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Table 1.

Characteristics of children included in the analysis, by year, based on data obtained from the Cambodia Demographic and
Health Surveys of 2000, 2005 and 2010

Characteristic

Value (95% Cl)

2000 (n=3395)

2005 (n=3418)

2010 (n=3553)

Male sex (%)
Age (months)
Rural residence (%)

51.2(49.1-53.3)
29.9 (29.3-30.5)
856(842 86.9)

48.8 (46.7-51.0)
296 (28.9-30.2)
864(842 88.4)

51.3(49.2-534)
29.5(28.9-30.1)
84.5 (82.7-86.0)

Multiple birth (%)

Breastfed within 1 hour of birth (%)
Preceding birth interval (%)

None (first birth)

< 18 months

18-23 months

24-29 months

30-35 months

>36 months

Average no. of household members

Improved drinking water source in dry season

(%)

Improved sanitation facility (%)
Diarrhoea in past 2 weeks (%)
Paternal education (%)

None

Incomplete primary

Complete primary

Incomplete secondary
Complete secondary or higher
Maternal education (%)

None

Incomplete primary

Complete primary

Incomplete secondary
Complete secondary or higher
Maternal use of tobacco® (%)
Maternal height (cm)
Maternal BMI (%)

<18.5 kg/m?

18.5-24.9 kg/m?

>250 kg/m?

Mother born in 1975-1978 (%)

6(1.0-2.4)
106(93 12.0) 366
186(17.1-20.3) 26 9
5.5 (4.7-6.4)

10.1 (9.1-11.3)

153 (14.1-167) 1.0
124(112-137) 106
381(360 40.1) 385

3(62-64)

1 (37.5-447) 710
45(36-56) 16.5
204 (186-22.4) 19.3
17.6(15.5-19.8) 146
429(404 454) 429

9(67-9.3)

308(283 333) 297
9(0.6-14)

324 (299-349) 238

495(469 522)

2(33-53)

1(114-150) 157

8(05-13)

143(124 16.5) 124
153.1 (152.8-1533) 1526
19.9(180-219) 194
749(729 769) 725

2(43-64)

123(108 14.0) 158

3(08-2.1) 9(0.6-1.6)
(34.3-39.0) 644(618 67.0)
(25.1-28.7) 340(320 36.0)
9 (4.1-5.7) 8(3.1-47)
2(7.1-94) 4(54-75)
(9.9- 122) 4(82-10.7)
(9.4-12.0) 6(6.4-8.9)
(364 40.6) 389(367 41.0)
8(5.7-6.0) 7 (5.6-5.8)
(67.8-74.1) 754(720 78.5)

(14.3-19.0) 28,6 (26.0-31.3)
(17.4-213) 15.7 (13.9-17.7)
(126-16.8) 11387-13:1)
(40.4-45.3) 375 (35.1-39.9)
3(6.0-8.38) 4(7.0-10.0)
(27.3-32.2) 34.0 (31.6-36.6)
6(4.5-6.9) 8(7.5-10.2)

(21.5-26.3) 189 (16.7-21.2)
8(49.2-54.4) 47.5 (44.8-50.2)
8(5.7-8.1) 1(7.6-10.9)
(13.6-18.0) 208 (18.7-23.2)
9(1.2-3.0) 7(2.8-438)
(10.6-14.4) 6(5.1-84)
(152.3-152.8) 1527(152.4453.0)

(17.4-21.5) 17.8 (16.1-19.6)
(70.0-74.8) 72.7 (70.4-74.8)
1(6.8-9.7) 5(82-11.1)
(14.1-17.6) 3(8.0-10.8)

BMI, body mass index; Cl, confidence interval.
@ At the time of the survey.

ate improvements in the nutrition and
health of children in Cambodia.

Methods
Data sources

We pooled data for children less than
5 years of age from the Cambodian DHS
conducted in 2000, 2005 and 2010. In
each survey, a nationally representa-
tive sample of households was obtained
through multistage cluster sampling. The
methods were detailed elsewhere.*'"'" To

summarize, in 2000 the sampling frame
was 600 villages; in 2005 it was all of
Cambodia’s 13505 villages and in 2010 it
was 28 764 enumeration areas. Provinces
and groups of provinces were stratified
into urban and rural areas. In the first
stage, villages or census enumeration
areas were selected, and, in 2000, a fixed
number of segments or enumeration
areas were further retained from each of
the selected villages. Subsequently, a fixed
number of households was selected from
each of the selected clusters. All women of
reproductive age (15-49 years) who were
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members of a sampled household or
who had slept there the night before the
survey were eligible for an interview.
The DHS collected anthropometric
data for women and for all children
younger than 5 years from a 50% sub-
sample of households. Trained person-
nel measured the recumbent length
of children aged less than 24 months
and the standing height of older chil-
dren.*"”" Children were included in the
study if they had no missing values for
anthropometric measurements or other
relevant variables. The final sample was

:341-349 | doi: http://dx.doi.org/10.2471/BLT.12.113381
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Fig. 1. Distribution of household wealth index scores, by year, estimated from
Cambodian Demographic and Health Survey data for 2000, 2005 and 2010
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2 The index value is the first component score estimated from the principal component analysis
of wealth indicators. It has a mean of 0 across the three surveys and equals the sum of values for
standardized asset indicators, weighted by first factor coefficient scores.”

