























The 1996-97 National Goiter Survey found an
overall goiter rate of 17% in school-aged children
(table 30) and 12% in children 8-12 years of
age (not shown). The survey did not include the
provinces of Kampong Cham, Mondolkiri,
Koh Kong, Oddar Meanchey and Krong Pailin.
Kampong Cham was the most populous province

at that time (containing 14% of the total population
— National Census 1998) and its exclusion likely
biased the overall goiter rate. The four provinces
that were found to have severe conditions of goiter
were Siem Reap, Rattanakiri, Banteay Mean Chey
and Svay Rieng. in 2008.

Figure 23. Mother and child in Rattanakiri, 2006
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Two of these provinces were on the Vietnamese
border and Banteay Mean Chey is on the Thai
border with Siem Reap as the neighboring
province. It is not known if salt coming from
Thailand or Vietnam at the time of the survey
was iodized or not. All of the remaining excluded
provinces were on the borders and could have been
useful to answer this question.

Rattanakiri was found to have the second highest
1997.
The population in Rattanakiri and Mondolkiri

prevalence of iodine deficiency in

provinces are likely to have high risk of iodine
deficiency as the provinces are difficult to access,
highland areas bordering Vietnam and Lao PDR.
The woman from the photo had a visible goiter
(figure 23) and was living in Rattanakiri. It is
interesting to note that her child is eating junk
food produced outside of Cambodia. This snack

probably contains iodized salt.

UNICEF plans to conduct a national survey
of iodine deficiency in school children in 2008.

lodine Fortification

/

lodine Fortification Summary Points

in Cambodian households.

production areas.

fortified salt.

Rattanakiri) are along the border with Vietnam.

-

Coverage: In 2005, 29% of all households (about 600,000) did not have adequately iodized salt.
No information was collected on fish sauce which may contain iodine and is used commonly

Geographic Distribution: The provinces with the lowest coverage of fortified salt in households
were along the Vietnamese border and in Kampot/Krong Kep. Salt production is carried out almost
exclusively in Kampot and Krong Kep. lodine deficiency is not considered an issue in these two

Low Coverage Populations: Households in the lowest wealth quintile are the least likely to have

Trend: The percent of households without iodized salt decreased from 86% in 2000 to 29%
in 2005. The only provinces where use of non-iodized salt increased (Svay Rieng, Mondolkiri/

/

The NNP has set a target that 90% of households
use adequately iodized salt by 2010. The CDHS
2005 reported that 74% of salt was fortified with
iodine in households with salt. This figure does
not account for households where salt is not used.
On the national level, 2% of households did
not have salt (table 31). The low percentage of
households without salt does not significantly
but has
impact in provinces like Kratie and Mondolkiri/
Rattanakiri where 4 and 8% of households,
respectively do not have salt.

affect the national estimate, more

There were four domains where over 40% of
households did not have salt or iodized salt
(Svay Rieng, Mondolkiri/Rattanakiri, Prey Veng
and Kampot/Krong Kep). The domain of Kampot/
Krong Kep is home to the salt flats where the
majority of Cambodian salt is produced. This area
bordering the sea is not considered to be at risk
of iodine deficiency. Kampot was found to have
the lowest levels of iodine deficiency in school

children in 1997 (table 30).



On the other hand, Svay Rieng and Rattanakiri
had high risk of iodine deficiency in 1997.
Svay Rieng, Mondolkiri/Rattanakiri and Prey
Veng had the lowest percentage use of iodized salt
in 2005. Calculations of number of households
affected per province showed that Prey Veng
and Svay Rieng had a combined number of
over 200,000 households without iodized salt.
Mondolkiri/Rattanakiri had a combined number
of only 15,000 households without iodized salt,
but this represented 44% of the total households
in the two provinces.

Iodized salt is available in markets, but the cost
is a disincentive for use. In Svay Rieng and
Prey Veng, non-iodized salt in the market costs
about 150-200 riels a kilogram (4-5 US cents).
lodized salt costs from 800-1,000 riels a kilogram
(20-25 US cents). Often, households in rural
areas do not buy salt from markets, but exchange
part of their rice harvest for a one year supply
of salt (about 20kg). This salt is brought from
Vietnam to Cambodian border provinces. In 2000,
Vietnamese salt was iodized and the border
provinces had high percentages of iodized salt use.
In 2005 compliance has fallen and the salt brought
over the border to Cambodia is not iodized
(Dr Kieng Navy, personal communication).

Vietnam has led the way with the innovation of
fortifying fish sauce with iron. What has gone
largely unnoticed is that fish sauce probably is
fortified with iodine since the introduction of
iodized salt law. Fish sauce is produced in
Cambodia by a few large producers and large
numbers of small artisan producers. Many
households use fish sauce instead of salt when
cooking, so it is possible that iodine is effectively
delivered through this vehicle to a large majority
of the population. Further efforts should be made
to ensure that fish sauce is made with iodized salt.
Commercially produced food often contain
iodized salt. Commercially produced snack food
consumption is high in young children in
Cambodia (Anderson, 2006; Johnston, 2006).
To know definitively whether iodine is delivered
by these products, they should be tested for iodine
content. Food consumption studies (proposed in
Cambodia) would help greatly to determine the
quantity of foods consumed by different groups
in the population. From that information, the
iodine content delivered could be estimated to
clarify who may still be at risk of iodine deficiency.



Table 31. Percentage of households with no salt and with salt not containing iodine
and number of households without iodized salt by province, CDHS 2005

Percentage of total households Number of
. households
Province co;:latihnis;lgt il:)?itine without salt Total iov(;’li;l;:i“;:\lt
Prey Veng 51.7 1.2 52.9 114,524
Kampot/Krong Kep 62.3 1.1 63.4 87,965
Svay Rieng 80.5 0.3 80.8 85,207
Kandal 30.7 1.5 32.2 81,409
Kampong Cham 15.8 1.7 17.5 58,785
Takeo 25.6 1.1 26.7 48,773
Banteay Mean Chey 30.2 1.1 31.3 45,186
Kampong Speu 28.2 2.2 30.4 43,069
Siem Reap 18.4 1.3 19.7 31,323
Kampong Thom 19.9 1.2 21.1 26,510
Phnom Penh 8.9 1.7 10.6 23,651
Kampong Chhnang 17.7 1.1 18.8 21,822
Battambang/Krong Pailin 8.9 0.3 9.2 20,417
Mondolkiri/Rattanakiri 35.2 8.3 43.5 14,826
Sihanoukville/Koh Kong 17.7 3.1 20.8 14,275
Pursat 9.9 0.6 10.5 10,347
Preah Vihear/Stung Treng 16.0 1.9 17.9 9,942
Kratie 9.5 4.1 13.6 9,695
Oddar Meanchey 16.5 0.1 16.6 5,004
Overall/Total 27.1 15 28.6 600,301
Number 14,243

Note: Percentages are based on total number of households interviewed.

