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Location: Cambodia
What we know: Micronutrient powder (MNP) distribution improves micronutrient status
and reduces anaemia and iron deficiency in children aged six to 23 months.
What this article adds: Helen Keller International (HKI) and the Ministry of Health (MoH)
in Cambodia implemented an integrated infant and young child feeding (IYCF)/MNP pilot
programme for children aged 6-23 months between 2012 and 2014. ree strategies were
used to distribute MNPs and provide MNP and IYCF counselling: community-based
volunteers direct to households; collection from health centres (fixed); and a combination
of the two (mixed). Results of an endline cross-sectional survey and coverage data (final 11
months) showed significantly higher average coverage for community sites compared to
mixed and fixed, and for mixed compared to fixed. Programme adherence and diﬀerences
in caregiver knowledge were significantly higher for community compared to fixed sites; no
significant diﬀerences were found between community and mixed. Community-based
distribution has the potential to improve coverage of MNP programmes among children
age 6 to 23 months in Cambodia: combining community and facility-based distribution
may be more feasible and cost-eﬀective.

Background
Micronutrient deficiencies are a major public
health challenge in Cambodia. Over half (56%)
of children six to 59 months are anaemic, with
notably higher prevalence among infants aged
nine to 11 months (83%) (National Institute of
Statistics, 2014). ere are multiple causes of
anaemia, including deficiencies in iron and zinc,
infection and genetic haemoglobin disorders
and, for infants and young children, inadequate
dietary intake and poor infant and young child
feeding (IYCF) practices (Balarajan et al, 2011).
Only 30% of Cambodian children aged six to
23 months receive a minimum acceptable diet
and, particularly in rural households, complementary foods tend to lack in quantity, diversity
and animal-source foods (National Institute of
Statistics, 2014).
Micronutrient powders (MNPs) are a proven
home-fortification strategy recommended by
the World Health Organization (WHO) to improve micronutrient status and reduce anaemia
and iron deficiency in children aged 6 to 23

months (WHO, 2016). e eﬃcacy of largescale MNP programmes in reducing anaemia
in this age group has been clearly demonstrated
in various low- and middle-income countries,
including Cambodia (WHO, 2016). Despite this,
there is a lack of implementation research exploring which distribution strategies are most
eﬀective in supporting sustained coverage and
adherence to MNPs at scale.
Current global MNP programmes typically
use more than one channel of distribution; either
facility-based, community-based or market-based
(Jeﬀerds et al, 2011). Community-based distribution has been identified as one of the best
ways to reach rural populations in resourcelimited settings where existing coverage may be
chronically low (Micronutrient Forum, 2008).
Integrating MNPs into well-established community-based services may provide an increased
opportunity for long-term sustainability, a critical
component for successful programme scale-up.
A recent review of nine global MNP interventions
that delivered MNPs at no charge through the

national health sector, found that coverage was
generally higher when distribution took place at
the community level (Reerink et al, 2017).
Helen Keller International (HKI) worked with
the Ministry of Health (MoH) in Cambodia to
implement an integrated IYCF/MNP pilot programme among children aged 6-23 months of
age between 2012 and 2014, with the goal of reducing anaemia in this age group. is post hoc
analysis looks at the diﬀerent distribution strategies
employed and their association with coverage,
adherence and knowledge to help identify the
most eﬀective methods to improve delivery, coverage and use of MNPs in Cambodia.

Methods
Prior to the programme MNPs were available
at health centres (HCs), but household usage
was low. In response the programme employed
three strategies for distributing MNPs to eligible
households: (1) Community-based delivery: village health volunteers distributed MNPs directly
to households (five operational districts (ODs));
(2) Fixed-site strategy: households within 10
km of an HC collect MNPs from HC (1 OD);
(3) Mixed strategy: Households within 5 km of
an HC collect MNP from HC staﬀ and households
further than 5 km received MNPs from village
health volunteers (VHVs) (1 OD).
Data were used from two sources: an endline
cross-sectional survey (n=800), conducted aer
20 months of MNP distribution (no data were
collected on coverage or adherence at baseline
as very few households (3%) had previously
used MNP before) and monthly coverage data
collected over the final 11 months of MNP distribution. e latter reported on monthly coverage
estimates across the seven ODs, each covering
approximately 50,000-100,000 people with five
to 10 HCs (MoH, 2016).
A box containing 15 sachets of MNPs was
provided each month to caregivers, along with
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preparation and feeding instructions. Both VHVs
and HC staﬀ were trained to provide standardised
messages to participating families. A total of
1,770 VHVs and 404 HC staﬀ were trained to
distribute and counsel on MNP use and improved
IYCF practices. Mass media spots and counselling
sessions provided educational messages with an
emphasis on WHO-endorsed complementary
feeding practices and continued breastfeeding
until two years of age and beyond.
e Cambodian National Nutrition Programme (NNP) recommended that all children
aged six to 23 months be allocated 15 sachets of
MNPs for consumption on a flexible schedule
every month. Coverage was defined as the percentage of children aged six to 23 months who
received 15 MNP sachets in the last month. Adherence was defined as the percentage of children
aged six to 23 months who consumed all 15 sachets during that time period. In January 2015,
aer the programme ended, the MoH began to
recommend a revised dosage of 10 sachets per
month per child, so partial adherence was included in this analysis.

