertile (table III).

Ensanut 2006
The median energy intake for OA in 2006 was 1 473
kcals, with an adequacy of 86%, where 66% of OA were
below the energy requirement. By sex, women had
lower intakes of energy, macro- and micronutrients, and
higher adequacies of most nutrients, compared to men,
except for folate, vitamin D, B12 and calcium, where the
adequacy was higher in men than in women. A great
proportion of OA (>80%) had inadequate intakes of
polyunsaturated fats, vitamin A, vitamin B12, vitamin

D, folate and sugars; and 50% of OA had an inadequate
intake of saturated fatty acids. With regard to sex differences, a higher proportion of women with an inadequate
intake of vitamin B12, folate and sugar was observed,
compared to men (table IV).
The energy intake and adequacy among the inhabitants of the rural and urban areas were not different. The
intake and adequacy of unsaturated fats, vitamin D and
non-heme iron was higher; and the intake and adequacy
of sugar, vitamin A, B12 and heme iron was lower in OA
from the rural area, compared to those from the urban
area (table IV).
No differences were observed by geographical
region in the median intake of energy. A higher energy
adequacy was observed, however, in OA from the
southern region, compared to those from the central
and northern regions. OA from the northern region had
a higher intake of saturated fat, intake and adequacy of
total and unsaturated fats, cholesterol, vitamin B12, total
iron and a lower intake and adequacy of carbohydrates
and vitamin C, compared to the inhabitants of the central and southern regions. When comparing OA from
the southern region, a higher intake and adequacy of
vitamin A, vitamin C, and carbohydrates were observed
compared to the northern and central regions (table V).
By socioeconomic status, a tendency was observed
of a lower intake and adequacy of nutrients in the low

Table IV

Adjusted* nutrient intake, adequacy and percent of inadequacy intake (<100%)
at the national level, by sex and by area. Mexico, Ensanut 2006
National
Overall (n=3 459)
N=10 172.8
Median (p25, p75)
Intake
Energy (kcal)
Fiber (g/d)
Protein (g/d)
Total fat (g/d)
Saturated fat (g/d)
Monounsaturated fat (g/d)
Polyunsaturated fat (g/d)
Trans fat (g/d)
Cholesterol (mg/d)
Carbohydrates (g/d)
Total sugar (g/d)
Vitamin A (µg RAE/d)
Vitamin B12 (µg/d)

Sex
Male (n=1 429)
N=4 136.3
Median (p25, p75)

Area
Female (n=2 030)
N=6 036.4
Median (p25, p75)

Urban (n=1 976)
N=7 943.6
Median (p25, p75)

Rural (n=1 483)
N=2 229.2
Median (p25, p75)

1 473 (1 091.8,1 891) 1 651.2 (1 263,2 052) 1 350.9 (974.2,1 782)‡ 1 477.7 (1 094.6,1 879) 1 456.3 (1 081.9,1 938)
19.9 (14.2,27.1)
23 (16.3,30.2)
17.9 (12.8,25)‡
19.2 (13.5,25.9)
22.8 (16.9,31.6)§
47.7 (34.6,62.8)
52.3 (38.8,67.6)
44.5 (31.7,59.5)‡
48 (34.5,63.3)
46.5 (35.1,61.2)
45.1 (31.8,62.9)
52.1 (36.7,67.9)
40.3 (28.4,59.6)‡
45.7 (31.7,62.9)
42.8 (31.8,62.9)
16.5 (10.9,23.5)
18.4 (12.3,25.2)
15.2 (9.9,22.3)‡
16.7 (11.2,23.9)
15.9 (9.7,21.9)
15.2 (10.4,21.3)
17.2 (11.9,22.9)
13.8 (9.3,20.2)‡
15.5 (10.4,21.4)
14 (10.1,20.8)§
11.2 (7.8,16.1)
13 (9.3,17.9)
10 (6.8,14.9)‡
11 (7.7,15.7)
12.1 (8.3,17.4)§
‡
0.3 (0.2,0.5)
0.3 (0.2,0.5)
0.3 (0.1,0.5)
0.3 (0.2,0.5)
0.3 (0.1,0.5)§
‡
141.6 (91.7,227.6)
166.6 (107.9,267.7)
124.4 (80.6,200.2)
144.7 (94.2,230.6)
130.4 (82.9,217.1)
221 (163.1,288.2)
241.9 (189,312.4)
206.6 (145.3,271.7)‡
220.4 (161.7,283.2)
222.9 (168.1,306.1)
76.5 (48,109.8)
81.2 (51.4,112.1)
73.2 (45.6,108.2)‡
78.2 (49.5,112.6)
70.5 (42.4,99.9)§
254.8 (147.1,426.9)
270.5 (160.8,446.4) 244.1 (137.8,413.6)
264.6 (154.5,444)
220 (120.8,366)§
1.4 (0.9,2.2)
1.5 (0.9,2.4)
1.3 (0.8,2.1)‡
1.4 (0.9,2.3)
1.2 (0.8,2)§
(continues…)