® The assets used to estimate the wealth index scores were main material of the floor and roof, main fuel
used for cooking, electricity, radio, television, refrigerator, bicycle, motorcycle, car, wardrobe and boat

with a motor.

composed of 10366 children (3395 in
2000, 3418 in 2005 and 3553 in 2010).

To assess the chronic nutritional
status of children, we used height-for-
age z-scores following the Child Growth
Standards of the World Health Orga-
nization (WHO)." The height-for-age
z-score, as defined by WHO, expresses a
child’s height in terms of the number of
standard deviations above or below the
median height of healthy children in the
same age group or in a reference group.
We classified children as being stunted
if they had a height-for-age z-score of
less than —2.

Statistical analysis

To explore factors that may have con-
tributed to the reduction in child
stunting during the past 10 years, we
conducted a two-step analysis: (i) we ex-
amined the association between stunting
in individual children and various so-
cioeconomic characteristics and public
health determinants, and (ii) we quanti-
fied the extent to which a change in each
associated determinant decreased the
prevalence of child stunting.

In the first part of the analysis, we
used multivariate hierarchical logistic
regression to model the stunting of
children as a function of their socio-

economic characteristics. In this pooled
analysis, we included survey year as a
fixed effect and adjusted for any cor-
relation among mothers having several
children because 41.3% of the sample
had siblings aged less than 5 years.
We used only covariates that could be
consistently measured across the three
surveys, which were: the child’s sex; the
child’s age in months (continuous vari-
able); type of birth (single or multiple);
initiation of breastfeeding within 1 hour
of birth (dichotomous variable); pre-
ceding birth interval; maternal height
(in centimeters squared); maternal
body mass index (a proxy for maternal
nutritional status); maternal and pater-
nal educational level; maternal use of
tobacco at the time of the survey (di-
chotomous variable); type of residence
(urban or rural); number of household
members; household wealth status score;
access to improved sources of water dur-
ing the rainy season; access to improved
sanitation facilities; the occurrence of
diarrhoea in the two weeks preceding
the survey; and mother’s birth during
the 1975-1978 Khmer Rouge regime (as
an indicator variable). In constructing
the indicators on water and sanitation,
we followed the classifications proposed
by the Joint Monitoring Programme for
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Water Supply and Sanitation (run by
WHO and the United Nation’s Children
Fund).” The wealth index scores origi-
nally provided by the Cambodian DHS
were estimated separately and were not
comparable across survey years. There-
fore, to compute household wealth index
scores on a single common scale across
surveys, we pooled data sets for 42077
households (12195 in 2000, 14224
in 2005 and 15658 in 2010) and con-
ducted a principal component analysis
on household possession of 12 durable
assets and housing materials.

To measure the relative contribu-
tion of different factors to the decline
in the prevalence of child stunting
between 2000 and 2010, we computed
a base value for stunting prevalence
by using f coefficients estimated from
the regression and the mean values of
the explanatory variables in 2000. We
then changed the value of each variable
to its mean in 2010 while keeping all
other covariates constant at their 2000
mean levels. We took any difference
from the base value to be the effect of
each factor on stunting prevalence. The
contributions were not mutually exclu-
sive across factors because the change
in means over time could be correlated,
particularly with wealth. We used the
same approach to estimate the changes
in the stunting prevalence in 2010 that
would have been achieved by counter-
factual improvements in socioeconomic
status and public health, as represented
by sanitation, spacing between births,
smoking prevalence, infection and
maternal nutrition. We took into ac-
count the complex sampling method
(i.e. stratification, clustering and sample
weights) in estimating summary statis-
tics for the variables at the population -
level. We used Stata version 12 (Stata-
Corp LP, College Station, United States
of America) for all statistical analyses.