Results
Coverage
Table 1 summarises monthly coverage across
each of the three distribution strategies over
the final 11 months of distribution. Results

Table 1

Between January and July 2014 the fixedsite strategy achieved 16% coverage (range: 1223%; p=.03 for diﬀerence in coverage between
January and July). Aer observing higher coverage
in the VHV and mixed distribution model, the
fixed-site strategy changed to a mixed strategy
and coverage increased to 55% over the last
four months of the programme (range: 37-66%;
p=<.001 for diﬀerence in coverage between July
and November).

Adherence
Table 2 summarises adherence estimates collected
at endline. ere was no significant diﬀerence
in adherence, as measured by consumption of
15 sachets in the past one month, between
VHV-distribution ODs and the mixed-site OD
(60%, 54%). ere were positive diﬀerences in
adherence between VHV-distribution ODs and
the fixed-site OD (60%, 41%; p=.001), but no
significant diﬀerences in adherence between the

MNP coverage (received 15 MNP sachets in the last month) from monitoring
data during the ﬁnal 11 months of programme implementation
VHV model

Month (2014)

showed significantly higher average coverage
among the VHV distribution ODs, compared
with the mixed distribution OD (73%, 64%;
p=<.001), and compared with the OD using
fixed-site distribution (73%, 30%; p=<.001).
ere was also significantly higher average coverage among the mixed distribution OD compared with the fixed-site distribution OD (64%,
30%, p=<.001).

Mixed Site

Fixed Site

Total

Coverage

Total

Coverage

Total

Coverage

n

n (%)

n

n (%)

n

n (%)

Jan*

1753

934(53)

425

251(59)

319

38(12)

Feb

5478

3978(73)

498

379(76)

373

52(14)

March

3600

2427(67)

335

248(74)

251

30(12)

April

3917

2601(66)

364

231(63)

273

63(23)

May*

1472

938(64)

245

144(59)

184

32(18)

June*

1400

1059(76)

224

92(41)

168

22(13)

July

4217

3102(56)

392

224(57)

294

53(18)

Aug

4765

3617(76)

443

244(55)

332

123(37)1

Sept

3660

2856(78)

341

249(73)

255

138(54)

Oct

4575

3655(80)

426

268(63)

319

201(63)

Nov

3557

2852(80)

331

228(69)

248

164(66)

3,016

916(30)5,c

Total Children
1
2
3
4
5

38,394

28,019(73)

3,a

4,024

2,558(64)

4,b

P-Value

mixed-site and fixed-site ODs (54%, 41%).
When measuring the consumption of 10 sachets in the past month, significantly more respondents in the mixed-site OD reported partial
adherence, compared with the VHV-site ODs
(86%, 70%; p=.002) and the fixed-site OD (86%,
57%; p=<.001). Diﬀerences between the VHV
site and the fixed site were not significant. Aer
disaggregating the adherence data in the mixedsite OD, it was found that 90% of those who received MNPs from VHVs consumed at least 10
sachets per month, compared to 79% among
households who collected MNPs from HCs.
However, this finding was not statistically significant because of the small sample size of the
mixed-site OD (n=100).

Caregiver knowledge
Table 3 summarises caregiver knowledge of four
promoted benefits of MNP for young children
at endline across the three distribution approaches. ere were significant and positive
diﬀerences in knowledge of three out of the
four promoted benefits between the VHV and
fixed sites: promoting optimal growth (76%,
54%; p=<.001), increasing immunity (35%, 19%;
p=.004), and preventing iron deficiency (19%,
7%; p=.01). However, there was no significant
diﬀerence in knowledge across respondents receiving either VHV distributed MNPs or the
mixed model. e fixed-site group was significantly more likely not to know of any benefits
of MNPs compared to the VHV (p=<.001) and
mixed groups (p=.02).

Discussion
MNP coverage was considerably higher in target
ODs where VHVs were responsible for full or
partial distribution, compared to the OD using
a fixed-site strategy. Full community-based distribution of MNPs by VHVs showed the highest
level of coverage. Aer the fixed-site strategy
changed to a mixed model for the final four
months of the programme, coverage rates increased rapidly and significantly. ese findings
suggest that community-based distribution of
MNPs using VHVs is more eﬀective than an
absolute fixed-site distribution strategy at increasing coverage.

<0.0012

In August 2014 the ﬁxed site OD changed to a mixed strategy.
p-value comparing average coverage between the three groups (5% signiﬁcance level).
p=<0.001 comparing diﬀerences in coverage between Jan and Nov for the VHV strategy.
p=0.005 comparing diﬀerences in coverage between Jan and Nov for the mixed strategy.
p=0.03 comparing diﬀerences in coverage between Jan and July for the ﬁxed strategy. After
changing to a mixed strategy, p=<0.001 between July and Nov.
letters (a,b,c): comparisons between each group. Row with diﬀerent letters indicate statistically
signiﬁcant diﬀerences.

