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The aim of the present study was to describe dietary patterns in a representative sample from Puna and Quebrada of Humahuaca, Jujuy, Argentina.
A cross-sectional nutritional survey was carried out in a representative sample (n 1236) of individuals from these regions. For the present study,
only children aged 2-9 years (n 360), adolescents aged 10—18 years (n 223) and adults aged 18 years or over (n 465) were considered. Breast-fed
children, pregnant women and lactating women were excluded. Dietary data collection methods comprised one 24 h recall and a semi-quantitative
FFQ. We used principal component (PC) analyses to identify prevailing dietary patterns. Multiple linear regression analyses were performed to
assess the determinants of the identified dietary patterns. Two dominant PC were identified: PC1 reflected a “Western-like’ diet with an emphasis
on not-autochthon foods. This pattern tended to be present in urban areas of the Quebrada region and was associated with a younger age, a higher
level of development, and a worse diet quality. PC2 reflected an ‘Andean-like’ diet including a variety of autochthon crops. This was preferred by
individuals living in rural areas from Puna with a high level of development during the post-harvest season, and was associated with a greater diet
quality. These results suggest that the nutrition transition phenomenon is a reality in certain sectors of this population and might be one of the

leading causes of the observed double burden of malnutrition.

Nutrient intake: Dietary patterns: Andean population: Argentina

Since ancient times food availability and dietary patterns of
populations living in the Andes have been determined by
the environmental and seasonal conditions of this region.
However, there is evidence that ancient pre-Columbian
Andean populations developed advanced production and sub-
sistence systems in order to cope with the adverse environ-
mental conditions: agriculture and livestock systems were
based on an appropriate use of the environment, the continu-
ous improvement of food plants and domesticated animals
and the interchange of products from various ecological
areas. All these involved the optimisation of their diets and
possibly led to the adequate physical and psychological devel-
opment of ancient Andean populations' 3. However, this
ancestral knowledge to deal with adverse environmental and
seasonal conditions of the region seems to be disappearing.
The marginalisation of typical Andean staple foods because
of the low social prestige and the deterioration of natural
resources (mainly soil and water) are leading to a very nutri-
tionally poor Andean diet®®. Moreover, due to historical, cul-
tural and political reasons the quality of life of these
populations is well below its true potential. Widespread
poverty, a very slow rate of development, an increasing

high population growth rate, unequal distribution of wealth
and natural resources degradation leads to food insecurity
and malnutrition”**°,

Globalisation and urbanisation may also affect food supply
and influence dietary patterns and lifestyle behaviours, as in
many other Latin-American countries. A considerable body of
literature has reported that traditional population groups
throughout the world are replacing their traditional food patterns
rich in complex carbohydrates, micronutrients, fibre and phyto-
chemicals with diets high in refined sugars, animal products and
highly processed foods. This nutrition transition phenomenon
produces the dual problem of widespread under-nutrition per-
sisting in the same population in which more Western-type
diets are leading to obesity and chronic diseases''~'>.

The aim of the present study was to describe current dietary
patterns of the Andean population of Puna and Quebrada of
Humahuaca, Jujuy, Argentina. We have used the a posteriori
approach (principal component (PC) analyses) in order to
reduce the dimensionality of the data, to identify groups
with different dietary habits, and to evaluate the dependence
of these food patterns on socio-demographic and other dietary
conditions.

Abbreviations: HSS, household status score; PC, principal component.

* Corresponding author: Dr Josep A. Tur, fax +34 971 173184, email pep.tur@uib.es
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Material and methods
Population and sample

The present study is a population-based cross-sectional nutri-
tional survey carried out in the Andean regions of Puna and
Quebrada of Humahuaca, in the province of Jujuy, North-
Western Argentina at the intersection with Chile and Bolivia.
The inhabitants of these regions are descendants of indigenous
ethnic groups. With the exception of a humid subtropical area
at about 1500 m above sea level in the valley of the Quebrada
of Humahuaca, the rest of the region is an arid high plain
located at about 3500 m above sea level. The vegetation is
sparse and the climate is dry and harsh with high daily thermal
oscillations. In the humid region of the Quebrada of Huma-
huaca, agriculture is an important economical activity together
with livestock, tourism and few extractive industries. In the
Puna region, livestock of sheep, goats and llamas is the
main economic activity, whereas agriculture is limited to
family subsistence cropsM.