On the national level households in the lowest and the difference in coverage between the lowest and
second lowest wealth quintiles are the least likely to highest wealth quintiles is almost 40 percentage
have fortified salt (table 32). In Kampot/Krong points. A similar association is found with use
Kep, iodized salt is easily available and there is little of iodized salt and socio-economic status in
difference between wealth quintiles. In Svay Rieng, Prey Veng although not to the same extent.
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Table 32. Percentage of households using iodized salt by wealth quintiles by national
domain and selected provinces, CDHS 2005

Province
Wealth Quintile | National ‘ Prey Veng Svay Rieng 1 Klfzﬁg) I()(Zp

Lowest 65 40 10 37

Number 2,845 378 133 137
Second 66 44 12 28

Number 2,884 368 152 163
Middle 71 47 14 39

Number 2,884 293 154 188
Fourth 76 66 24 41

Number 2,715 145 124 160
Highest 87 65 59 45

Number 2,706 78 54 69
Total 73 47 18 37

Number 14,034 1,263 617 716

Overall Moderate

Note: Denominator includes households with salt tested for iodine.

Before universal fortification was mandated in
Cambodia, 86% of households did not use iodized
salt (table 33). Three provinces had significantly
better coverage with iodized salt than the national
average (Svay Rieng, Mondolkiri/Rattanakiri and
Phnom Penh). In Svay Rieng and Mondolkiri/
Rattanakiri,
due to imports of iodized salt from Vietnam.

these conditions were considered

By 2005, the situation reversed for Svay Rieng
and Mondolkiri/Rattanakiri. The percentage of
households not using iodized salt increased in
these two domains while it has dropped in all
other provinces. The lowest numbers of households
not using iodized salt were found in Phnom Penh,
Pursat and Battambang/Krong Pailin (11% or
less).
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Table 33. Percentage of households not using iodized salt by province,

CDHS 2000 and 2005

Province

Banteay Mean Chey
Kampong Cham
Kampong Chhnang
Kampong Speu
Kampong Thum

Kandal

Kratie

Phnom Penh

Prey Veng

Pursat

Siem Reap

Svay Rieng

Takeo

Oddar Meanchey
Battambang/Krong Pailin
Kampot/Krong Kep
Sihanoukville/Koh Kong
Preah Vihear/Stung Treng
Mondolkiri/Rattanakiri
Overall

Households without iodized salt or no salt

Percent

96.1
92.8
93.7
97.3
95.8
90.4
68.9
54.1
87.4
91.6
94.4
63.3
88.5
93.6
93.2
87.9
96.1
74.3
24.4
86.2

Note: Denominator is all households interviewed.
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Number

581
1,724
477
671
621
1,146
268
993
1,090
364
704
566
898
66
819
635
289
198
127
12,236

Percent

31.3
17.5
18.8
30.4
21.1
32.2
13.6
10.6
52.9
10.5
19.7
80.8
26.7
16.6
9.2
63.4
20.8
17.9
43.5
28.6

Number

595
2,012
544
775
689
1,384
289
1,180
1,278
430
927
619
991
146
891
724
320
262
186
14,243

Difference

(2005-2000)
-64.9
-75.3
-74.9
-66.9
-74.7
-58.1
-55.4
-43.6
-34.5
-81.1
-74.7

17.5
-61.7
-77.0
-84.1
-24.5
-75.3
-56.4

19.1
-57.6




Zinc is a critical nutrient for immune function, growth, and development. The effects

of zinc deficiency range from increased risk of mortality, growth retardation,
diminished immune function, skin disorders and cognitive dysfunction (Keusch et al,
20006). Zinc is commonly the most deficient nutrient in complementary foods fed to
infants (Shrimpton et al, 2005).

Zinc treatment in children with diarrhea has been shown to reduce the duration of the
illness and prevent subsequent re-infection. While some studies have shown similar
positive effects of zinc treatment with respiratory infections, conclusions from reviews
find the evidence insufficient or inconsistent (Brown, 2007). WHO consensus currently
recommends zinc for the treatment of diarrhea in children (WHQO, 2005) and evidence
is growing for more extensive preventive supplementation and fortification with zinc.

In March 2006, Population Services International — Cambodia began a pilot project in
Pursat and Siem Reap provinces of social marketing a diarrhea treatment kit of oral
rehydration salts (ORS) packaged with a 10-day treatment of zinc supplements.
This ground breaking project distributed the diarrhea treatment kit through market
channels and through health volunteers of RACHA and Red Cross. While the
project was not evaluated with rigorous quantitative methods, it was considered a very
successful method to deliver ORS plus zinc to caregivers of sick children. The pilot
ended and national implementation of ORS plus zinc was planned, but the 2007
national budget approved by Ministry of Finance did not include zinc (included on
the essential drug list) and the intervention has stalled.

The updated Integrated Management of Childhood Illness (IMCI) guidelines for
Cambodia (2006), prescribe oral rehydration salts (ORS) and a 10-day treatment of
zinc supplements for diarrhea treatment. Health workers are supposed to give the
initial treatment at the health center and have caregivers give the remaining tablets
at home. There is no policy on preventive zinc supplementation, but it is likely that
zinc will be included in multi-micronutrient supplements for women and children in
the future.

There is no population data on zinc deficiencies in Cambodia. The risk of zinc deficiency
in children is estimated through proxy measures. The next section on zinc treatment
provides analysis on diarrhea prevalence and the quantities of zinc needed.

Micronutrient Deficiencies and Interventions in Cambodia
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Zinc Deficiency
4 N

Zinc Deficiency Summary Points

Prevalence: Cambodia is estimated to
have among the highest rates of zinc
deficiency in children in SE Asia
(prevalence of stunting - 43%). An
estimated 647,000 children under five
years of age are zinc deficient.

Geographic Distribution: Every province
in Cambodia is at a high risk for zinc
deficiency (>20% stunting). The provinces
with the highest estimated rates of zinc
deficiency are Pursat, Siem Reap and
Mondolkiri/Rattanakiri. The provinces with
the most children with zinc deficiency are
Kampong Cham, Battambang/Krong Pailin,
and Siem Reap.

Populations at Risk: Children from 6 to
18 months of age are considered to have
the greatest need for zinc treatment as
this is when the combined effects of
malnutrition and disease cause permanent
damage or death in children. Zinc
deficiency is higher among children
from the poorest households and of
mothers with no education.