Results

The prevalence of stunting in the study
population decreased from 49.3% (95%
confidence interval, CI: 47.1-51.5) in
2000 to 39.0% (95% CI: 36.7-41.2) in
2010. Broken down by age group, in
2000 the stunting prevalence was 35.6%
(95% CI: 32.7-38.7) among children
aged 0-23 months and 57.8% (95% CI:
55.1-60.5) among those aged 24-59
months; in 2010 it was 27.5% (95%
CI: 24.7-30.4) and 46.7% (95% CI:
43.8-49.6), respectively. Table 1 lists the
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point estimates and 95% Cls for the ex-
planatory variables at the national level
by survey year. A substantial increase
was observed in several public health
variables, including early initiation
of breastfeeding, improved sources of
drinking water and improved sanitation
facilities. Fig. 1 illustrates trends in the
distribution of household wealth index
scores across survey years. The fraction
of wealthier households increased over
time, while the distribution was still
skewed to the right, with the majority
of households below the mean value
and a long tail at the higher end of the
distribution in 2010.

After adjustment for other con-
founding factors, child stunting showed
a statistically significant association
with a child’s sex and age, type of birth,
maternal height, a maternal body mass
index of <18.5 kg/m?, preceding birth
interval (except for firstborn children),
number of household members, house-
hold wealth index scores, improved
sanitation facilities, maternal and pa-
ternal educational level, maternal use of
tobacco at the time of the survey, episode
of diarrhoea in the child in the two
weeks immediately before the survey,
and mother’s birth during the Khmer
Rouge regime (Table 2).

Table 3 shows the extent to which
various factors contributed to the
decrease in child stunting prevalence
between 2000 and 2010. Of all the inde-
pendent variables included in the model,
increased household wealth index score
was the one that made the largest contri-
bution, followed by increased access to
improved sanitation facilities, improved
maternal and paternal educational
level, longer interval between preced-
ing birth and birth of surveyed child
and decreased prevalence of maternal
tobacco use.

The prevalence of child stunting in
2010 would have been 3.4 percentage
points (95% CI: 0.8-6.1) higher if the
coverage of improved sanitation facili-
ties had extended to all households; 1.8
percentage points (95% CI: 1.1-2.4)
higher if the interval between the birth
of every surveyed child and that of the
preceding child had been at least 36
months, and 0.4 percentage points (95%
CI: 0.1-0.6) if maternal tobacco use had
been eradicated.

Table 2. Variables associated with child stunting, based on data from the Cambodian
Demographic and Health Surveys of 2000, 2005 and 2010

Variable OR (95% ()

Sex

Male 1.1057 (1.0122-1.2078)
Female 1

Age (months) 1.0307 (1.0278-1.0336)
Residence

Urban 1

Rural 0.9212(0.7916-1.0719)
Type of birth

Single 1

Multiple 1.9075 (1.2865-2.8283)

Breastfeeding initiation

<1 hour of birth

> 1 hour after birth
Preceding birth interval
None (first birth)

< 18 months

18-23 months

24-29 months

30-35 months

>36 months

Household wealth index score
No. of household members

Drinking water source in dry season

Not improved

Improved

Sanitation facility

Not improved

Improved

Diarrhoea in past 2 weeks
No

Yes

Paternal education

None

Incomplete primary
Complete primary
Incomplete secondary
Complete secondary or higher
Maternal education

None

Incomplete primary
Complete primary
Incomplete secondary
Complete secondary or higher
Maternal use of tobacco®
No

Yes

Maternal height

Maternal height squared
Maternal body mass index
<18.5 kg/m?

18.5-24.9 kg/m?

>25.0 kg/m?

0.9587 (0.8612-1.0672)
1

1.0677 (0.9495-1.2006)

14763 (1.2031-1.8117)

14272 (1.2109-1.6821)

1.3103 (1.1341-1.5139)

1.1931 (1.0196-1.3962)
1

0.9040° (0.8768-0.9321)

1.0286° (1.0067-1.0509)

1
1.0341 (0.9318-1.1476)

1
0.8145 (0.6902-0.9612)

1
1.2209 (1.0857-1.3731)

1.5865 (1.1764-2.1396

1.6730 (1.2678-2.2076

1.5575 (1.1430-2.1222

14380 (1.1028-1.8750
1

)
)
)
)

20173 (1.2795-3.1803)

1.8252 (1.1691-2.8497)

1.9221 (1.2028-3.0715)

1.8579 (1.1966-2.8845)
1

1
1.2607 (1.0936-1.4532)
1.0471 (1.0353-1.0591)
0.9996 (0.9995-0.9997)

1.2283 (1.0924-1.3811)
1
0.8468 (0.7105-1.0092)

(continues. . .)
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(.. .continued)

Variable OR (95% (1)
Maternal birth cohort

1975-19789 1.1683 (1.0212-1.3365)
Other years 1

Survey year

2000 1.0863 (0.8996-1.3117)
2005 0.9437 (0.7910-1.1259)
2010 1

(l, confidence interval; OR, odds ratio.