The target population consisted of all inhabitants living in
the Puna and Quebrada regions (82 922 individuals according
to the last national census, 2000) (National Institute of Stat-
istics and Censuses, 2006; http://www.indec.gov.at/). The
theoretical sample size was set at 500 families comprising
1500 individuals (a rough number of three individuals were
planned to be interviewed in each family) in order to provide
a specific relative precision of 5 % (type I error = 0-05; type 11
error = 0-10), a design effect of 2 to account for the cluster-
sampling procedure, and taking into account an anticipated
70 % participation rate. The selection of the sample was
done by stratified random cluster-sampling procedures. The
final sample size was 1236 individuals aged 0-86 years
(359 families; participation rate of 72 %).

For the present study only children (aged 2-9 years) that
were not breastfed, adolescents (aged 10-18 years) and
adults (aged >18 years), excluding pregnant and lactating
women, were considered (sub-sample size 1048).

Questionnaires

A questionnaire divided into two parts was designed for the
present study. The first questionnaire was intended to gather
general information of the whole family and included ques-
tions related to the household status, socio-economic level
of the family, educational level of the head of the household,
food supply and security and access to healthcare systems.
This first questionnaire was answered by an adult member
of each household. The second part was specific for each
member of the household participating in the study. This
included questions related to individual educational level,
health status, dietary habits, physical activity pattern, a nutri-
tional survey and an anthropometric assessment. These ques-
tionnaires were tested for reliability and suitability in two
populations of Puna and Quebrada (ninety-five individuals)
before the beginning of the study.

Dietary questionnaire

Dietary data collection methods comprised a 24 h recall and a
semi-quantitative FFQ. The fieldwork was carried out from
May to December 2005 in two waves: the first one was

from early May to mid July (post-harvest season) and the
second wave was from mid October to late November (pre-
harvest season). The questionnaires were administered homo-
geneously from Monday to Sunday. Family members present
in the house at the moment of the interview answered the diet-
ary questionnaire.

In order to estimate usual portion and serving sizes, repre-
sentative samples of local foods were weighed and volume
of household bowls and cups normally used in the community
were measured at the beginning of the study. In order to accu-
rately perform the 24 h recall, we asked the individual respon-
sible for cooking (in the house or in school canteens) about the
ingredients, amounts and cooking technique of meals con-
sumed the previous day. Normally the cook knew the
number of ladles, dishes or glasses that would result from
the recipe and each individual reported how many of house-
hold servings were consumed. We calculated the total
volume in the pot and the proportion served to each individual.
Homogeneity of contents was assumed unless otherwise indi-
cated. When individuals had meals outside the house, we
asked about type and amount of food consumed.

Dietary pattern was assessed by means of a semi-quantitat-
ive FFQ. This included forty-six foods grouped in thirteen
food groups. The serving size of each food item was deter-
mined according to the observed amount consumed usually
in this population as described above.

To convert food consumption into nutrient (energy and
macronutrient) intakes, Argentinean and Latin-American
food composition tables were used'. For foods not included
in these tables (i.e. chewing-gums, cola, instant juices, break-
fast cereals, concentrated soup and canned tuna), Spanish food
composition tables were used'®!”.

Anthropometric measurements

Height and weight measurements were taken of children, adoles-
cents and adults according to Frisancho’s recommendations'®.

Height was determined using a mobile anthropometer (Kawe
44 444; Kirchner & Wilhelm GmbH, Asperg, Germany) to the
nearest mm, with the subject’s head in the Frankfurt plane.
Body weight was determined to the nearest 100 g using a digital
scale (Tefal charm, sc 2504; Rumilly, France). The subjects
were weighed after taking off shoes and heavy clothes (the
rest of the weight of clothes was accounted for by subtracting
200g in children and 400g in adults from the measured
weight).