Trend: Zinc deficiency is likely to have
decreased slightly as the prevalence of
stunting declined from 50 to 43% from
2000 to 2005. This shows a slight
improvement but is over two times the
prevalence given as a cut-off for high risk
of zinc deficiency (20%).

- J

In Cambodia, only one study has measured serum
zinc in severely stunted children (-3 SD Height for
Age) in a Phnom Penh slum. Despite expectations
for all children to be deficient, only three-quarters
of the children were found to have low serum
zinc concentrations (<9.9 pmol/L - Jack, 2005).

Globally, there is little biochemical data available
to assess the prevalence of zinc deficiency. There is
no ideal measure for assessment of small changes
of zinc status in individuals but serum zinc
concentrations can be used for population zinc
status measures (Brown, 2007). Iron deficiency is
often found along with zinc deficiency as both
minerals are found in the same food sources and
absorption is modified by the same dietary
components. Iron and zinc deficiencies are expected
to follow similar patterns in a population (IZiINCG,
2004). New guidelines for assessing population zinc
status suggest that stunting can be used as a proxy
indicator of zinc deficiency where serum zinc
concentrations or dietary zinc intake data is not
available.

The International Zinc Nutrition Consultative
Group (IZiNCG) used national prevalence of
stunting and dietary assessment to estimate the
risk of zinc deficiency. This assessment stated
that Cambodia had the highest percentage of
population at risk of zinc deficiency in SE Asia
(44% - IZiINCG, 2004). This analysis was based
on population counts from the early 1990’ and
an unnamed source of national data on zinc and
phytate content in Cambodian foodstocks.

Use of current estimates of stunting is more likely
to provide accurate conditions of zinc deficiency
in children. All provinces had a prevalence of
stunting above 20%, which is the cut-off point
for high risk of zinc deficiency (table 34).
The provinces with highest prevalence of children at
risk of zinc deficiency were Pursat, Siem Reap and
Mondolkiri/Rattanakiri, and Siem Reap (58% or
higher). The results from Pursat province should
be interpreted with care, and further detail is
given in the anthropometry section in the Annex.
The provinces with the most children at risk
are Kampong Cham, Prey Veng, and Siem Reap
with almost 60,000 children or more at risk per
province. In total, close to 650,000 children under
five are stunted and at high risk of deficiency.



Table 34. Prevalence and counts of number of children aged 0-59 months at risk of zinc
deficiency by province, CDHS 2005

Percent of children Number of children
Province at risk of zinc Number at risk of zinc
deficiency deficiency

Kampong Cham 43.3 305 77,202
Siem Reap 58.1 135 60,844
Battambang/Krong Pailin 46.7 93 56,718
Prey Veng 41.0 175 48,312
Takeo 44.7 104 46,947
Kandal 31.1 303 39,990
Pursat 64.1 197 35,509
Kampong Thom 45.1 223 33,444
Kampot/Krong Kep 38.6 88 33,176
Kampong Speu 39.6 236 32,308

Banteay Mean Chey 37.9 370 31,531

Kampong Chhnang 41.8 252 29,262
Svay Rieng 45.6 137 23,818

Phnom Penh 24.1 188 21,003

Kratie 42.0 88 19,687
Preah Vihear/Stung Treng 51.4 68 18,726
Sihanoukville/Koh Kong 39.5 87 16,372
Mondolkiri/Rattanakiri 57.8 40 12,907
Oddar Meanchey 50.8 266 8,835

Overrall/Total 42.6 3,356 646,591

Note: Percent at risk of zinc deficiency is percent stunted (-2 SD HAZ).

The risk of zinc deficiency (stunting) is affected
by age but cannot be interpreted straight-forward
by the rates by age groups below (table 35).
For children from 6 to 18 months of age, the risk
is highest while the numbers are lowest (less than
15%). Although the risk increases rapidly until
18 months of age (51%), by the time that the
child reaches 18 months, the damage is underway.
It is very difficult for children to recover from
stunting without strong, well managed effective
treatment of malnutrition programs, which are rare.

The risk of zinc deficiency is associated with
maternal education. The least educated mothers
have children with the highest risk of zinc
deficiency (52%) while the best educated have
children with the lowest risk (27%). Zinc deficiency

also is likely twice as common among children
from poor households (23%) compared to rich
households (52%).

The risk of zinc deficiency is at or above 20% in
every maternal education and socio-economic
category. 'This can be interpreted that all
Cambodian children are at high risk for zinc
deficiency and blanket supplementation is needed.
While small studies have demonstrated positive
effects of zinc supplementation in children, the
two largest studies of zinc supplementation in
children in Pemba, Tanzania and southern Nepal
with sample sizes of 25,000 and 29,000,
respectively have not shown any significant effects
on morbidity or mortality (Sazawal et al, 2007:
Tielsch et al 2006).

Micronutrient Deficiencies and Interventions in Cambodia
Information for Improved Programming

@.



@

Table 35. Prevalence of children aged 0-59 months at risk of zinc deficiency by
background characteristics, CDHS 2005

Percent of children at risk of zinc deficiency

Age in months Percent Count
<6m 14.7 319
6-8m 12.7 172
9-11m 22.5 177
12-17m 39.9 349
18-23m 50.5 376
24-35 47.9 654
36-47m 53.1 684
48-59m 50.7 626
No education 51.6 806
Primary 43.5 1960
Secondary or higher 27.4 590
Poorest 52.4 838
Poorer 47.3 748
Middle 44.6 638
Richer 39.4 561
Richest 23.1 570
Total 42.6 3356

Note: Percent at risk of zinc deficiency is percent stunted (-2 SD HAZ).

Zinc treatment of diarrhea has been demonstrated
to be effective. Distribution of zinc tablets
packaged with ORS in diarrhea treatment kits
began in two provinces of Cambodia. This combined
treatment was well received in these provinces,

often replacing the misuse of antibiotics or

Micronutrient Deficiencies and Interventions in Cambodia
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intravenous fluids given by public and private
health providers. This intervention desperately
needs to be made available on the national level
along with education on treatment of diarrhea
to caregivers and health providers.



Zinc Treatment for Diarrhea

s

Diarrhea Summary Points

the prevalence of diarrhea.

-

Prevalence: In 2005, the prevalence of diarrhea in children in a two-week period was 20%,
representing almost 300,000 children under 5 years of age.

Geographic Distribution: Children in Kampong Cham, Preah Vihear/ Stung Treng, and
Prey Veng had the highest prevalence of diarrhea. The provinces with the largest numbers of
children under 5 with diarrhea were Kampong Cham and Prey Veng.

Populations at Risk: The prevalence of diarrhea was highest among children 6 to 23 months
of age. Children of more educated mothers and from households of higher socio-economic
status had slightly lower prevalence of diarrhea, but it was common among all children.