292

salud pública de méxico / vol. 59, no. 3, mayo-junio de 2017

Energy and nutrient consumption in Mexican older adults

Artículo original

(continuation)
Vitamin C (mg/d)
Vitamin D (µg/d)
Folate (µg/d)
Calcium (mg/d)
Total iron (mg/d)
Heme iron (mg/d)
Non heme iron (mg/d)
Zinc (mg/d)
Adequacy (%)
Energy
Fiber
Protein
Fat
Saturated fat
Monounsatured fat
Polyunsaturated fat
Trans fat (g)
Cholesterol
Carbohydrates
Sugar
Vitamin A
Vitamin B12
Vitamin C
Vitamin D
Folate
Calcium
Iron
Zinc
Percentage of inadequacy (<100%)
Energy
Fiber
Protein
Fat
Saturated fat (>100%)
Monounsatured fat
Polyunsaturated fat
Cholesterol (>100%)
Carbohydrates
Sugar (>100%)
Vitamin A
Vitamin B12
Vitamin C
Vitamin D
Folate
Calcium
Iron
Zinc

82.9 (37.5,165.8)
2.6 (1.4,4.5)
235.8 (165.6,329.4)
697.3 (495.9,1006)
8 (5.7,10.9)
0.2 (0.1,0.4)
8 (5.9,10.9)
5.7 (4.1,7.6)

87.8 (37.6,185.2)
2.9 (1.6,4.9)
266 (192.6,373.1)
747.6 (533.6,1025.3)
9 (6.4,12.2)
0.2 (0.1,0.5)
8.9 (6.7,12.2)
6.2 (4.6,8.1)

79.5 (37.3,152.5)
2.4 (1.3,4.3)‡
215.1 (147,299.4)‡
662.9 (470.1,992.8)‡
7.3 (5.2,10.1)‡
0.2 (0.1,0.4)
7.3 (5.3,10.1)‡
5.3 (3.8,7.2)‡

84 (38.6,170.9)
2.6 (1.5,4.5)
233.2 (163,317.7)
684.9 (486.2,985)
7.8 (5.5,10.6)
0.2 (0.1,0.4)
7.8 (5.7,10.7)
5.7 (4.1,7.5)

79 (33.3,147.7)
2.5 (1.2,4.4)
245.2 (174.8,371)
741.7 (530.6,1080.9)
8.5 (6.1,12)
0.2 (0.1,0.3)§
8.6 (6.3,11.9)§
5.7 (4.3,7.9)

86 (63.4,110.2)
81.5 (58.4,112)
81.8 (60,109.7)
79.1 (55.1,111)
108.5 (71.6,155.7)
73 (49.2,102.6)
59.1 (41.2,86.2)
16 (8.2,27.6)
47.2 (30.6,75.9)
104.2 (76.6,135.5)
182.8 (114.5,263.8)
39.2 (22.6,65.7)
55.2 (34.6,88.3)
103.6 (46.8,207.2)
26 (14.1,45.2)
59 (41.4,82.3)
69.7 (49.6,100.6)
81.5 (57.4,110.9)
99.6 (72.7,134.6)

81.8 (61.8,102.5)
76.7 (54.3,101.3)
81.5 (59.9,104.6)
77.3 (54.1,102.3)
102.1 (70.2,141.1)
70 (47.3,94.2)
58.8 (41.9,81.7)
14.4 (7.6,24.5)
55.5 (36,89.2)
98.2 (73.6,125.4)
165 (105.3,225.2)
41.6 (24.7,68.7)
59.5 (37.9,96.3)
109.8 (47,231.4)
29.1 (15.6,48.7)
66.5 (48.1,93.3)
74.8 (53.4,102.5)
81.5 (58.1,110.6)
88.7 (65.4,116.3)

88.9 (64.5,115.5)‡
84.7 (61.2,119.3)‡
82 (60,113.2)
80.3 (55.8,116.9)
112.9 (72.6,165.7)
75.1 (50.5,108.4)
59.2 (40.8,89.3)
17 (8.6,29.7)‡
41.5 (26.9,66.7)‡
108.2 (78.6,142.5)‡
195 (120.8,290.3)‡
37.5 (21.2,63.6)
52.2 (32.3,82.7)‡
99.4 (46.7,190.6)
24 (13,42.9)‡
53.8 (36.8,74.8)‡
66.3 (47,99.3)‡
81.4 (57,111.1)
107.1 (77.7,147.1)‡