® A 1-point increase in household wealth index scores results in a 10% decrease in the odds of stunting.
© A 1-person increase in the number of household members results in a 3% increase in the odds of

stunting.
¢ Atthe time of the survey.
¢ Period of the Khmer Rouge regime.

Table 3. Estimated contribution of each explanatory variable, in percentage points, to
the stunting prevalence among children younger than 5 years from 2000 to
2010, based on data from the Cambodian Demographic and Health Surveys of

2000-2010

Explanatory variable

Contribution®(95% Cl)

Increased household wealth index score
Improved sanitation facilities

Improved paternal education

Longer preceding birth interval

Improved maternal education

Decreased prevalence of maternal use of tobacco
Decreased average no. of household members
Increased average maternal BMI

Decreased incidence of diarrhoea in past 2 weeks
Decrease in multiple births

—4.34 (-5.68 t0 —2.97

)
—1.23(=2.24t0 -0.29)
—1.06 (—1.66 to —0.49)
—0.86 (=1.33 10 —0.38)
—0.67 (=1.33t0 —-0.04)
—045 (-0.73t0 -0.17)
—0.42 (=0.75 t0 —0.09)
—0.29 (=047 t0 —0.10)
—0.24 (=038 t0 -0.10)
—0.10 (=0.17 to —0.04)

BMI, body mass index; Cl, confidence interval.

¢ Negative values indicate a contribution towards a decreased rate.

Discussion

To our knowledge, this is the first study
to quantify the contribution made by
various factors to the decrease in the
prevalence of stunting among Cambo-
dian children less than 5 years of age
during the 2000s, a period of peace and
rapid economic growth. We found that
increased household wealth made the
largest contribution, followed by im-
provements in sanitation facilities, pa-
rental education and birth spacing and
by a decrease in maternal tobacco use.
Itis widely accepted that when econ-
omies grow and poverty is reduced, child
nutrition improves owing to greater ac-
cess to food, improved maternal and child
care and better public health services.”
However, the evidence surrounding the
relationship between improvements in
the economy and childhood nutrition

is inconclusive.”»* Findings have been

heterogeneous, perhaps because of dif-
ferences in study design and unobserved
confounders, such as the policies and
circumstances that exist in individual
countries. In this regard, our study con-
tributes to the evidence that economic
growth exerts a positive influence on
child nutrition. It also points to what
previous studies have shown, namely,
that economic development alone is
not enough to improve the nutritional
status of children. Equitable income al-
location and investment in public health
and education programmes are needed
to promote a nourishing diet and to
keep children healthy."*** In our study,
substantial economic disparity between
households was observed: a large fraction
of households ranked low on the nation-
wide wealth scale. Equitable economic
growth is needed to attain sustained
reductions in the prevalence of child
stunting in Cambodia.

Bull World Health Organ 2013;91:341-349 I doi: http://dx.doi.org/10.2471/BLT.12.113381
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The other major determinants in
our model contributed in approximately
equal measure to the reduction in stunt-
ing prevalence. The rate of access to
improved sanitation facilities increased
from less than 10% to more than 25%
between 2000 and 2010. This affected
the prevalence of stunting, particularly
among children aged 24-59 months
(results not shown), perhaps because
hygienic toilets prevent young children
growing out of diapers from coming into
contact with faeces and hence reduce
the risk of infections transmitted by the
faecal-oral route. **** Since more than
70% of Cambodian children still live in
households without improved sanitary
facilities, strengthening strategies to
increase the provision of hygienic toilets
is essential for the health of preschool
children.

Although formal education has
improved gradually in Cambodia, there
is substantial room for further advances
which would in turn lead to further
reductions in child stunting. Currently,
most parents of children under 5 years
of age in Cambodia have never enrolled
in secondary education. Our finding of
an association between maternal and
paternal educational level and childhood
stunting is consistent with the results of
other studies conducted in developing
countries, including Cambodia.”"*"
Moreover, our additional analyses sug-
gest that maternal educational level is
inversely associated with stunting in
children aged 24-59 months (results not
shown). Educated parents may be better
equipped to offer their children good care
than parents of low educational attain-
ment. Itis important that the Cambodian
government pursue policies aimed at
improving access to education among
the poor in Cambodia.

According to our findings, an in-
crease in preceding birth interval made
a modest contribution to the decreased
prevalence of stunting in Cambodian
children. The progress observed in birth
spacing in Cambodia is reflected in the
substantial decline in child mortality in
the country during the past 10 years. A
short interval between births can have
an adverse effect on child nutrition by
causing intrauterine growth retardation
or undermining the quality of child
care.”’