Trend: No change in the prevalence of diarrhea was identified between 2000 and 2005. The two
DHS surveys were done at different times of the year. The month of the year clearly affected

J

The CDHS provides
geographical distribution of diarrhea. The question
on diarrhea in the DHS asks about the two weeks
prior to the interview; results can be viewed as the
prevalence/number of children that have diarrhea
in a two-week period. The national prevalence of
diarrhea in a two-week period is 19.5% according
to the CDHS 2005; this is virtually unchanged
from the 2000 prevalence of 18.9% and
corresponds to - 300,000 children under-5.
Kampong Cham, Preah Vihear, Stung Treng, and
Prey Veng have the highest prevalence of diarrhea.

information on the

Provinces with the most cases of diarrhea include
Kampong Cham, Prey Veng, and Kandal.

In Cambodia, there is a great need for improved
water and sanitation services and hygiene practices
to prevent diarrhea. An enormous number of
children are continually becoming sick with
diarrhea in any given two week period. In
Kampong Cham, over 50,000 children under
5 have diarrhea in a two week period. These
children would benefit from the use of diarrhea
treatment including zinc tablets.

©
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Table 36. Prevalence and counts of diarrhea in children under five in the two weeks
preceding the survey by province, CDHS 2005

Percent of children
with diarrhea Number of
Province in the two weeks Number children with
preceding the diarrhea
survey

Kampong Cham 30.0 880 53,513
Prey Veng 27.2 562 32,073
Battambang/Krong Pailin 18.3 492 22,210
Kandal 17.2 635 22,147
Banteay Mean Chey 22.3 316 18,539
Kampong Thom 25.0 369 18,527
Phnom Penh 18.4 598 16,059
Siem Reap 14.3 626 14,986
Pursat 24.8 205 13,746
Kampong Speu 16.4 433 13,368
Kampong Chhnang 16.9 293 11,845
Takeo 11.2 460 11,755
Kratie 22.6 178 10,584
Preah Vihear/Stung Treng 28.0 194 10,207
Kampot/Krong Kep 11.0 363 9,466
Svay Rieng 9.8 236 5,115
Mondolkiri/Rattanakiri 21.1 147 4,713
Sihanoukville/Koh Kong 8.8 191 3,647
Oddar Meanchey 13.8 92 2,398
Overrall/Total 19.5 7,271 294,898

In 2005, caregivers did not regularly contact health
centers for treatment of diarrhea in their children.
Only just over one third of children under 5 were
taken to a health provider for treatment and of
these children, only one third went to the public
sector (CDHS 2005). For the 300,000 children
with diarrhea only about 38,000 received treatment
from the public health sector. The challenge of
achieving high coverage rates through the public

Micronutrient Deficiencies and Interventions in Cambodia
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sector with diarrhea treatment kits with zinc tablets
supplementation is formidable, and is only one
way to reach sick children. A successful social
marketing campaign of the diarrhea treatment
kit that PSI developed would be the type of
public-private partnership that would deliver the
product to the caregiver and child and change
treatment behaviors in caregivers and health care
providers.



Where the risk of zinc
deficiency (stunting) by age
in months does not clearly
identify when zinc is lacking,
the prevalence of diarrhea
is more useful. Table 37
shows that the prevalence of

diarrhea is high at less than

Table 37. Diarrhea Prevalence of Children Under-5 Years by
Socio-Economic Characteristics

Percent of children

with diarrhea in the
) Number
two weeks preceding

the survey

6 months of age (18%) but [N Schooling 21.4 1,730
it reaches its highest point at Primary 19.9 4.288
6 to 11 months of age (32%).

. . Secondary + 15.7 1,253
Zinc treatment for diarrhea -
is critical for children 6 Wealth Quintile
months and older. Studies |Lowest 22.4 1,945
have shown that =zinc |Second 20.8 1,646
treatment before 6 months | Middle 19.8 1,276
of age does not provoke | g, urth 18.3 1,176
the same positive outcomes Highest 14.1 1228
(Brown, 2007). )
It is interesting to note that 0to6 17.7 743
maternal  education and |6to 1l 31.8 773
socio-economic status affect 12 to 23 27.9 1,517
the prevalence of diarrthea, |24 (o 35 20.4 1,418
bu.t ,not :jxs strongly a.s the 36 to 47 13.6 1,430
child’s age in months. Children 48 t0 59 9.8 1,389
of uneducated mothers are

Overrall 19.5 7,271

one-third more likely to have
diarrhea than children of
mothers with secondary or
higher education. Children from households of
the lowest wealth quintiles are about two-thirds
more likely to have diarrhea compared to children
from households of the highest wealth quintile.
Children aged 6 to 11 months are more than 3
times as likely to have diarrhea compared to
children aged 48 to 59 months. Diarrhea is a
common problem in the majority of children
in Cambodia and special attention is needed
to address the devastating interaction of disease
and malnutrition when exclusive breastfeeding
ends at six months of age.

The prevalence of diarrhea is strongly affected by
seasonality. This has the potential to affect trend
estimates as the CDHS 2000 and 2005 were carried

out at different times of the year. The prevalence
of diarrhea by month (figure 18) shows the highest
rates in the dry season (from January to March).
The seasonal trend is not complete due to a lack
of data in August, but shows a decline from the
highest rates in the dry season (January and
February) to the lowest rates in the rainy season
(May and June). The highest rates of diarrhea in
the dry season may be related to the low quantity
and poor quality of water in the dry season.
Similar trends with diarrhea have been found in
community based surveillance of measles and
diarrhea in four Cambodian provinces (Oum,
2005) and in neighboring Thailand (Jiraphongsa,
2005). Both of these studies show diarrheal disease
peaks in January and is least common in July.

Micronutrient Deficiencies and Interventions in Cambodia
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Figure23. Diarrhea prevalence by month and year of survey, CDHS 2000 & 2005
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Stocks of zinc tablets packaged with with ORS
are not currently available in Cambodia for
This method
has been well documented and advocated for
strongly in its own WHO statement. Now
Cambodia desperately needs to procure zinc

diarrhea treatment. treatment

tablets and begin effective implementation of
this intervention. Considering the seasonality of

diarrhea, the stocks should be secured by June
or July to prepare for the increasing incidence
of diarrhea as the year comes to an end. Strong
advocacy should be made to the governmental
sections who allocate budget for essential
medicines to ensure that zinc tablets are procured
in 2008 to avoid the lost opportunities for
child survival that occurred in 2007.