86.4 (63.4,108.8)
78.1 (55.3,107.2)
82.3 (59.8,109.7)
79.7 (55.2,111.4)
110.3 (74.3,157.9)
74 (49.6,103.1)
57.9 (40.5,84.5)
16.5 (8.9,28.8)
48.2 (31.4,76.9)
104 (75.4,132.8)
187.1 (117.4,270.2)
40.7 (23.8,68.3)
56.8 (35.8,91.1)
105 (48.3,213.6)
26.2 (14.7,45.5)
58.3 (40.7,79.4)
68.5 (48.6,98.5)
79.9 (56.1,107.9)
99.4 (72,133)

84.9 (63.2,115.2)
93.6 (69.3,129.3)§
80 (60.7,109.6)
77 (54.7,109.5)
102.1 (62.1,147.9)
69.5 (47.8,101.1)
63.1 (43.8,92.3)§
14 (5.9,23.2)§
43.5 (27.6,72.4)
104.7 (80.7,145.5)
167.4 (104.3,241.8)§
33.8 (18.6,56.3)§
49.3 (30.2,78.3)§
98.7 (41.7,184.6)
25.4 (11.9,44.5)
61.3 (43.7,92.8)
74.2 (53.1,108.1)
87.1 (62,121.4)§
100.3 (75.2,140.2)

%(95%CI)
66.3 (63.5,69.1)
67.3 (64.6,70.1)
67.3 (64.5,70.1)
68.2 (65.5,70.9)
54.3 (51.2,57.4)
73.2 (70.5,75.8)
84.3 (82.1,86.6)
12.2 (10.1,14.3)
47.5 (44.3,50.7)
80.4 (78.2,82.6)
91.5 (89.8,93.1)
81.3 (79,83.7)
51.9 (48.7,55)
96.3 (95.3,97.2)
85.7 (83.5,87.8)
74.7 (72.2,77.1)
67.9 (65.3,70.6)
51.6 (48.5,54.6)

% (95%CI)
73 (69.4,76.6)
73 (69.2,76.8)
69.2 (65.2,73.2)
72.6 (68.7,76.4)
50.9 (45.8,56)
78.3 (74.7,82)
85.5 (82.5,88.4)
19.7 (16.3,23.2)
53.7 (49.4,58.1)
76.6 (73.1,80.1)
91.6 (89.2,94.1)
77.3 (73.4,81.1)
49.9 (45.3,54.4)
96 (94.5,97.5)
79.6 (76.2,82.9)
72.7 (68.8,76.6)
68.2 (64.3,72.1)
60.9 (56.2,65.6)

% (95%CI)
61.2 (57.2,65.3)‡
63.1 (59.2,67)‡
66 (62.1,69.9)
65 (61.2,68.8)‡
56.6 (52.8,60.5)
69.2 (65.4,73)‡
83.5 (80.3,86.7)
8.6 (6.4,10.9)‡
43.3 (38.9,47.6)‡
82.7 (80.1,85.3)‡
91.4 (88.9,93.8)
83.8 (80.9,86.7)‡
53.2 (48.9,57.5)
96.5 (95.3,97.6)
88.9 (86.5,91.4)‡
76 (72.7,79.3)
67.8 (64,71.6)
45.1 (41,49.1)‡

% (95%CI)
66.5 (63.2,69.7)
69.8 (66.7,72.9)
67 (63.6,70.3)
67.8 (64.6,71)
54.7 (51.1,58.3)
72.6 (69.5,75.7)
85.6 (83.1,88.1)
12.6 (10.1,15)
48.1 (44.3,51.8)
80.8 (78.3,83.4)
90.5 (88.2,92.8)
80.4 (77.5,83.3)
50.9 (47.1,54.6)
96.1 (94.9,97.3)
87.2 (85,89.5)
75.6 (72.7,78.6)
69.4 (66.3,72.5)
51.7 (48,55.4)

% (95%CI)
65.6 (59.3,71.9)
57.6 (51.7,63.6)§
68.5 (62.4,74.6)
69.5 (63.2,75.7)
52.9 (46.9,58.8)
75.1 (68.9,81.2)
79 (73.5,84.5)§
11.1 (7.8,14.5)
45.5 (38.4,52.5)
78.8 (74.4,83.2)
94.3 (92.2,96.3)§
84.5 (80.4,88.6)
55.4 (48.9,61.8)
96.7 (95.4,98)
78.9 (74,83.9)§
71 (65.2,76.8)
62.5 (56.9,68.2)§
51.1 (45.4,56.8)

* Data are adjusted by sex, area, region, HWI and survey design using a quantil regression model
‡
Statistically different by sex (p<0.05)
§
Statistically different by area (p<0.05)
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Table V

Adjusted* nutrient intake, adequacy and percent of inadequacy intake (<100%) at the national
level, by geographical region and by tertile of household wealth index. Mexico, Ensanut 2006
Northern (n=699)
N=2 068.3
Median (p25, p75)