In children and adolescents, their weight status (according
to their BMI (kg/mz)) and their height status (height-for-age)
were compared with WHO/National Center for Health Stat-
istics/Centers for Disease Control reference standards by
means of centiles (BMI) and Z-scores (height-for-age)lg.
Nutritional status of adults was determined using the WHO
classification according to their BMI (underweight was
defined as BMI < 18-5kg/m?, normal weight as BMI 18-5—
24.9kg/m?, overweight as BMI 25-29-9kg/m? and obesity
as BMI > 30kg/m?*)*°.

Socio-economic status

The socio-economic condition of the family was assessed
according to their household status. The household status
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was derived according to seven variables about the sanitation
and hygienic conditions of the household: type of floor (soil,
others); number of rooms (1, 2-3, > 3); electricity (no, solar
energy, yes); toilets (no, latrine, yes); waste pipe (no, septic
chamber, yes); separated kitchen (no, yes); drinkable water
(no, yes). A household status score (HSS) was constructed
in order to facilitate the analysis. Each category of these
seven variables received a score to construct the composite
HSS (0, 0-5 and 1 for variables with three categories; 0 and
1 for variables with two categories; total score range 0-7).
In order to facilitate the analyses, the continuous variable
HSS was divided into three categories according to the distri-
bution of the HSS values in the sample (HSS < 4 was codified
as low HSS, a score between 4 and 5-5 as medium HSS, and
above 5 as high HSS).

Statistics

Analyses were performed with SPSS version 12-0 (SPSS Inc.,
Chicago, IL, USA). Descriptive analysis relied on cross-tabu-
lations, showing percentages within groups as well as group
medians, mean values and standard deviations.

PC analyses were applied to the total sample. The original
forty-six dietary variables (food item consumption derived
from the FFQ) were considered as residuals from linear
regressions of each of these on total energy intake over all
age groups and sexes to control for the role of energy intake
on the reported individual food intake®'. In this way, the cor-
relations between foods would be based on dietary choices
and/or food availability rather than reflecting between-individ-
ual variation in overall quantities of intake. Dietary patterns
were identified by means of PC extracted from PC analysiszz.
PC were extracted using the correlation matrix in order to
adjust for unequal variances of the original variables. To
identify the number of PC to be retained, we used the criterion
of eigenvalues exceeding 1. Food groups (residuals) with
absolute scoring coefficients >0-2 were considered to be
important contributors to a component (food pattern). A posi-
tive scoring coefficient indicates that the original dietary vari-
able is positively associated with the respective PC, whereas a
negative scoring coefficient implies an inverse association.
Dietary patterns were expressed as the scores of each PC
retained; these were calculated by summing the standardised
values of the food groups (residuals) weighted by their scoring
coefficients. Thus, each individual received a score for each
identified pattern. We labelled patterns on the basis of those
food groups, the consumption of which is reflected by high,
positive scores in the respective component.

Multiple regression models were fitted for each of the diet-
ary pattern scores on socio-demographic characteristics: age
(in 10-year increments, continuous); sex (males and females,
by category); region (Puna and Quebrada, by category); area
(urban including suburban and rural, by category); season
(post-harvest and pre-harvest, by category); HSS (in 1-point
increments, continuous).

Results

Table 1 shows the socio-demographic characteristics of the
sample. It was composed of 588 women and 460 males. The
mean age of the whole group was 23-0 (sp 18-7) years and

the median age was 17-0 years. Around half of the sample
was interviewed in the pre-harvest season and the other half
during the post-harvest season. The distribution of the
sample in the two regions (Puna and Quebrada of Humahuaca)
and within each area (urban, suburban and rural) was pro-
portional to the population density. The mean HSS was 4-7
(sp 1-5) and the median score was 5-0 (data not shown).

Table 2 shows the anthropometric characteristics of the
sample. Average BMI values of children and adolescents lay
slightly above percentile 50 of the reference standards; how-
ever, the distribution of Z-score values for their height-for-
age was slightly skewed to the left, indicating that on average
the height of children and adolescents was somewhat lower
than expected for children and adolescents of their age and
sex. The mean BMI of adults was slightly greater than the
acceptable maximum value (25 kg/mz).