A reduction in the maternal use of
tobacco also made a small contribution
to the drop in stunting prevalence in
Cambodia in the past decade. In our
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study, maternal smoking and tobacco
chewing was significantly associated
with child stunting at the individual
level, as shown by previous studies in
developing countries.”'>* The use of
tobacco can cause growth retardation
in utero” and divert money away from
food and towards tobacco, particularly
among the poor.™ Child growth in Cam-
bodia can be improved by increasing
public awareness about the dangers of
tobacco use and implementing interven-
tions to combat the notion, propagated
primarily by older women smokers,
that smoking reduces stress during
pregnancy.”’

Like previous studies in developing
countries, ours detected an association
between maternal height and child
stunting.”>"* Short maternal stature is
associated with intrauterine growth
retardation and low birth weight, which
are in turn predictors of infant death
and impaired child growth.” Moreover,
birth of the mother during the Khmer
Rouge famine of 1975-1978 also showed
a positive association with stunting in
the offspring. This suggests the presence
of a transgenerational link in which
exposure to hunger during the Khmer
Rouge regime influences a mother’s
stature, which predicts, in turn, the
growth of her child. A previous study
also showed that intrauterine exposure
to the Dutch famine of 1944-1945 was
associated with shorter offspring length
at birth.” Further research is needed to

_ambodia

explore the life-course effects on child
growth of maternal exposure in utero
to risk factors present during the Cam-
bodian famine.

The present study has several limi-
tations. First, it did not address causal
effects, since it was based on data from
cross-sectional surveys. Second, children
who died before the survey were not
included in the sample, although some
may have been severely undernourished.
Third, a few key variables could not be
included in the model because of differ-
ences in survey design and questions. For
example, exclusive breastfeeding was ex-
cluded from the model because, since the
Cambodian DHS only includes questions
about current breastfeeding, no informa-
tion on the early diet of children older
than 6 months was available. However,
our subgroup analysis of children young-
er than 6 months suggests the absence
of a statistically significant association
exists between exclusive breastfeeding
and early postnatal stunting (results not
shown). This is consistent with previous
findings."* Similarly, we were unable to
include complementary feeding status in
the model because the list of food items
was different across the surveys. However,
our sub-group analysis in children aged
6-23 months suggests that less frequent
feedings are not associated with stunting
(results not shown). Acute respiratory
infection was also excluded from our
model because the 2000 DHS included
no question about the presence of a cough

in connection with a respiratory problem.
Although these variables were missing
from the analysis, our model did consider
all those covariates linked to child stunt-
ing that were treated homogeneously
across the three surveys.

In conclusion, the decrease in the
prevalence of stunting among Cambo-
dian children between 2000 and 2010
was partly attributable to improve-
ments in household wealth and in
some public health measures. Further
reductions in the prevalence of child
stunting could be attained through
more equitable economic growth,
greater access to hygienic toilets and
improved educational opportunities.
Interventions addressing birth spac-
ing and tobacco use are also needed.
Policy-makers need to prioritize these
measures and effectively coordinate
multisectoral programmes to improve
the diet of Cambodian children. B
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Résumé

Déterminants de la réduction du retard de croissance infantile au Cambodge: analyse des données recueillies au cours de trois

enquétes démographiques et sanitaires

Objectif Fvaluer comment les changements dans les déterminants
socio-économiques et de santé publique peuvent avoir contribué a
la réduction de la prévalence du retard de croissance chez les enfants
cambodgiens de 2000 a 2010.

Méthodes Un échantillon national représentatif de 10 366 enfants
de moins de 5ans a été obtenu a partir de données recueillies lors
d'enquétes transversales effectuées au Cambodge en 2000, 2005
et 2010. Les auteurs ont utilisé un modéle multivarié logistique
hiérarchique pour examiner I'association entre la prévalence du retard
de croissance infantile au fil du temps et certains déterminants. Ils ont
évalué les changements de prévalence du retard de croissance en 2010,
qui auraient pu étre obtenus grace a des améliorations continues des
indicateurs de santé publique.

Résultats Le retard de croissance des enfants a été associé au sexe de
I'enfantetal’dge, au type de naissance, a la taille de la mére, a lindice de
masse corporelle de la mére, aux intervalles par rapport a la naissance
précédente, au nombre de membres du foyer, au score de lindice de

richesse du ménage, a I'accés a des installations sanitaires améliorées,
a la présence de diarrhées, a I'éducation des parents, au tabagisme de
la mere et a la naissance de la mere pendant la famine des Khmers
rouges. La réduction de la prévalence du retard de croissance au cours
de laderniéere décennie peut étre attribuée a 'amélioration de larichesse
des foyers, a la couverture santé, a l'éducation parentale, a l'espacement
des naissances et a la baisse du tabagisme maternel. La prévalence du
retard de croissance aurait pu étre davantage réduite en intensifiant
la couverture des services de santé améliorés, le rallongement des
intervalles entre les naissances et élimination du tabagisme maternel.
Conclusion Le retard de croissance des enfants au Cambodge a diminué
en raison du développement socio-économique et de I'amélioration
de la santé publique. Des interventions politiques efficaces en matiére
de couverture sanitaire, despacement des naissances et de tabagisme
maternel, ainsi que la croissance économique équitable et I'éducation
sont les clés d'une amélioration continue de la nutrition de l'enfant.