Region
Central (n=1 479)
N=5 131.8
Median (p25, p75)

Southern (n=1 281)
N=2 972.6
Median (p25, p75)

Low (n=1 827)
N=3 303.8
Median (p25, p75)

Household Wealth Index
Medium (n=992)
N=3 395.9
Median (p25, p75)

High (n=640)
N=3 472.9
Median (p25, p75)

Intake
Energy (kcal)

1 454.1 (1 006.8,1 858) 1 463.1 (1 079.9,1 882) 1 503.4 (1 001,1 930.4) 1 369.7 (1 025,1 810.8)∞ 1 470.7 (1 040,1 894) 1 573.6 (1 205,1 966.5)&

Fiber (g/d)

20.3 (13.8,27.4)

19.5 (14.1,26.9)

20.5 (14.7,27.5)

21 (14.4,29.1)∞

19.8 (13.7,27)

19.1 (14.6,25.4)&

Protein (g/d)

49.3 (36.3,61.7)

46.5 (33.5,62.5)

48.5 (35.4,64)

43 (31,57.8)∞

46.2 (33.4,62.2)∞

53.6 (39.3,68.1)&,≠

Total fat (g/d)

50 (35.1,66.3)§,#

43.1 (31,62)‡

45 (30.7,62.3)‡

38.9 (27.9,56.3)∞

44.9 (30.4,62.9)∞

51.1 (36.7,69.3)&,≠

Saturated fat (g/d)

18.2 (11.6,24.5)§,#

16.1 (10.8,23.1)‡

16 (10.6,27.4)‡

13 (8.5,19.9)≠,∞

16.1 (10.4,23.5)&,∞

20.2 (13.7,26.9)&,≠

Monounsaturated fat (g/d)

16.8 (11.5,22.2)§,#

14.6 (10.1,20.9)‡

15 (10.1,21.4)‡

13.2 (9,18.6)≠,∞

14.9 (9.7,21.3)&,∞

17.3 (12.4,23.8)&,≠

Polyunsaturated fat (g/d)

11.8 (8.2,17.1)

11 (7.9,15.7)

11.3 (7.5,16.1)

10.9 (7.8,16.1)

11.4 (7.6,16.4)

11.4 (8.1,15.7)

0.3 (0.1,0.4)

0.3 (0.2,0.5)

0.3 (0.2,0.5)

0.2 (0.1,0.4)≠,∞

0.3 (0.2,0.5)&,∞

0.4 (0.2,0.7)&,≠

Cholesterol (mg/d)

179.1 (108.9,272.3)§,#

126.1 (83.3,208)‡,#

142.3 (94.3,230.4)‡,§

116.9 (68.4,197.7)≠,∞

139 (85.4,231.6)&,∞

167.4 (120.1,252.2)&,≠

Carbohydrates (g/d)

207.9 (153.9,270.9)#

220.1 (164.2,287)

231.5 (167.6,302.3)‡

216.4 (160.7,276.3)

221.6 (154.2,290.4)

224.7 (174.1,297.5)

Total sugar (g/d)

72.4 (45.1,105.6)

78.5 (49.3,109.8)

75.8 (47.6,112.6)

64.7 (38.7,101.3)≠,∞

77.1 (49.4,108.1)&

87.1 (55.4,119.5)&

Vitamin A (µg RAE/d)

242.4 (148,411.6)#

245.1 (140.8,432.4)

280.2 (157.5,428.1)‡

188 (98.9,367.5)≠,∞

251.2 (146,403.7)&,∞

321.9 (193.3,506.1)&,≠

Trans fat (g/d)

Vitamin B12 (µg/d)

1.6 (1,2.5)§,#

1.3 (0.8,2.1)‡

1.4 (0.9,2.2)‡

1.1 (0.6,1.7)≠,∞

1.3 (0.8,2.2)&,∞

1.7 (1.2,2.6)&,≠

Vitamin C (mg/d)

74.3 (34.2,143.9)§,#

85 (38.4,169)‡

85.2 (38.1,175.5)‡

54.1 (27.9,119.1)≠,∞

83.1 (38,171.8)&,∞

110.1 (46,204.3)&,≠

2.9 (1.6,4.6)

2.5 (1.4,4.5)

2.5 (1.3,4.5)

1.8 (0.9,3.7)≠,∞

2.6 (1.3,4.7)&,∞

3.4 (2,5.1)&,≠

Folate (µg/d)

252.8 (175.9,343.9)

231.8 (169.1,327.8)

231 (152.3,321.9)

235.3 (159.3,331.6)

235.2 (166.4,329)

236.9 (170.7,327.6)
766.8 (561.7,1080)&,≠

Vitamin D (µg/d)
Calcium (mg/d)

676.2 (487.5,900)

695.2 (507.1,1045)

715.8 (482.4,1012.5)