This research set out to quantify the current status of anemia, micronutrient

deficiencies, and the public health interventions designed for their treatment or
prevention. Although this document presents a lot of information on these topics, it is
far from comprehensive. Additional analysis on the available data sources can provide
more information. For each topic, coverage estimates, geographic distribution, at-risk
populations, and trends have been quantified. Data quality was reviewed and in-depth
analysis on the different indicators revealed various issues. The conclusions begin with
cross-cutting issues which are presented along with related recommendations under
the following headings:

Eg a) Improving the quality
b) Inequity and low coverage
¢) Formalizing community
d) Preventable anemia

The section on cross-cutting issues is followed by recommendations for issues affecting
individual topics.

Cross- Cutting Issues

a) Improving the Quality of Information

Cambodia Demographic and Health Survey

The analysis of the two CDHS surveys showed that the methods used to calculate
and report indicators on micronutrient interventions were not consistent. The survey
question for some indicators changed from 2000 to 2005. In addition to this
inconsistency, there are also problems with “don’t know” responses for the following
indicators:

 Vitamin A Supplementation in children in the past 6 months
o Recommended IFA supplementation (90+ tablets) during pregnancy
o Deworming in children in the past 6 months

Micronutrient Deficiencies and Interventions in Cambodia
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With vitamin A supplementation in the CDHS
2005, we found that not adjusting for the answer
“don’t know” when and issues of maternal recall led
to a significant underestimation of the coverage.

Other indicators were not significantly affected
by the “don’t know” when or how many responses
because of low coverage. This situation could change
as coverage of the interventions improves over time.
This is made more likely by the finding that the
subpopulation of women most likely to receive iron
supplementation are also the most likely to respond
“don’t know.”

The three

problem of respondents responding “don’t know”.

indicators above have a common

The “don’t know” category is treated differently
in calculation in each of the three indicators.
For vitamin A, the “don’t know” when responses
are added to the “No” category. For iron
supplementation, the “dont know” how many
responses are kept separate for indicator calculation
and are present in the report table. For deworming
the “don’t know” when responses are not included
in calculation of the indicator and not included
in the report table.

The different methods used with the “don’t know”
responses could greatly affect coverage estimates.
The changing of methods complicates
intepretation. A common method for calculating
indicators with “don’t know” responses is needed.

In the next CDHS special training to interviewers
on nutrition indicators could help to reduce the
number of “don’t know” answers from respondents.
The questionnaire can be shortened to reduce the
answer fatigue that the respondent suffers during
a 60 to 90 minute interview. The CDHS also
should be focused more on the known documented
causes of morbidity and mortality and their
interventions and away from the donor driven
agenda evident in the past.

Health Information System

Currently, the Cambodian Health Information
System does not accurately measure delivery of
interventions. While not detailed extensively here,
evidence of HIS data quality issues raises serious
questions of its validity. Every month, the HIS
collects large amounts of data related to nutrition
and is currently the only regular source of data
that is representative below the provincial level.
To improve data quality, the data should be used
and reviewed on a regular basis. A new analysis
database currently under development by A2Z
and RACHA will provide the NNP with routine
nutrition indicators calculated from HIS data.
This will put the data into use and consistent review
and feedback will help to improve data quality.
External validation of HIS data is also needed to
improve data quality.

research  shows

This that the HIS likely
overestimates vitamin A supplementation coverage.
Three possible causes of overestimation (inaccurate
target populations, double counting, supplementing
outside the target group) are presented in this
report. Results from the planned census will help

to improve the target population numbers.

The issue of double counting could be addressed
if all supplementation was completed in the same
month throughout the country. This is difficult as
some health operational districts begin the month
before or finish the month after the planned
vitamin A supplementation month. Reducing the
allotted time for supplementation activities could
help, but there is concern that this would puta heavy
burden on the outreach workers who normally
work as public health providers in the morning
and private providers in the afternoon.



Supplementation outside the target group is
difficult to address. High dose vitamin A
supplementation of women outside the target time
period is dangerous. Further research is needed to
determine the extent of vitamin A supplementation
outside of target groups for both children
and post-partum mothers. New national
and international recommendations recommend
post-partum mothers receive a high-dose vitamin A
supplement only up to six weeks after delivery
to prevent the chance of vitamin A related birth
defects. Research on deworming during prescribed
periods is also important. If problems are
identified, improved training of health workers
with appropriate materials should immediately
address the issue.

Monitoring Biannual Interventions

Even if the CDHS were to provide an accurate
estimate for all indicators, it is only representative
down to the province or province group level and
is conducted only every five years. It is not designed
to monitor biannual interventions. To monitor
biannual interventions, a low-cost, accurate measure
on the appropriate level is needed.

Lot Quality Assurance Sampling (LQAS) methods
using a questionnaire with improved questions
on vitamin A supplementation implemented
immediately after the supplementation round
would fit this need. A standardized method can
replace the more expensive survey tools that
NGOs have used to monitor individual programs.
The data collected from a standardized LQAS
method could also be used to validate and
strengthen the HIS.

b) Inequity and Low Coverage

This analysis shows great variation in delivery of
interventions by province and socio-economic
status. The most disturbing finding is that
the Cambodian women and children who are
most in need of micronutrient and deworming
interventions are the least likely to receive them.
The great inequities in the delivery of child

survival interventions were first documented in the
data from 2000 and continue to be evident today.
The micronutrient interventions in this report
are promoted for all women and children but it is
critical to realize that anemia and micronutrient
deficiencies will not decrease unless the population
in need receives the appropriate interventions.

In addition to focusing on those most in need,
programs must strive to reach as many people
as possible in order to achieve the best possible
improvements in health outcomes. The coverage of
almost all interventions reviewed is unacceptably
low. Only half of children and one-third of post-
partum women receive vitamin A. Two-thirds of
all targeted populations do not receive deworming
or iron supplementation. The easiest way to
increase universal coverage is to provide for the
easy-to-reach populations, but the populations that
will benefit the most from preventive interventions
often are not those who are easy-to-reach.

As resources permit, the best solution is to focus
on both maximizing coverage and ensuring
prevention in the most vulnerable populations.
This can be achieved by setting dual target goals,
standardizing and

implementation removing

barriers to access and use.

The current MoH target goals for vitamin A,
iron supplementation and deworming focus on
overall coverage. This does not help to target the
individuals who have the strongest need for these
interventions. A dual target goal, that is a second
goal of reaching a set percentage of those in
the lowest wealth quintiles could help to target
those most in need.

The lack of a standard system for implementation

contributes to the provincial variation of
coverage. There is a strong need for the National
Nutrition Program standard

implementation plan with all government partners

to produce a

and begin implementation in all operational
districts according to the plan. A key to the
standardized implementation, the communication
strategy on vitamin A and iron supplementation
is currently being developed by the NNP, WHO,

@



and A2Z. As demand from the household and
community level increases and is coupled with
regular provision of services from health providers,
coverage will improve. From that point, efforts
can begin to focus on maintenance of high rates
of coverage.