Pe3iome

}J‘ETepMMHaHTbI COKpalleHUA 3afepPKKU pocTay neten B KaMGOA)KEI aHanns 06'bem/|HeHHle OaHHbIX U3 TpexX

Jemorpaduyeckux u meguuMHCKUX o6csiefoBaHumn
Lenb OUeHNTb, KaK M3MEHEeHNA B COLMaNbHO-3KOHOMUYECKOM
n oblecTBeHHOW AeTepMMHAHTaX 340POBbA CNOCOOCTBOBANM
coKpalleHuio OTCTaBaHWA B pocTe, Habnwgaemoro cpean
Kambomkmnckmx geteit ¢ 2000 no 2010 roapbl.

MeTogbl 13 06befiMHEHHbIX AaHHbBIX NMepeKPECTHbIX OMPOCOB,
nposefeHHbix B Kambomke 8 2000, 2005 v 2010 roaax, buinu
rosyyYeHbl AaHHble HalMOHaNbHOW penpe3eHTaTMBHOM BbIOOPKM
13 10 366 peten B BO3pacTe A0 5 neT. ABTOPbI MCMNONb30Banu
MHOTOMEPHYIO MepapxXmnyeckyio NTOrmcTMyeckyto Mogenb ans
M3y4YeHnA PacNPOCTPAHEHHOCTV 3aAEPXKKM POCTa Yy leTel C TeYeHnem
BPEMEHW W1 B 3aBMCMMOCTU OT onpefeneHHbIX feTepmMuHaHT. OHK
OLEHMIN U3MEHEHMA B PACMPOCTPAHEHHOCTW 3aepXKKM POCTa
neteit8 2010, KOTOPblE MOMN BbITb AOCTUMHYTHI 3 CUET yyyLUeHNA
roKasaTenen 340pOBbA HaceleHNs.

Pesynbratbl [Mpn aHanuse oTcTasaHuA pebeHka B pocTe
paccMaTpVBaNMCh Takne NMapamMeTpbl, Kak Mo 1 BO3pacT pebeHka,
TUN POXAEHWA, POCT M MHAEKC MacChbl Tena Matepu, npeablaylive
VNHTEPBasbl MEXAy podamu, KOMMYECTBO YNEHOB CEMbM, YPOBEHD
61arocoCToAHNA AOMOXO3AMCTBa, HalMyme YydLUEHHbIX CAHUTaPHbIX

YCIIOBWI, Hanvuve Anapew, obpasosaHue pogutenew, ynotpebnerve
MaTepblo Tabaka v POXKAEHWE MaTepu BO BpemAa ronona npw
BOCCTaHUM «KpacHbIX KxmepoBsy. COKpaLLeH1e 3alepxK1 B POCTe B
TeyeHue NocnegHero AeCATUNETUA BbINO CBA3aHO C yNyYlEHNAMI B
cdepe 6naroCoCTOAHNA [OMALLHWX XO3ANCTB, CAHUTAPHBIX YC/IOBUIA,
00pa30BaHUA poanUTenen, MHTepBana Mexay pPofamn 1 CHMKEHVA
ynotpebneHus Tabaka MatepaAMM. PacnpoCTpaHeHHOCTb 33AePXKKM
B pOCTE MOXHO ellle bonee COKpaTUTb MyTem pacluMpPeHHOro OxBaTa
YNyULWeHHbIMA CPEeACTBAMM CaHUTapWK, YBENWUYEHNA NHTEPBANOB
MEXOY POLaMU U UCKOPEHeHWA ynoTpebneHuns Tabaka Matepamu.
BbiBOA PacnpocTpaHeHHOCTb 3a[1epK1 pOCTa y feTel 8 Kambomke
CHM3MNAchb BCNefCTBME COUMANbHO-3KOHOMNYECKOrO PasBuUTmMA
N ynyyleHns obLecTBEHHOrO 3APaBoOXpaHeHNA. JGdeKTUBHbIe
Mepbl B 0611aCTV CaHUTapWV, YBENWUEHVIE HTEPBASIA MEXY POAaMM
U CoKpalleHve ynoTpebneHna Tabaka Matepamy, a Takxke PaBHbIN
JOCTYMN K BO3MOXHOCTAM 3KOHOMUYECKOrO POCTa M 06pa3oBaHuA
ABMAIOTCA KIIOYEBLIMA YCTIOBUAMM ANA 0becrevueHns fansHewero
YAYYLUEHWA NUTaHWA eTeN.
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Resumen