619.5 (445.2,899.9)≠,∞

702 (478.1,1033)&,∞

Total iron (mg/d)

8.7 (6.4,11.9)§,#

7.7 (5.4,10.5)‡

8 (5.7,11)‡

7.8 (5.5,10.9)

7.8 (5.4,10.8)

8.4 (6,11.1)

Heme iron (mg/d)

0.2 (0.1,0.5)

0.2 (0.1,0.4)

0.2 (0.1,0.4)

0.1 (0.1,0.3)∞

0.2 (0.1,0.4)∞

0.3 (0.2,0.5)&,≠

Non heme iron (mg/d)

8.2 (5.8,11)§

7.6 (5.6,10.6)‡,#

8.4 (6.3,11.4)§

7.8 (5.6,10.8)

7.6 (5.7,10.7)∞

8.5 (6.3,11.3)≠

Zinc (mg/d)

5.7 (4.2,7.7)

5.6 (4,7.5)

5.8 (4.3,7.7)

5.3 (3.7,7)∞

5.6 (4.1,7.4)

6.1 (4.6,8.3)&

Energy

83.4 (62.1,109)

84.7 (62.5,108.8)

90.3 (65.8,113.5)

81.8 (61.4,107.4)

87.7 (60.7,110.6)

88.5 (82.7,94.4)

Fiber

82.5 (56.9,112.8)

79.8 (58.2,111.3)

83.7 (59.8,112.7)

85.8 (59.1,120.1)≠,∞

80.2 (56.8,112)&

78.6 (73.7,83.6)&
87.7 (82.5,92.8)&,≠

Adequacy (%)

Protein

83 (60.2,104.2)

79.9 (57.9,109.6)

84.3 (63.4,113.6)

77.3 (53.7,104.1)∞

80.3 (57.3,107.9)∞

Fat

88 (59.6,114.1)§

74.8 (53.9,109.9)‡

80.2 (54,110.5)

68.9 (49,100.6)≠,∞

79.5 (52.6,111.7)&,∞

88.3 (82.2,94.3)&,≠

Saturated fat

118.8 (76.8,163)

104.4 (70.6,153.2)

108.4 (69.7,154.9)

90 (57.4,133.7)≠,∞

105 (69.4,156)&,∞

129.5 (117.9,141.2)&,≠

Monounsatured fat

78.7 (54,106)§

70.4 (47.3,101.6)‡

73.6 (49.2,102)

64.5 (43.7,91.1)∞

70.6 (47.8,104.2)∞

83.5 (76.8,90.3)&,≠

Polyunsaturated fat

62.3 (43,88.1)

57.5 (41,84.3)

59.5 (40.4,88.2)

58.9 (41.6,86.6)

60.1 (39.4,88.1)

58.3 (53.9,62.6)

Trans fat

14.7 (7.5,23.1)

16.3 (8.4,28.6)

16.3 (8.4,28.8)

11 (5.8,21.8)≠,∞

16.5 (8,25.5)&,∞

20.2 (16.6,23.8)&,≠
55.8 (50.4,61.2)&,≠

Cholesterol

59.7 (36.3,90.8)§,#

42 (27.8,69.3)‡,#

47.4 (31.4,76.8)‡,§

39 (22.8,65.9)≠,∞

46.4 (28.5,77.2)&,∞

Carbohydrates

96.7 (70.7,126.9)#

103.6 (77.2,132.8)

110.3 (79.5,146.3)‡

105.8 (76.6,133.4)

105.3 (72.6,136)

101.5 (94.4,108.5)

164.7 (107.6,239.3)§

187.3 (117.9,264.3)‡

187.6 (113.4,280.1)

156.5 (93.6,245.8)≠,∞

191 (117.4,265.5)&

199.8 (179.8,219.9)&

Vitamin A

37.3 (22.8,63.3)§

37.7 (21.7,66.5)‡

43.1 (24.2,65.9)

28.9 (15.2,56.5)≠,∞

38.6 (22.6,62.1)&,∞

49.5 (41.4,57.7)&,≠

Vitamin B12

65.5 (38,98.3)§,#

51.2 (33.3,83.2)‡

54.8 (34.4,90)‡

43.5 (23.9,70)≠,∞

52.9 (30.6,89.9)&,∞

68.5 (61.9,75.1)&,≠

Vitamin C

92.9 (42.8,179.9)§,#

106.3 (48,211.2)‡

106.5 (47.6,219.3)‡

67.6 (34.9,148.8)≠,∞

103.9 (47.5,214)&,∞

137.6 (109.9,165.4)&,≠

Vitamin D

33.7 (29.6,37.9)&,≠

Sugar

29.1 (16.3,46.3)

25.5 (13.6,44.7)

24.9 (13.3,45.5)

18.4 (9.2,37.3)≠,∞

25.6 (13.1,47.4)&,∞

Folate

63.2 (44,86)