Table 3 shows the energy, macronutrient, fibre and choles-
terol content of the diet by sex and age group. Overall, the
median percentage of energy provided by total carbohydrates,
fats and proteins was 64-6, 22-9 and 11-8 %, respectively. Most
proteins came from vegetable sources (57-3 % of proteins).
There was an important contribution of simple sugars to the
total energy intake (20-0 %). The median sample fibre intake
was about 13 g/d. The percentage of energy from saturated
fat was less than 10% and cholesterol consumption was
lower than 24 mg/1000kJ in all sex and age groups.

Table 4 shows median food group consumption in this com-
munity. Roughly, the daily food pattern consisted of three or
four servings of cereals (including bread), about one serving
of potatoes, two servings of fruit and vegetables, about one
serving of meat (50 g) and one or two servings of fat and/or

Table 1. Socio-demographic characteristics of the sample

Characteristic %
Sex

Male 439

Female 56-1
Age

Children (2—-9 years) 34.4

Adolescents (10—18 years) 21.2

Adults (> 18 years) 44.4
Region

Quebrada 475

Puna 52.5

Area

Urban 532

Suburban 180

Rural 28-9
Season

Post-harvest 47-0

Pre-harvest 53-0
HSS*

Low (< 4) 39-3

Medium (4-5-5) 291

High (> 55) 316

HSS, household status score.

*The household status was assessed according to seven variables
about the sanitation and hygienic conditions of the household (type
of floor; number of rooms; electricity; toilets; waste pipe; separated
kitchen; drinkable water). Each category of these seven variables
received a score to construct the composite HSS, with a score
range of 0—7. The continuous variable of the HSS was divided into
three categories according to the distribution of the HSS in the
sample.

ssa.d Ansseniun abpriquied Aq auljuo paysiignd L90L08L0St L LL000S/LLOL 0L/BIo 10p//:sdny


https://doi.org/10.1017/S0007114507801061

MS British Journal of Nutrition

Nutrient intake of the Andean population 393

Table 2. Anthropometric characteristics of the sample*
(Mean values and standard deviations)

Age group. .. 2-9 years 10—18 years >18 years
Male Female Male Female Male Female

Characteristic Mean SD Mean sD Mean SD Mean SD Mean ) Mean SD
Age (years) 51 2.2 5.2 2.2 124 21 129 2.3 39.0 155 40-8 15.7
Weight (kg) 1941 5.7 186 5.8 40-7 107 42.3 11-3 66-9 12.5 59-8 124
Height (cm) 107-2 15.2 107-4 16-0 1474 124 145.8 12.5 162-3 13-8 151-8 5-4
BMI (kg/m?) 16-1 1.9 16-3 21 18-6 31 20-0 6-1 25.2 4.0 26-3 6-0
BMI centile 57-7 29-8 56-9 28-8 491 28-3 54-4 28-3 - - - -
HA Z-score -0-4 1.3 -0-5 1.5 -0-8 11 -0-8 1.0 - - - -

HA, height-for-age.

*BMI centiles and HA Z-scores were calculated to compare the observed values to the reference standards'®.

oils. Eggs and legumes were consumed about twice per week
each and fish was never consumed by most of the population.
Herbal teas with sugar were consumed on a daily basis (two or
three servings of each per d). One serving of sugary drinks
was consumed nearly every day. Dairy products were con-
sumed daily by children in the sample (one serving per d).
Children consumed sweet or dairy desserts twice per week.