Factores determinantes en la disminucion del retraso en el crecimiento en nifios de Camboya: analisis de los datos obtenidos

de tres encuestas demograficas y de salud

Objetivo Evaluar como los cambios en los factores determinantes
socioeconémicos y relativos a la salud publica pueden haber contribuido
en la disminucién de la prevalencia del retraso en el crecimiento entre
nifios camboyanos observada entre 2000y 2010.

Métodos Se obtuvo una muestra representativa a nivel nacional de
10 366 nifios menores de 5 afios a partir de los datos recogidos de las
encuestas transversales realizadas en Camboya en 2000, 2005 y 2010.
Los autores emplearon un modelo logfstico jerarquico multivariado para
estudiar la relacién entre la prevalencia del retraso en el crecimiento
infantil en el tiempo y ciertos factores determinantes. Estimaron los
cambios en la prevalencia del retraso en el crecimiento en 2010 que
pudieron haberse logrado mediante las mejoras posteriores en los
indicadores de salud publica.

Resultados Se relaciond el retraso en el crecimiento del nifio con los
siguientes factores: el sexo y la edad del nifio, el tipo de nacimiento, la
alturay el indice de masa corporal de la madre, el intervalo entre partos
previos, el nimero de miembros en el hogar, la puntuacion sobre el

indice de riqueza, el acceso a los servicios sanitarios mejorados, la
presencia de diarrea, la educacion de los progenitores, el tabaquismo
materno, asi como el nacimiento de la madre durante la hambruna
de Khmer Rouge. La disminucién de la prevalencia del retraso en el
crecimiento en la Ultima década se atribuy¢ a las mejoras en:la economia
familiar, la sanidad, la educacién de los progenitores, el espaciamiento
entre partos, asi como el tabaquismo materno. La prevalencia del
retraso en el crecimiento podria haberse reducido mas mediante la
ampliacién de la cobertura de servicios mejorados, el aumento de los
intervalos entre partos y la erradicacién del consumo de tabaco por
parte de la madre.

Conclusion El retraso en el crecimiento entre nifios de Camboya ha
disminuido gracias al desarrollo socioeconémico y a las mejoras en la
salud publica. Las intervenciones politicas efectivas, el espaciamiento
entre partos, el tabaquismo materno, asf como la igualdad tanto en la
educacién como en el crecimiento econémico son los factores clave
para que la nutricién infantil contindie mejorando.
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Summary

Background Quantification of the disease burden caused by different risks informs prevention by providing an
account of health loss different to that provided by a disease-by-disease analysis. No complete revision of global
disease burden caused by risk factors has been done since a comparative risk assessment in 2000, and no previous
analysis has assessed changes in burden attributable to risk factors over time.

Methods We estimated deaths and disability-adjusted life years (DALYs; sum of years lived with disability [YLD] and
years of life lost [YLL]) attributable to the independent effects of 67 risk factors and clusters of risk factors for 21 regions
in 1990 and 2010. We estimated exposure distributions for each year, region, sex, and age group, and relative risks per
unit of exposure by systematically reviewing and synthesising published and unpublished data. We used these estimates,
together with estimates of cause-specific deaths and DALYs from the Global Burden of Disease Study 2010, to calculate
the burden attributable to each risk factor exposure compared with the theoretical-minimum-risk exposure. We
incorporated uncertainty in disease burden, relative risks, and exposures into our estimates of attributable burden.

Findings In 2010, the three leading risk factors for global disease burden were high blood pressure (7-0%
[95% uncertainty interval 6 - 2-7 - 7] of global DALYs), tobacco smoking including second-hand smoke (6-3%[5 - 5-7 - 0]),
and household air pollution from solid fuels (4-3% [3-4-5-3]). In 1990, the leading risks were childhood underweight
(7-9% [6-8-9-4]), household air pollution from solid fuels (HAP; 6-8% [5-5-8-0]), and tobacco smoking including
second-hand smoke (6-1% [5-4—6-8]). Dietary risk factors and physical inactivity collectively accounted for 10-0%
(95% UI 9-2-10-8) of global DALYs in 2010, with the most prominent dietary risks being diets low in fruits and
those high in sodium. Several risks that primarily affect childhood communicable diseases, including unimproved
water and sanitation and childhood micronutrient deficiencies, fell in rank between 1990 and 2010, with unimproved
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water and sanitation accounting for 0-9% (0-4-1-6) of global DALYs in 2010. However, in most of sub-Saharan
Africa childhood underweight, HAP, and non-exclusive and discontinued breastfeeding were the leading risks in
2010, while HAP was the leading risk in south Asia. The leading risk factor in Eastern Europe, Andean Latin
America, and southern sub-Saharan Africa in 2010 was alcohol use; in most of Asia, most of Latin America, North
Africa and Middle East, and central Europe it was high blood pressure. Despite declines, tobacco smoking including
second-hand smoke remained the leading risk in high-income north America and western Europe. High body-mass
index has increased globally and it is the leading risk in Australasia and southern Latin America, and also ranks high
in other high-income regions, North Africa and Middle East, and Oceania.