58 (42.3,82)

57.7 (38.1,80.5)

58.8 (39.8,82.9)

58.8 (41.6,82.2)

59.2 (54.9,63.5)

Calcium

67.6 (44.8,90)

69.5 (50.7,104.5)

71.6 (48.2,101.3)

62 (44.5,90)≠,∞

70.2 (47.8,103.4)&,∞

76.7 (70.2,83.1)&,≠

Iron

88.4 (64.6,120.3)§,#

78.9 (54.5,106.8)‡

81.2 (57.5,111.2)‡

78.9 (56.6,110.3)

79.9 (55,109.8)

85.5 (78.1,92.9)

Zinc

101.8 (74.1,135)

97.7 (70.3,132.9)

101.5 (75.9,137.4)

93.3 (65.9,124)∞

98.4 (70.7,132.3)

106.9 (98.3,115.5)&

(continues…)
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(continuation)
Percentage of inadequacy (<100%)

% (95%CI)

% (95%CI)

% (95%CI)

% (95%CI)

% (95%CI)

% (95%CI)

Energy

67.4 (62,72.9)

66.8 (61.2,72.3)

64.6 (59,70.2)

69.3 (63.5,75.1)

65 (58,72)

88.5 (67.9,112.5)

Fiber

66.5 (60.7,72.4)

68.3 (63,73.5)

66.2 (60.4,72)

60.5 (54.2,66.8)≠,∞

68.5 (62.4,74.6)&

78.6 (59.2,104.3)&

Protein

70 (64.4,75.5)

67.4 (61.7,73.1)

65.3 (59.9,70.7)

72.6 (67.1,78.1)

∞

68.5 (61.8,75.2)

87.7 (68.4,116.7)&,≠

Fat

64.2 (58.4,70)

70 (64.9,75.1)

67.7 (61.5,73.8)

74.5 (69.2,79.7)

∞

67.5 (60.8,74.2)

88.3 (63.3,120.1)&,≠

Saturated fat (>100%)

58.9 (52.4,65.3)

52.7 (46.6,58.7)

53.9 (47.6,60.1)

40.4 (33.9,46.9)

Monounsatured fat

71.2 (65.4,76.9)

74.6 (69.6,79.7)

71.9 (66.2,77.6)

79 (73.8,84.1)

Polyunsaturated fat

81.6 (77,86.2)

84.6 (80.2,89.1)

85.6 (81.7,89.5)

83.4 (79,87.9)

83 (77.8,88.2)

58.3 (42.6,84)

Cholesterol (>100%)

19.9 (14.8,25.1)§,#

10.5 (6.9,14.2)‡

11.2 (7.4,14.9)‡

12.1 (8.4,15.7)

10.5 (6.8,14.3)

20.2 (10.7,35.1)&,≠

Carbohydrates

53 (47.1,59)#

48.8 (42.5,55.2)

41.4 (34.9,47.9)‡

48 (41.4,54.7)

45.3 (38.2,52.5)

55.8 (40,84.1)&,≠

≠,∞

∞

52.6 (45.5,59.7)

&,∞

72.8 (66.5,79)

&,∞

129.5 (87.3,176.3)&,≠
83.5 (56.3,112)&,≠

Sugar (>100%)

79.6 (74.4,84.9)

80.6 (76.5,84.7)

80.6 (76.5,84.7)

70.9 (65.8,76.1)

Vitamin A

92.9 (89.7,96.1)

91 (87.5,94.5)

91.2 (87.3,95)

94.4 (91.7,97.1)∞

91.3 (87.2,95.4)

199.8 (131.5,279.3)&

Vitamin B12

77.7 (72.4,82.9)

83 (78.6,87.4)

80.8 (75.4,86.2)

89.3 (86,92.5)≠,∞

80.1 (74.8,85.5)&,∞

49.5 (29.7,77.9)&,≠

Vitamin C

55.2 (48.7,61.7)

50.5 (44.4,56.7)

51.8 (44.9,58.8)

66.2 (60.3,72.1)

&,∞

68.5 (48.5,104)&,≠

Vitamin D

94.9 (92.1,97.7)

97.4 (96.1,98.8)

#

94.3 (91.3,97.2)

§

96 (93.8,98.2)

Folate

84.3 (79.7,88.8)

86.6 (82.9,90.4)

85 (80.7,89.2)

85.7 (82,89.3)

§

‡

72.6 (67.5,77.6)

≠,∞

≠,∞

80.4 (75.8,85.1)

49.1 (42.2,55.9)

101.5 (80.4,137.6)

97 (95.3,98.6)

137.6 (57.5,255.3)&,≠

83 (77.9,88.1)

33.7 (19.7,50.7)&,≠

Calcium

79.6 (75,84.2)

74.6 (69,80.1)

80.2 (75.4,85.1)