PC analyses identified fourteen dietary patterns on the basis
of the eigenvalue >1 criterion. These PC explained approxi-
mately 61 % of the total variance in daily food intake. How-
ever, due to the lack of any meaningful interpretability of
some of these components, only the first two PC were used
to adequately describe some of the prevailing dietary patterns
in this population. Table 5 shows the main constituents of each
of the two dominant dietary components, adjusted for total
energy intake. Large coefficients indicate strong associations
between the food groups and the corresponding pattern and
therefore reflect a high consumption. Negative scores imply
the opposite pattern of consumption. PC1 reflects a ‘not-auto-
chthon, Western-like’ diet with positive scoring coefficients
for foods such as beef, common bread, chicken and sugary
drinks and negative scoring coefficients for lamb, bollo and
tortilla, Creole potatoes, mote, llama and other indigenous
foods. PCI reflects an ‘autochthon, Andean-like’ diet with a
high consumption of vegetable products such as vegetables,
cereals, tubers, legumes and fruit together with some animal
products such as eggs or cheese. The consumption of herbal
teas and sugary products is also representative of this dietary
pattern.

Table 6 shows multiple regression-derived, mutually
adjusted partial regression coefficients and their corresponding
standard errors and P values of the two identified PC regressed
on socio-demographic variables. The ‘not-autochthon, West-
ern-like’ PC1 was positively associated with HSS and nega-
tively associated with age. It was also negatively associated
with the Puna region and rural areas. No significant associ-
ation was found between this pattern and seasonality. The
‘autochthon, Andean-like’ PC2 was positively associated
with HSS, the Puna region, rural areas and post-harvest
season.

Table 7 shows the Spearman correlation coefficients and
P values of each PC on several dietary variables. PC1 was
positively correlated with protein and animal protein, simple
sugar and cholesterol intake, whereas it was negatively

correlated with complex carbohydrates and fibre intake. On
the other hand, individuals scoring high on PC2 were likely
to show greater intakes of vegetable proteins, total carbo-
hydrates and fibre while the intake of animal proteins and
lipids tended to be low.

Discussion

The present study has described the dietary intake of a repre-
sentative sample of individuals from the Andean regions of
Puna and Quebrada of Humahuaca (Jujuy, Argentina). Fur-
thermore, we have explored energy-adjusted dietary patterns
and we have investigated their relationship to socio-demo-
graphic characteristics.

The distribution of the sample in terms of age group, sex,
area and region was proportional to the population density.
The socio-economic status of most of the population in the
region, according to the observed household status, was very
low. Other variables such the occupational level of the head
of the household (low in 70 % of the population) and the
reported income (less than US$1 per person per d in 80 %
of individuals) confirm these observations (data not shown).
However, in previous studies we have shown that, in the pre-
sent population, the status of the household is the variable that
better reflected the socio-economic condition of the family and
level of development, given the overall low levels of edu-
cation, occupation and income>’. For this reason we use a
composite measure of the household status, HSS, as an indi-
cator of socio-economic conditions and level of development.

Values of weight-for-height in children, adolescents and
adults were within the normal range or even greater than rec-
ommended. In a previous study we reported that 22 % of chil-
dren and 14-4 % of adolescents showed either overweight or
obesity (BMI percentile =85) and 50-6 % of adults had a
BMI >25 kg/m2 (Romaguera et al.**). On the other hand,
wasting was not a major nutritional problem in the present
community (5 and 6 % of children and adolescents, respect-
ively, showed a BMI percentile < 5; 1% of the adult
sample had a BMI < 18-5kg/m?). The low values of height
in children, adolescents and adults (10-7% of children and
124 % of adolescents showed Z-score values of height-for-
age < —2 sD, indicative of stunting) reflect that growth retar-
dation, chronic malnutrition and deprivation at the household
level are important nutritional problems. Therefore the double
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Table 3. Energy, macronutrient, fibre and cholesterol content of the diet of individuals from Puna and Quebrada of Humahuaca

(Mean values and standard deviations)

Females

Males

>18 years

>18 years 2-9 years 10-18 years

10-18 years

2-9 years

Age group...

sD P50 Mean SD P50

Mean

SD P50

Mean

sSD P50

Mean

sSD P50 Mean sSD P50

Mean

130 269 156 66 147 115 51 105 311 132 294 147 69 127 110 52 98

297

Energy intake (kJI/kg per d)

Protein intake (g/kg per d)
Energy from proteins (%)