Barriers to high coverage exist on supply-side and
receiving-side. On the supply side stock-outs, poor
knowledge on work responsibilities and staffing
problems has been identified. Research on the
supply chain and distribution of vitamin A, iron
and mebendazole can help to address stock-outs.
Standardized implementation plans and improved
ownership on the operational district and health
center level is needed to address staffing and job
responsibility issues.

On the receiving side, barriers to high coverage
include difficult access to health services, insufficient
community mobilization, poor knowledge about
the interventions and reduced contact with health
providers after a child reaches one year of age.
Community health volunteers could significantly
address these issues if given the responsibility.

c) Formalizing the Role of
Community Health Volunteers

As more household and community level
interventions are recommended and adopted,
the requirements for implementation are less in
the hands of facility based workers. Curative zinc
treatment for diarrhea and daily in-home multi-
micronutrient fortification of complementary

food must be done in the household. These

interventions require new delivery strategies.

One strategy is to formalize the roles and
responsibilities of community health volunteers.
This process is beginning. The 2007 revised
vitamin A policy defined a role for community
health volunteers in the delivery of vitamin A

capsules. Integrating community health volunteers
as paid staff of the health system and increasing
their accountability through monitoring could
have a large impact to improve programs. The costs
of this strategy would be more expensive than the
current system, but the investment in successful
programs would reap large returns in terms of
health, development and economic gain.

d) Preventable Anemia

The terms used in regular discussion of anemia
(and micronutrient deficiencies) can marginalize
the issue to the hands of a few persons working in
nutrition. The label of iron deficiency anemia or
nutritional anemia implies that the problem can
be solved by nutrition interventions alone. This is
not the case. A comprehensive integrated approach
to anemia prevention (and child health) needs
commitment than the
Nutrition Program and a condition that is framed
as a nutritional issue is not likely to get the

from more National

attention it deserves from other ministries and
departments.

Programs need to focus on preventable causes of
anemia within child health programs and secure
involvement from both the government and
the general public. The interventions including
improved sanitation, access to potable water,
ORS plus zinc treatment of diarrhea, rotavirus
vaccine, bed nets and proper antibiotic treatment
of ARI should be integrated into the health actions.
For progress to be made with nutrition, strong
collaboration is needed between health workers,
national programs and organizations working
in child survival, rural development, water and
sanitation, food safety, education and several
other sectors. To secure the involvement of all these
different sectors, clear and understandable terms
to define the issues must be used.



Methods

Number of Households and
Children

The national and provincial
population estimates of Cambodia
were taken from estimates calculated
by the National Institute of
Statistics (NIS). These population
counts originated from the 1998
Census and were updated from
the = Cambodian
Population Survey of 1994.

Intercensal

The number of households in each
province was calculated by dividing
the NIS population estimates by
the mean household size from the

CDHS 2005.

The population of each province
is an average of NIP estimates of
2005 and 2006 because the
CDHS 2005 was conducted from
September 2005 to February of
2006. Population estimates for
specific age groups of children
are based on the NIS population
estimates and  percentage of
population in the specific age

groups from the CDHS 2005.

Table 38. Population counts by province.

NIS 2005

Province(s)

Banteay Mean Chey
Kampong Cham
Kampong Chhnang
Kampong Speu
Kampong Thom

Kandal

Kratie

Phnom Penh

Prey Veng

Pursat

Siem Reap

Svay Rieng

Takeo

Oddar Meanchey
Battambang/Krong Pailin
Kampot/Krong Kep
Sihanoukville/Koh Kong
Preah Vihear/Stung Treng
Mondolkiri/Rattanakiri

January 2006
Population

Estimates
722,897
1,682,799
579,228
708,778
628,048
1,262,377
357,492
1,118,942
1,081,780
494,889
793,907
527,229
912,664
151,127
1,113,449
693,982
342,531
278,275
170,497

13,620,889

Micronutrient Deficiencies and Interventions in Cambodia
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Methods used for vitamin A
analysis

Imputation and selecting cases from one month
post supplementation round

The three issues related to calculation of child
vitamin a supplementation within the last six
months include: “don’t know” response, recall bias,
and date heaping. These issues are addressed by
limiting analysis to mothers responding in
December and imputation.

The 2005 CDHS was carried out from September
of 2005 to March of 2006. There was one vitamin
A supplementation month during this time period,
and it took place in November of 2005.
December is selected to reduce the time between
interview and supplementation, which will help
to limit the effects of recall bias and date heaping.

Approximately 1/3 of mothers reply “dont know”
to the second question of a series of two questions
used to calculate the indicator of child vitamin
A supplementation within the last 6 months.
These children are then included in the “no”
category for indicator calculation, which under-
estimates coverage because some of these children
are likely to have been supplemented in the last
six months. Imputation, predicting a response for
those mothers who reported “don’t know,” is used
to correct this problem.

Selecting only mothers interviewed in December
and those that reply
“don’t know” provides an estimate of coverage.
The number of months since the last supple-
mentation is predicted for all of the mothers

imputing values for

interviewed in December responding “yes” to
the first question (has (child) ever received a
vitamin A dose like this?) and “don’t know” to
the second question (how many months ago did

(child) take the last dose?).

For the entire survey 6,525 mothers were asked
the first question on child vitamin A supplementation.
Selecting only mothers interviewed in December
reduces this number to 1,160. Of these mothers,
882 reply “yes” and are asked the second question.

The remaining 278 mothers are included in
the denominator for calculation of the indicator
and are not asked the second question. Of the
882 mothers asked the second question in
December, 515 give a month within the last six
months, 166 give a month more than six months
ago, and 201 reply “dont know.” The number
of months since the last supplementation is
predicted for the 201 mothers
“don’t know.” The following determinants are

responding
used for prediction:

child’s age, child’s sex, breastfeeding status, urban/
rural residence, mother’s education, mother’s age,
socio-economic status, mother received vitamin A,
last visit to health center.

After imputing, 63 of the 201 predicted values are
within the last six months. These are added to the
515 that gave a month within the last six months
to form the numerator for indicator calculation.
This makes a total of 578 within the last six months
over the total number of child cases - 1160.
For 2005, this method increases the coverage
from 34% the reported in the CDHS to a new
estimate of 50%.

A limitation to imputation is that it does not
control for the necessary assumption that women
who respond “don’t know” are different from
those that give a figure. Another limitation to
predicting values is that much of the variability in
supplementation can not be explained. In this case,
the selected determinants used for imputation
only explain 10% of the variation (not shown).