73.3 (67.5,79.2)

59.2 (42.7,81.9)

Iron

62.2 (56.6,67.9)§

71.2 (66.2,76.2)‡

65.9 (60.4,71.4)

67.8 (62.1,73.5)

68.9 (63.2,74.6)

76.7 (56.2,108.8)&,≠

Zinc

50.1 (44,56.3)

53.1 (47,59.2)

50 (44.1,55.9)

57.3 (50.6,63.9)∞

53.8 (47,60.6)∞

85.5 (60.7,112.4)

∞

* Data are adjusted by sex, area, region, HWI and survey design using a quantil regression model
‡ § #
, , Statistically different between regions (p<0.05). ‡= Northern , §=Central, #= Southern
& ≠ ∞
, , Statistically different between tertiles of Household Wealth Index. (p<0.05). &= Low, ≠= Medium, ∞= High tertile of HWI

HWI tertile, compared to the high tertile. The intake of
protein, total fats, saturated, unsaturated fats, cholesterol, trans fats, vitamin A, B12, C, D, calcium, heme
iron and zinc was greater in OA from the high tertile
compared to the middle and low HWI tertiles, except
for the intake and adequacy of fiber and carbohydrates.
When comparing the middle vs the low HWI
tertiles, differences were observed in a greater intake
and adequacy of total fats; saturated, unsaturated and
trans fats; cholesterol; carbohydrates; sugars; vitamins
A, B12, C, D; calcium, and heme iron in OA from tertile
2 vs tertile 1. These tendencies were also reflected in the
prevalence of OA who did not meet their requirements
of energy, macro- and micronutrients; this prevalence
was higher in OA from tertile 1 compared to those in
tertile 3 (table V).
When comparing the median of energy intake between the two surveys, adjusting by sex, age, and BMI,
no significant changes were observed in a greater intake
and adequacy of energy, between the 2012 and the 2006
Ensanut surveys (p=0.68, data not shown).

Discussion
The results of this study document, for the first time, the
intake and adequacy of energy and nutrients in Mexican
salud pública de méxico / vol. 59, no. 3, mayo-junio de 2017