07
116

0-4

0-8

121

09

11-8

0-6
35
20-6

141

124

21

1.2
31

2.3
12:6

0.7

0-5
115

0.9
12.2
40-1

141

12.3

0-5

1.2
12.7

21
11.8

1.2

32
20-4

2:2
12.5

3.4
21.0

12.5

39
21.3

32
199

39-2

39-8

42.2

462 204 461 422

43-5

46-2

44.4

45.6

461

Proteins from animal sources (%)
Energy from carbohydrates (%)
Energy from simple sugars (%)

Fibre intake (g/d)
Fibre intake (g/MJ)
Energy from fat (%)

63.7 92 64-8 64.2 94 650

63-8

8-3
8-6
5.7
0-9

88 64-5 627 10-0 63-2 62-9 10-3 63-9 62-8
88

5.5
0-8

63-3

187

9-8
6-7
0-8
87
4.0
163-7

77 185 20-3
5.7
0-8
8-6
36
139:2
20

20-2

21-3

8-9 175 221

8-2
0.7

86 183 189
5.4
0-8

8-8
39

1681

20-0

232

23.4

14.2

15-3

13-0

137

13-3

132

159

177

14.2

14.7

12.5

129

2.5
225

2.5
232

2:2
232

2.4
23.6

23
231

2.4
24.2

2.4
22.3

2.4
23.3

2.3
24.4

2.4
24.1

2.3
23.4

2.4
23.9

7.4
3.4
172.6

87

39

1991
20

7-3

36

140-6
22

7-5
97.0
16

83
139-0

82
110-8

8-4

140-9
24

8.4
912

9.0
139-3

77

109-8
17

84
181-3

77
116-2

85
158-1

85
83-4
18

8-8
132-9

Energy from saturated fat (%)
Cholesterol intake (mg/d)

21 21

17

21 17

24

27 17 22

24

Cholesterol intake (mg/1000 kJ)

D. Romaguera et al.

P50, 50th percemtile (median).

burden of malnutrition (coexistence of overweight and stunt-
ing at the population level) is a reality in this community. Sev-
eral biological and ecological factors may be responsible of
this phenomenon. Among them, it is worth mentioning the
changes in dietary and physical activity patterns associated
with the nutrition transition. The quality of new foods intro-
duced in the diet, at most times rich in energy but poor in
nutrients, may adversely affect the growth of the child but pro-
vide sufficient energy for the adult to gain excess weight®*.
Also nutritional interventions aiming to address the problem
of malnutrition of one member of the household by increasing
food availability may put the rest of the family at risk of
excess weightzs’zﬁ. However, other biological factors unique
in developing countries might exacerbate the effects of these
ecological factors'”>. The possible explanation of why so
many individuals become obese under such circumstances
might have its origin in evolutionary roots. The ‘thrifty geno-
type’ hypothesis proposes that individuals adapted to chronic
famine might increase their susceptibility to hoard energy as
fat in times of abundance and develop obesity?’ =%, Other the-
ories link low birth weight or childhood stunting with a higher
predisposition to becoming obese!$27:28:30-32,

Median values of dietary intake and food patterns observed
in this population confirm that the diet of the present sample
resembles traditional dietary patterns from Andean regions
with some typical peculiarities of the nutrition transition.
For instance, the high consumption of grains and tubers and
the low intake of animal products (meat and dairy products),
total fat, saturated fat and cholesterol are more typical from
Andean diets than from diets of countries in the Southern
Cone (Argentina, Chile, Paraguay and Uruguay)“. However,
some characteristics such as the high intake of refined grains
and sugars resulting in a low intake of fibre are typical aspects
of the nutrition transition. Also, the percentage of energy from
carbohydrates (65 %) is lower than what was normally found
in rural Andean communities (80 %) and energy from fat is
higher (23 v. 15 %)°.