A limitation to only using interviews from
December is that despite including mothers from
all provinces, the survey is less robust in terms of
national representation. Domains that collected
data from groups of provinces will show only data
from the province where data was collected in
December. The domains of groups of provinces are
those with low population so the outcomes do not
strongly affect the national estimates. December
respondents are not statistically different from
those interviewed in other months with respect
to age, wealth, and education (table 39) as shown
by probit regression on the month of December

(table 40).



Table 39. Mean age of child, household wealth quintile, respondent’s age and education
by month of interview categorized into December and all months of data

collection, CDHS 2005

Age of Child in Months

December 29.2 1,592
Other Months 29.4 6,698
Wealth Quintile

December 2.66 1,592
Other Months 2.73 6,698
Age of Respondent

December 9.6 1,592
Other Months 29.9 6,698
December 3.45 1,592
Other Months 3.46 6,696

Total

Mean

Number

8,288

Table 40. Probit Regression of the Month of December on Child’s Age, Wealth,

Respondent’s Age and Education

Independent Variables Coefficient P-Value
Age of Child in Months <-.01 0.76
Wealth Score <.01 0.94
Age of Respondent <-.01 0.31
Year of Education <.01 0.89
Dependent Variable = Months of December
Number ,288

Testing for Interactions
and Collinearity in Regression
Analysis

Regression analysis used to evaluate the associations
between individual characteristics and vitamin A
supplementation included analysis on interactions
and collinearity of the independent variables.

Interaction variables were created by multiplying
each predictor variable with every other predictor
variable. These interactions variables were then
included in a regression and none were found to
be significant. Collinearity was tested for using a
STATA postestimation command, collin, provided
by the Academic Technology Services of UCLA.
No independent variables had a VIF value meriting
further attention (above 10).

Micronutrient Deficiencies and Interventions in Cambodia
Information for Improved Programming
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Anthropometry

The anthropometry indicators below were calculated according to WHO Child Growth Standards
(WHO, 2007) using data from both the CDHS 2000 and CDHS 2005.

Table 1. Percent distribution of valid anthropometry Z- scores by province, CDHS 2005

\(;thlj C(:illliid Eﬁfé Total Weighted we?llll_ d

‘ -~ data ghte

Province Percent Percent Percent Percent Count Count
Pursat 76.4 7.7 15.9 100.0 115 195
Banteay Mean Chey 80.9 6.8 12.4 100.0 167 204
Krong Preah 83.8 3.9 12.3 100.0 104 223
Sihanouk & Koh Kong 88.0 4.7 7.3 100.0 302 171
Phnom Penh 86.0 7.2 6.8 100.0 79 335
Mondolkiri/Rattanakiri 82.1 11.6 6.3 100.0 127 157
Svay Rieng 85.4 8.8 5.8 100.0 276 169
Prey Veng 89.6 4.8 5.6 100.0 338 179
Kandal 90.3 4.5 5.2 100.0 338 274
Siem Reap 86.6 8.4 5.0 100.0 217 242
Kampong Thom 79.0 16.1 4.9 100.0 51 238
Oddar Meanchey 83.6 11.6 4.8 100.0 105 292
Preah Vihear & Steung Treng 85.7 10.0 4.3 100.0 432 162
Kampong Cham 87.1 9.8 3.1 100.0 157 220
Kampong Chhnang 89.6 7.3 3.1 100.0 104 263
Kratie, Kampot & Krong Kep 88.5 8.5 3.0 100.0 198 204
Battambang & Krong Pailin 90.3 7.2 2.6 100.0 279 223
Kampong Speu 92.5 5.1 2.4 100.0 213 215
Takeo 93.9 5.4 0.7 100.0 238 191
Total 87.4 7.3 5.3 100.0 3841 4157

For accurate measures of anthropometry, it is
important to demonstrate that a high percentage
of children selected were successfully measured.
Half of all households were selected for
anthropometry. In those households, an average
of 7.3 % of children had died. An average of 5.3
% had invalid or missing data. Most provinces
have an acceptable percentage of invalid or missing
data, except for three. Pursat has three times the
percentage of invalid or missing data (15.9%)
compared to the national average while Banteay
Mean Chey, and Sihanoukville/Koh Kong (12%)
have over twice the national average. These data
should be considered less representative of these
provinces than the other provinces on the whole.

Micronutrient Deficiencies and Interventions in Cambodia
Information for Improved Programming

Another method to review data quality is to
observe the mean and standard deviation of the
Z-scores. The standard deviation of the height
for age Z-score for Pursat province (1.9) is the
highest of all provinces and significantly higher
than the national total standard deviation (1.3)
indicating a greater variety of height measures
in the distribution and poorer quality data.
The height measures of Pursat province also affect
the weight for height and BMI Z-scores.
The standard deviations for the weight for height
and BMI Z-scores (1.9 and 1.8 consecutively)
are almost twice the national average (both 1.1)
also indicating poor quality data.



Table 2. Mean and standard deviation of valid anthropometry Z scores by province.
CDHS 2005

Standard Deviations (SD)

Provi Weight Weight Weight for BMI for
HOVIREE for age SD for age SD height SD age SD
Banteay Mean Chey Mean 1.3 -1.6 -0.5 -0.3
Std. Deviation 1.0 1.1 0.9 0.9
Kampong Cham Mean -1.5 -2.0 -0.6 -0.3
Std. Deviation 1.1 1.2 1.1 1.0
Kampong Chhnang Mean -1.5 -1.8 -0.7 -0.5
Std. Deviation 1.0 1.2 0.9 0.9
Kampong Speu Mean -1.4 -1.7 -0.7 -0.5
Std. Deviation 0.9 1.1 1.0 1.0
Kampong Thom Mean -1.6 -1.9 -0.7 -0.5
Std. Deviation 1.0 1.2 1.0 1.0
Kandal Mean -1.4 -1.4 -0.8 -0.7
Std. Deviation 1.0 1.4 1.0 1.1
Kratie Mean -1.5 -1.9 -0.6 -0.4
Std. Deviation 1.1 1.4 0.9 0.9
Phnom Penh Mean -1.0 -1.2 -0.4 -0.3
Std. Deviation 1.1 1.3 1.2 1.2
Prey Veng Mean -1.6 -1.7 -0.9 -0.7
Std. Deviation 1.1 1.2 1.1 1.1
Pursat Mean -1.6 2.5 -0.2 0.0
Std. Deviation 1.1 1.9 1.9 1.8
Siem Reap Mean -1.7 2.2 -0.6 -0.4
Std. Deviation 1.0 1.3 1.1 1.1
Svay Rieng Mean -1.6 -1.8 -0.7 -0.5
Std. Deviation 0.9 1.3 1.2 1.3
Takeo Mean -1.5 -1.8 -0.6 -0.5
Std. Deviation 1.0 1.3 1.2 1.2
Oddar Meanchey Mean -1.6 -1.9 -0.7 -0.5
Std. Deviation 1.0 1.3 0.9 1.0
Battambang & Krong Pailin Mean -1.3 -1.7 -0.5 -0.3
Std. Deviation 1.0 1.4 1.2 1.1
Kampot & Krong Kep Mean -1.3 -1.6 -0.6 -0.4
Std. Deviation 1.0 1.2 0.9 0.9
Sihanoukville & Koh Kong Mean -1.5 -1.8 -0.6 -0.4
Std. Deviation 1.1 1.5 0.9 1.0
Preah Vihear & Stung Treng Mean -1.8 -1.9 -0.9 -0.8
Std. Deviation 1.0 1.2 0.9 1.0
Mondolkiri/Rattanakiri Mean 2.0 -2.5 -0.7 -0.5
Std. Deviation 1.2 1.5 1.0 1.1