OA showing high risks of dietary deficiencies of several
micronutrients which are important for maintaining
good health and a healthy aging process. During the
period between 2006 and 2012, the energy and nutrient
intakes have not been modified in a significant way, indicating that the quality of the diet of OA in Mexico has
remained unchanged. The estimates of nutrient intake
in OA allow us to monitor changes in their nutritional
status, and to identify the subgroups of population with
higher dietary inadequacies and health risk.
The median energy intake reported in this study is
higher than that found for Chilean OA (>65 y), which is
1 300 kcals,20 and very similar to what was observed in
the OA population aged >60 in the US NHANES 19992000 (1 658 kcals).21 In Latin America, documentation of
the dietary intake of OA that could allow us to compare
our data has been scarce. Our data shows that 67% of
OA do not meet their daily energy recommendations.
This results could due to the dietary assessment method
used, since the 7d SFFQ does not capture the “usual or
habitual” diet of the OA (that explains the maintaining of
their body mass) which, considering the underreporting
of energy.12 These data regarding the energy intake contraste with the high prevalence of overweight, obesity
and abdominal obesity. In addition, 66.5% of OA did not
meet their estimated protein requirement (1g/kg/d),
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although it was not possible to differentiate between
the sources of protein (animal vs. vegetable). A higher
protein intake (1.2 to 1.5 g/kg/day) is recommended
to prevent muscle loss.22 Changes in body composition
due to the aging process predispose the OA to a higher
risk of sarcopenia and loss of functionality.23 Adequate
intake of protein could prevent this accelerated replacement.24,25
In agreement with what was reported for Chilean
OA,20 the higher prevalences of inadequate intakes were
observed in the those of essential nutrients, possibly
showing that OA have a small variety of foods, scarce
fresh vegetables and food sources of animal products,
whose diets are mostly based on simple carbohydrates.
The low intake of vitamin B12 and folates observed
in this study may predispose the OA to a higher risk of
nutritional deficiencies, since both nutrients are critical
in the prevention of cognitive impairment, anemia and
neuromuscular disorders.26 Likewise, it is important to
point out that in this population, there is a double burden of malnutrition, either by dietary deficiencies, or
obesity problems. Abdominal obesity was observed in
over 80% of the OA in both surveys, which, along with
excessive intakes of sugar (20.9% of the total energy) and
saturated fat (11.6% of the total energy, data not shown)
predisposes them to a higher risk of NCDs.27
Few differences were observed in the consumption
of energy and of some nutrients between the inhabitants
of urban vs. rural areas in both surveys; in contrast to
what was observed in younger Mexican adults,28 this
lack of differences may be determined by factors that are
common to the aging process, and which determine their
total energy intake, but not the source of that energy.6
For 2012, the only observed difference was the intake of
vitamin A, which was higher in the urban area vs. the
rural one; but for 2006, the observed differences were for
some essential nutrients and others with a higher risk
(sugar) being consumed less in the rural compared to
the urban area. This helps to explain why even though
OA in both areas consume the same amount of energy,
the source of this energy is different, with OA from the
urban area consuming denser nutrients/kcal compared
to the ones in the rural area. At this respect, it is necessary to document the food consumption pattern in
order to describe the main foods sources of energy and
micronutrients of this population.
A very low vitamin D intake and adequacy was
also observed in both surveys. Practically all of the OA
population does not meet the vitamin D recommendation, as stated by the WHO.14 This result is of concern, if
we consider that a high inadequacy was also observed
in calcium intake and that the lack of both of these
nutrients predisposes this population to a greater risk
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of osteoporosis, frailty,29 falls,30 fractures,31,32 functional
dependency33 and loss of muscle function.34 In a random sample of 158 Mexican OA of the 2006 Ensanut,
33% had suboptimal concentrations of vitamin D.35
This problem has been recently documented in Latin
America.36 In Mexico, fortifying/adding vitamin D to
milk is compulsory, at 200 IU/L.37 With this level of
fortification, a very large milk intake would be required
in order to satisfy the recommendations, which is not
feasible in the case of OA. Thus, intervention strategies are needed to improve and ensure a greater intake
of this vitamin to favor an adequate functioning and
quality of life in the OA.
Socioeconomic status (SES) is one of the main
social determinants that have an influence on dietary
intake. The OA of the lowest HWI tertile had the lowest intakes and energy adequacies and the greatest
micronutrient inadequacies, compared to the other
two HWI tertiles, as was observed in OA from the
southern region. Since the design of this study limits
our ability to explain the temporary nature of the relationship between dietary intake and HWI, we suppose
that SES determines their dietary intake, from an early
advanced age, and the restricted dietary intake due to
conditions of poverty and food insecurity38 puts them
at a greater risk of adverse health events. Consequences
of malnutrition such as frailty, sarcopenia, osteoporosis and chronic morbidity will be experienced by the
older adult at an earlier age, only because of his/her
socioeconomic condition.39
It has been reported that the SFFQ instrument
underestimates energy intake. OA are more vulnerable
to memory bias and underreport energy.40,41 Although
this could be a limitation, in the 2012 survey 7% of OA
had a cognitive impairment, so that the 7d-SFFQ was
answered by a person in charge of feeding them, or by
their caretaker. For the 2006 Ensanut, we do not have
information regarding cognitive impairment, but we
estimate that the prevalence could have been the same
or less than in the 2012 Ensanut.42 Due to the greater
size of the population sample in 2006, and to the smaller
proportion of OA >80 years old, the underestimation
error in the intake of energy and nutrients in this population could be less. The proportion of underreports in
2006 was no different with respect to 2012.12 Also, nonparametric models were used for the adjusted intake
estimation, which were not influenced by the extremes
of the nutrient distribution.
This study describes the nutrient intake transversally, without the objective of statistically comparing the
intake changes for macro- and micronutrients between
the 2012 and the 2006 Ensanut surveys, mainly for methodological reasons: 1) The dietary methodology for the
salud pública de méxico / vol. 59, no. 3, mayo-junio de 2017
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2006 Ensanut11 varies with respect to 2012 Ensanut,12 2)
The range of references of adequacies varies between
both surveys, and 3) The SFFQ of 2012 considers 39 items
more compared to the 2006 SFFQ; although we point out
that both surveys used the same base for food nutritional
composition, any interpretation of these changes must
be done cautiously.
The SFFQ instrument used in this study differs from
traditional FFQs used in other epidemiologic surveys
in two main aspects:43,44 1) Its semiquantitative nature
allows a more accurate estimation of portion sizes and
intakes, and 2) A shorter recall period –7 days– prior to
the interview could minimize recall bias normally associated with the use of FFQs for longer recall periods. This
could favor its use for estimating actual intakes, instead
of usual intakes, assuming that the week-by-week variability could be lower than the day-to-day variation.
Additionally, the SFFQ used in this study has been previously validated in Mexican adults,45 showing usefulness
to estimate the dietary intake in that population.
Information from diet consumption and nutrient
distribution representative of Mexican OA is scarce, and
validated instruments of food recollection are necessary
to improve accuracy and precision in the estimation of
recent and habitual diet in this population.
In conclusion, diet in older Mexican adults has not
changed over the past six years, is low in various micronutrients that are important for maintaining an adequate
nutritional status and optimal health, as well as high in
sugar and saturated fat. Paying attention to diet in this
age group by means of social programs and targeted
interventions is necessary to promote a healthy aging.
Declaration of conflict of interests. The authors declare that they have no
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