Food patterns were further analysed using an a posteriori
approach (PC analyses) in order to identify different dietary
patterns and their relationship with socio-demographic and
other dietary variables. Two major PC were identified,
which reflected important contrasts between food patterns.
PC1 showed a ‘not-autochthon, Western-like’ dietary pattern,
with an emphasis on newly introduced foods rather on indi-
genous foods. This dietary pattern was preferred by younger,
urban subjects, with higher levels of development, living in
the Quebrada region. Furthermore, this dietary pattern
seemed to be unrelated to the time of the year. Nowadays
the Quebrada region is expanding its tourism-based economy
and, therefore, dietary habits of inhabitants might have been
influenced by globalisation of food patterns. Globalisation,
urbanisation and economic development are the leading
causes of the nutrition transition phenomenon. These, together
with the greater preference of this PC among the youth and the
lack of effect of seasonality, may imply that this dietary pat-
tern reflects the nutrition transition phenomenon in this com-
munity. Furthermore, this dietary pattern is directly and
significantly correlated with animal proteins, cholesterol and
simple sugar intake and inversely correlated with complex
carbohydrates and fibre intake. These are typical dietary
aspects of Western food patterns'>.
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Table 4. Sample food pattern

Food group Type of foods Serving size (9)* Median consumptiont
Cereals and grains Bread, tortilla and bollo, biscuits 50 3-4s/d
Pasta, polenta, rice, mote, quinoa 60
Potatoes and tubers Creole potatoes, common potatoes, batata 150 1-1s/d
Pulses Lentils, chickpeas, beans, peas 60 1.3s/w
Meat and meat products Chicken, beef, pork, lamb, llama, entrails, 50 1.2s/d
processed cold meat
Eggs Hens’ eggs 60 1-5s/w
Fish Canned and fresh fish 60 0-0s/d
Milk and dairy products Cows’ milk, goats’ milk, yoghurt 200 4.4 s/w (7-3s/wi)
Cheese 50
Fruits and vegetables Fresh fruits, fresh and cooked vegetables 150 2.0s/d
Added oil Mixed vegetable oil 10 1.0s/d
Animal fat used for cooking Animal fat, butter 10 2.2s/w
Sugary drinks Soft drinks, powdered instant juice 150 3-4s/w
Herbal teas Tea, mate, herbs 200 2.0s/d
Added sugar and sweets Table sugar, jam, honey, dulce de leche 10 2-0s/d
Sweet and milky desserts§ Api, anchi, arroz con leche 100 1-5s/w (2—1s/wl

s/d, Servings per d; s/w, servings per week.

*Serving sizes were estimated according to the observed common amount of food consumed by the present population.

1 Sample median consumption of food groups in servings is expressed on a daily or weekly basis according to the food group.

1 Range of consumption observed in the sample: from about 7 s/w in children to about 3 s/w in adults; about 4 s/w were consumed by adolescents.

§ Typical sweet and milky desserts were prepared with maize flour and/or milk and/or rice and/or fruit juice plus sugar and other ingredients.

||Range of consumption observed in the sample: from about 2s/w observed in children and female adolescents to about 1s/w observed in adults and male

adolescents.

The second PC identified reflected an ‘autochthon, Andean-
like’ dietary pattern. This food pattern was based on a variety
of foods, with an emphasis on indigenous crops plus some
sources of proteins. This dietary pattern was preferred by indi-
viduals of all ages, with higher levels of development living in
rural areas from Puna (the most isolated location of the studied
regions). This PC reflected dietary choices of individuals
during the post-harvest season. Previous research in rural
Andean areas indicated that food availability was deeply influ-
enced by seasonality and it was greater during the harvest and

post-harvest season and lower during the pre-harvest season™.
Oppositely to PC1, this dietary pattern was positively corre-
lated with vegetable protein, complex carbohydrate and fibre
intake and negatively correlated with animal protein and
lipid intake. This PC seems to reflect a varied and equilibrated
traditional dietary pattern present in this community; however,
it is likely to be limited to individuals with high socio-econ-
omic status during the post-harvest season.