Mean

Std. Deviation
N

Micronutrient Deficiencies and Interventions in Cambodia
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Figure 1. Histogram of Height for Age Z-scores ( Stunting), CDHS 2005
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Figure 2. Histogram of Weight for Age Z- scores ( Underweight), CDHS 2005
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Figure 3. Histogram of Weight for Height Z - scores ( Wasting), CDHS 2005
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Figure 4. Histogram of Body Mass Index Z -Scores, CDHS 2005
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Table 3. Prevalence of malnutrition indicators by background characteristics, CDHS 2005

Low Body

Stunted  Underweight =~ Wasted Mass Index

(<2SDHAZ) (<2SDWAZ) (<-2SDWHZ)

' (<-2SD Z-BMI)

Age in months Percent Percent Percent Percent

<6 m 14.7 13.5 13.3 13.8 319
6-8m 12.7 10.7 9.1 11.0 172
9-11m 22.5 28.4 17.1 15.7 177
12-17m 39.9 24.0 10.7 8.7 349
18-23m 50.5 31.2 8.1 5.0 376
24-35m 47.9 28.1 6.4 4.0 654
36-47m 53.1 34.9 7.9 4.2 684
48-59m 50.7 35.3 5.5 4.3 626
Male 45.4 29.9 8.8 6.6 1630
Female 40.1 27.2 8.3 6.6 1726
Average or larger 40.7 25.8 7.6 5.9 2864
Smaller than average 53.5 44.1 13.2 9.9 355
Very small 53.6 45.0 16.3 12.4 109
Don't know 59.7 46.6 13.8 13.4 27

Low BMI (<18.5) 45.5 41.8 15.1 11.3 643
Normal BMI (18.5-24.9) 423 25.8 7.3 5.6 2438
Overweight/Obese (>=25) 39.0 21.0 4.3 4.2 271

Phnom Penh 24.1 14.4 7.0 7.0 266
Other urban 39.9 31.1 8.5 7.2 319

Rural 44.7 29.6 8.7 6.5 2771
Total 42.6 28.5 8.6 6.66 3356
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Table 4. Prevalence of malnutrition indicators by background characteristics, CDHS 2005

Wasted Low

Stunted | Underweight |~ Wasted ' Bo dy Mass Index

(<2SDHAZ) (<2SDWAZ) (<-2SD WHZ) (<-25D Z-BMI)

Province Percent Percent Percent Percent Count
Banteay Mean Chey 37.9 22.0 5.9 3.9 135
Kampong Cham 43.3 29.3 8.7 5.8 370
Kampong Chhnang 41.8 29.3 7.7 5.5 137
Kampong Speu 39.6 23.8 8.1 4.0 197
Kampong Thom 45.1 31.9 6.0 5.9 188
Kandal 31.1 28.6 10.9 9.8 303
Kratie 42.0 27.7 6.2 5.3 93
Phnom Penh 24.1 14.4 7.0 7.0 266
Prey Veng 41.0 30.0 12.5 11.3 236
Pursat 64.1 34.5 16.6 13.1 88
Siem Reap 58.1 37.6 8.0 6.1 305
Svay Rieng 45.6 27.9 11.4 9.7 104
Takeo 44.7 31.9 7.1 5.4 223
Oddar Meanchey 50.8 26.9 7.3 6.7 40
Battambang & Krong Pailin 46.7 23.2 7.5 4.7 252
Kampot & Krong Kep 38.6 23.8 4.2 1.0 175
Sihanoukville & Koh Kong 39.5 29.1 7.7 5.8 87
Preah Vihear & Stung Treng 51.4 41.3 13.4 11.7 88
Mondolkiri/Rattanakiri 57.8 46.4 11.3 7.0 68
No education 51.6 32.5 9.3 7.2 806
Primary 43.5 29.7 8.4 6.5 1960
Secondary or higher 27.4 18.9 7.9 6.1 590
Poorest 52.4 34.8 10.5 7.5 838
Poorer 47.3 32.6 10.2 7.0 748
Middle 44.6 26.3 7.2 5.8 638
Richer 39.4 28.6 6.1 5.2 561
Richest 23.1 16.2 7.5 7.0 570
Total 42.6 28.5 8.6 6.6 3356
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Table 5. Sample sizes for anthropometry (in graphs by age) by different growth standards
from CDHS 2000 and CDHS 2005

od -

Standards Percent Standards Percent
CDHS 2000
Not selected for anthropometry 4072 49.8% 4072 49.8%
Selected for anthropometry 4103 50.2% 4103 50.2%
Total 8175 100% 8175 100%
Valid cases 3257 79.4% 3285 80.1%
Invalid cases 446 10.9% 418 10.2%
Child dead 400 9.7% 400 9.7%
Total 4103 100% 4103 100%
Not selected for anthropometry 3948 50.7% 3948 50.7%
Selected for anthropometry 3841 49.3% 3841 49.3%
Total 7789 100% 7789 100%
Valid cases 3338 86.9% 3356 87.4%
Invalid cases 223 5.8% 205 5.3%
Child dead 280 7.3% 280 7.3%
Total 3841 100% 3841 100%

Note: includes only children of interviewed mothers.

During the data collection, all children who resided in the household were weighed and measured.
In the presentation of the data, children of non-interviewed mothers are excluded. The birth dates of these
children are often not recorded or incorrect invalidating the analysis of their z scores.

Micronutrient Deficiencies and Interventions in Cambodia
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Figure 5. Percent of children stunted by age in months and different growth standards,
CDHS 2000 and CDHS 2005
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Note: Points are smoothed with a 5 month moving average.

Figure 6. Percent of children wasted by age in months and different growth standards,
CDHS 2000 and CDHS 2005
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Note: Points are smoothed with a 5 month moving average.
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Figure 7. Percent of children underweight by age in months and different growth

standards, CDHS 2000 and CDHS 2005
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