* In January, May and June 2014 MNPs were unavailable in three ODs (using the VHV distribution strategy) because of a disrupted
supply, so there are no coverage data from those ODs, resulting in smaller sample sizes during those months. For other months,
the total number of children that fell within the 6-23 months age range diﬀered, which also resulted in variations in the number
of households monitored each month.

Many diﬀerent factors can influence intake
adherence to MNPs, such as guidance to caregivers, perceived benefits of the product, side
eﬀects, administration frequency and distribution
model (de Barros et al, 2016). In target ODs
where VHVs were responsible for total or partial
distribution, children were significantly more
likely to consume 15 or at least 10 sachets of
MNP each month compared to those in the
fixed-site strategy. Similarly, when examining
maternal/caregiver knowledge on the benefits
of MNPs, it was found that where VHVs were
responsible for total or partial MNP distribution,
caregivers demonstrated better knowledge than
caregivers who collected MNPs from HCs. Lower
rates of adherence and knowledge in the fixedsite OD suggest that VHVs may play a unique
role in the community as an eﬀective channel
of communication linking households to MNPs.
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Knowledge of beneﬁts of MNPs among
Table 3 caregivers
who had previously used
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Adherence to MNP across the three distribution strategies at endline

Outcome

Endline=800
Group

MNPs across the three distribution
strategies at endline

P-value

Freq(%)

Endline=800

Child consumed 15 MNP sachets each month (out of those who used MNPs)

0.006

Outcome

Promoting optimal growth

P-value

Group Freq(%)

VHV

218(60)

a.

Mixed

49(54)

a, b.

VHV

274(76)

a.

Fixed

32(41)

b.

Mixed

67(74)

a.

Fixed

43(54)

b.

Child consumed at least 10 MNP sachets each month (out of those who used MNPs) <0.001

0.001

VHV

252(70)

a.

Mixed

77(86)

b.

VHV

128(35)

a.

Fixed

45(57)

a.

Mixed

24(27)

a, b.

Fixed

15(19)

b.

Increasing immunity

p-value indicates diﬀerences between groups at endline (unadjusted analyses)letters (a,b): comparisons
between each group at endline. Two rows with diﬀerent letters indicate diﬀerences at 5% signiﬁcance
level; rows that share a letter = no statistical signiﬁcance.

Conclusions
is analysis found that community-based distribution using VHVs is more eﬀective at maximising coverage and promoting adherence to
MNPs than fixed-site distribution from health
centres. Although VHVs are trusted community
members who have been used for decades by
non-governmental organisations (NGOs) and
government to implement health interventions,
they are not formally recognised as part of the
healthcare system of the MoH of Cambodia,
nor are they permitted to deliver essential drugs.
HKI has observed that VHVs operating in areas
where NGOs are working tend to be well trained,
financially supported, motivated and active.
However, when NGOs phase out their support,
VHV involvement and engagement oen declines.

0.01

Improving children's appetite

VHVs need consistent and cohesive centralised
support from government to ensure the sustainability of a large-scale MNP programme.
Large-scale MNP distribution depends on
the ability of governments to plan and budget
eﬀectively and their capacity to distribute product
and monitor interventions. With time, countries
will shi from external, donor-funded to government-financed programmes, so long-term
financing is an important consideration, particularly if MNPs are to be distributed free of
charge to the end-user. Although an absolute
fixed-site distribution strategy is less burdensome
on resources, it can only be expected to reach a
portion of the target population (approximately
one quarter, based on this analysis). Community-based distribution using VHVs will be critical

0.73

VHV

82(23)

a.

Mixed

17(19)

a.

Fixed

18(23)

a.

Preventing iron deﬁciency anaemia 0.006
VHV

68(19)

a.

Mixed

24(27)

a.

Fixed

6(7)

b.

VHV

40(11)

a.

Mixed

13(14)

a.

Fixed

23(29)

b.

Don't know

<0.001

p-value indicates diﬀerences between groups at
endline (unadjusted analyses)letters (a,b):
comparisons between each group at endline. Two
rows with diﬀerent letters indicate diﬀerences at
5% signiﬁcance level; rows that share a letter = no
statistical signiﬁcance.
(As only one OD employed a ﬁxed-site strategy and only one
OD employed the mixed strategy, sample sizes for these two
strategies were much lower than in the VHV strategy at endline
(ﬁxed n=100; mixed n=100; VHV n=600).

Mother preparing food for
young child with micronutrient
powder, Cambodia, 2014

Helen Keller International

to reach children aged 6 to 23 months in the
most vulnerable villages across Cambodia. A
mixed strategy of MNP distribution that includes
both community-based and facility-based distribution may be a more cost-eﬀective and comprehensive model that can capitalise on existing
infrastructure and minimise the risk of overburdening VHVs.
For more information, please contact Sarah
Gibson at sarahcgibson4@gmail.com
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