Interpretation Worldwide, the contribution of different risk factors to disease burden has changed substantially, with
a shift away from risks for communicable diseases in children towards those for non-communicable diseases in
adults. These changes are related to the ageing population, decreased mortality among children younger than 5 years,
changes in cause-of-death composition, and changes in risk factor exposures. New evidence has led to changes in the
magnitude of key risks including unimproved water and sanitation, vitamin A and zinc deficiencies, and ambient
particulate matter pollution. The extent to which the epidemiological shift has occurred and what the leading risks
currently are varies greatly across regions. In much of sub-Saharan Africa, the leading risks are still those associated

with poverty and those that affect children.
Funding Bill & Melinda Gates Foundation.

Introduction

Measurement of the burden of diseases and injuries is a
crucial input into health policy. Equally as important, is a
comparative assessment of the contribution of potentially
modifiable risk factors for these diseases and injuries.
The attribution of disease burden to various risk factors
provides a different account compared with disease-by-
disease analysis of the key drivers of patterns and trends
in health. It is essential for informing prevention of
disease and injury.

Understanding the contribution of risk factors to disease
burden has motivated several comparative studies in the
past few decades. The seminal work of Doll and Peto
provided a comparative assessment of the importance of
different exposures, particularly tobacco smoking, in
causing cancer. Peto and colleagues’ subsequently
estimated the effects of tobacco smoking on mortality in
developed countries since 1950. Although these risk
factor-specific or cause-specific analyses are useful for
policy, a more comprehensive global assessment of
burden of disease attributable to risk factors can
strengthen the basis for action to reduce disease burden
and promote health. The Global Burden of Disease Study
(GBD) 1990 provided the first global and regional
comparative assessment of mortality and disability-
adjusted life-years (DALYs) attributable to ten major risk
factors.’ However, different epidemiological traditions for
different risks limited the comparability of the results.
Subsequently, Murray and Lopez* proposed a framework
for global comparative risk assessment, which laid the
basis for assessment of 26 risks in 2000.>7 Since this work,
WHO has provided estimates for some risks by the same
methods but with updated exposures and some updates of
the effect sizes for each risk.® Analyses have also been
done for specific clusters of diseases, like cancers,” or
clusters of risk factors, like maternal and child under-
nutrition.” National comparative risk assessments
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(including in Australia, Iran, Japan, Mexico, South Africa,
Thailand, USA, and Vietnam) have also been undertaken
with similar approaches."

GBD 2010 provides an opportunity to re-assess the
evidence for exposure and effect sizes of risks for a broad
set of risk factors by use of a common framework and
methods. Particularly, since this work was done in parallel
with a complete re-assessment of the burden of diseases
and injuries in 1990 and 2010, for the first time changes
in burden of disease attributable to different risk factors
can be analysed over time with comparable methods.
Since uncertainty has been estimated for each disease or
injury outcome,”” the comparative risk assessment for
GBD 2010 has also enabled us to incorporate uncertainty
into the final estimates. We describe the general approach
and high-level findings for comparison of the importance
of 67 risk factors and clusters of risk factors, globally and
for 21 regions of the world, over the past two decades.

Methods

Overview

The basic approach for the GBD 2010 comparative risk
assessment is to calculate the proportion of deaths or
disease burden caused by specific risk factors—eg,
ischaemic heart disease caused by increased blood
pressure—holding other independent factors unchanged.
These calculations were done for 20 age groups, both
sexes, and 187 countries and for 1990, 2005 (results for
2005 not shown, available from authors on request), and
2010. We present aggregated results for 21 regions.

Table 1 shows the included risk factors and their
organisation into a hierarchy with three levels. Level 1
risks are clusters of risk factors that are related by
mechanism, biology, or potential policy intervention. Most
risks are presented atlevel 2. For occupational carcinogens,
a third level is included to provide additional detail about
specific carcinogens. For suboptimal breastfeeding we
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