Some methodological limitations of the present study should
be highlighted: the use of only one 24h recall to determine

Table 5. Principal components (PC) and corresponding scoring coefficients for dietary variables derived from the food-frequency questionnaire in the

study
PC Positive scoring coefficients ( = 0-20) Negative scoring coefficients (= — 0-20) Variance explained (%)
PC1 Beef (0-51) Lamb (—0-61) 86

‘Not-Autochthon, Western-like diet’ Common bread (0-42)
Chicken (0-42)
Fruit (0-38)
Sugary drinks (0-29)
Common potatoes (0-25)
Yoghurt (0-25)
Green beans (0-23)
Sweet and milky desserts (0-21)
PC2 Herbal teas (0-60)
‘Autochthon, Andean-like diet’ Added sugar and sweets (0-58)
Vegetables (0-42)
Pasta, rice, polenta (0-41)
Batata (0-40)
Beans (0-39)
Eggs (0-36)
Fruit (0-29)
Common bread (0-28)
Creole potatoes (0-27)
Cheese (0-25)
Sugary drinks (0-24)
Mote (0-22)
Chickpeas (0-22)
Beef (0-22)

Bollo and tortilla (— 0-52)
Animal fat (— 0-46)
Creole potatoes (— 0-43)
Mote (—0-30)

Herbal teas (—0-32)
Llama (—0-27)
Vegetables (—0-20)

6-7
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Table 6. Multiple, regression-derived coefficients (B) and standard errors of specific predictors for

the two principal components (PC1 and PC2)

PC1 PC2
B SE P B SE P

Age (per 10-year increment) —0-05 0-02 0-003 0-01 0-02 0-711
Sex

Male Baseline Baseline

Female 0-01 0-06 0-868 0-07 0.-07 0-350
Region

Quebrada Baseline Baseline

Puna —0-66 0-27 0-014 0-69 0-32 0-030
Area

Urban Baseline Baseline

Rural -0-49 0-04 0-000 0-09 0-04 0-030
Season

Post-harvest Baseline Baseline

Pre-harvest 0-36 0-27 0-186 -1.24 0-32 0-000

HSS (per 1-unit increment) 0-13 0-02 0-000 0-07 0-03 0-003

HSS, household status score.

food intake and the use of cross-border food composition
tables to estimate nutrient intake. In the developing world
high intra-individual variability in nutrient intake has been
found, possibly caused by low food security, high day-to-
day fluctuations in food supply and seasonal variation in
food production’. In order to overcome possible day-to-day
and seasonal variations in food intake, the questionnaires
were administered homogeneously from Monday to Sunday
and the fieldwork was carried out in two waves in order to col-
lect data both in the post-harvest and pre-harvest season.
Using cross-border food composition tables may be proble-
matic, but unfortunately this is the case in this and other
studies in developing countries*>. In many situations, despite
the introduction of random errors, the need to approximately
assess the average intake of certain micronutrients in a com-
munity justifies the use of external food composition tables
when no data are available in the studied country.

In conclusion, we have described median dietary intakes
and food patterns of the Andean population of Puna and
Quebrada of Humahuaca. Furthermore we have identified
two dominant dietary patterns: one ‘Western-like’ pattern,

Table 7. Array of Spearman correlation coefficients between the two
principal components (PC1 and PC2) and dietary variables

PC1 PC2
r P r P
Energy (kJ) 0-01 0-867 —-0-02 0-506
Proteins (% energy) 017 0000 —0-02  0-440
Vegetable proteins (% energy) -0-03 0-341 0-08 0-014
Animal proteins (% energy) 0-14 0-000 —0-06 0-037
Carbohydrates (% energy) 0-00 0-936 0-08 0-013
Simple sugars (% energy) 0-13 0-000 0-06 0-063
Complex carbohydrates —-0-14 0-000 0.02 0-564
(% energy)
Fibre (g/MJ) -0-12 0-000 0-07 0-032
Lipids (% energy) —-0-04 0-200 -0-08 0-012
SFA (% energy) -0-23 0-475 —0-06 0-071
Cholesterol (mg/MJ) 0-15 0-000 —0-01 0-845

reflecting the consequences of the nutrition transition in this
population and one ‘Andean-like’ pattern present in some
rural but developed areas of the region. The ‘Western-like’
dietary pattern tends to be associated with a worse diet quality
(in terms of the macronutrient content of the diet) in relation
to the ‘Andean-like’ pattern. The nutrition transition in this
community might be one of the leading causes of the observed
double burden of malnutrition.
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