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Abstract

Background. Global population growth is concentrated 
in urban areas, but there is little understanding of how 
to implement the necessary interventions to control food 
and nutrition insecurity. In the urban area of Peru, food 
insecurity is characterized mainly by micronutrient defi-
ciencies and not by energy deficiency.

Objective. To increase the effectiveness and cost-effec-
tiveness of weekly multimicronutrient supplementation 
programs in poor urban communities.

Methods. A series of operational studies were con-
ducted of preventive weekly multimicronutrient supple-
mentation to reduce micronutrient-deficiency anemia in 
a population consisting of 8,081 children under 5 years of 
age and 20,082 women and adolescent girls of reproduc-
tive age (12 through 44 years).

Results. This is one of a series of papers that describe in 
as much detail as possible the experiences of a multimi-
cronutrient intervention program for poor urban mothers 
and their young children and summarizes the lessons 
learned for consideration of future programming. 

Conclusions. This paper shows that such programs 
can achieve a high compliance with good training of 
program staff, involvement of the community, education 
and motivation of beneficiaries, adequate supplies, and 
careful monitoring. 

Key words: Food security, multimicronutrient sup-
plementation, under-five children, urban, women

Introduction

German foreign assistance for development aims to 
reduce poverty worldwide, build peace, and promote 
equity in a process of globalization [1]. Within German 
collaboration policy, food security, with a focus on rural 
populations and the promotion of agriculture and rural 
regional development, is a key element [2]. However, it 
is acknowledged that the right to food must be enforced 
for the rural as well as for the urban poor. 

According to UN Habitat, between the years 1990 
and 2000, 71.8% of worldwide population increase 
occurred in urban areas, and it has been estimated 
that between 2010 and 2020 practically all population 
growth (93.4%) will occur in urban areas [3]. By 2020, 
more than half the population of Africa and Asia will 
live in urban areas; more than three-quarters of Latin 
Americans already do. 

Urban and rural dwellers are attracted by the prom-
ise of a better life in cities, yet the overwhelmingly 
increasing number of people compromises the ability 
of the city to meet their basic needs. Urban settlements 
in developing countries are currently growing five 
times as fast as those in developed countries. Cities 
are already confronting the tremendous challenges 
of lack of shelter, poor infrastructure and services, 
overcrowded transportation systems, insufficient water 
supply, deteriorating sanitation, and environmental 
pollution. As a result, in many developing countries, 
urban poverty, hunger, and malnutrition are increas-
ing. In Bangladesh, statistics show that although rural 
poverty rates have declined in the past decade, poverty 
rates in cities have increased for the first time. Increases 
in urban poverty are evident across Africa, Asia, and 
Latin America [4]. 

National governments, international development 
agencies, and nongovernmental organizations have 
much experience with food and nutrition programs 
in rural areas. However, the urban environment is far 
more diverse and the urban food and nutrition system 
is far more complex than in rural settings. Very little 
scientific literature is available on operational research 
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on scaling-up experiences with such interventions. 
Without a better understanding of the food and nutri-
tion security situation of urban dwellers and how they 
cope and organize their livelihoods, it is difficult to 
design appropriate policies and programs for improv-
ing their conditions [4]. 

The rationale of an urban integrated food 
security program in Chiclayo

During the last 40 years, Peru, like all Latin American 
countries, has undergone a rapid process of urbaniza-
tion. In 1961, 52.4% of the population still lived in 
rural areas; in 2005, nearly two thirds of Peruvians lived 
in urban settlements [5]. During the same time span, 
the nutritional situation has changed remarkably. As 
shown in table 1, between 1975 and 2000 undernu-
trition, expressed as the prevalence of stunting and 
underweight, has decreased significantly. However, 
overweight has become an increasing problem, even 
in children under 5 years of age [6]. With the data for 
rural and urban children disaggregated, table 1 shows 
further that whereas wasting was reduced at a similar 
rate in rural and urban children, reduction of stunting 
occurred mainly in urban child populations. As a result, 
nutritional inequity between rural and urban areas has 
increased. However, it would be the wrong conclusion 
to focus nutrition policy and intervention efforts only 
on rural children. With the high rate of urbanization 
in Peru, the majority of stunted children already live 
in urban areas and the trend continues. This requires 
adequate food security and public health response.

Recognizing that the high urbanization rate in Peru 
requires a specific strategy for achieving food and 
nutrition security for the poor, the governments of Peru 
and Germany agreed to cooperate in implementing an 
integrated food security program. The program aimed 
at helping policy makers, program administrators, and 
development practitioners to develop and implement 
sound policy and program strategies to reduce food 

insecurity and malnutrition in an urban area of Peru. 
After the joint implementation of a feasibility prestudy, 
both governments agreed to a program in the coastal 
area of Peru, where most of the population is concen-
trated. Because many development programs were 
being implemented in the low-income belt around 
the capital, it was decided to offer the program to the 
municipality of Chiclayo, which accepted the offer.

Objective of the program

The objective of the Integrated Food Security Pro-
gram (Programa Integrado de Seguridad Alimentaria 
[PISA]) was to better understand the food security and 
nutritional situation of a Peruvian urban population 
in order to design an intervention strategy targeted to 
aid those most at risk. Since food insecurity in the poor 
urban population of Chiclayo is characterized mainly 
by micronutrient deficiencies, the specific objective was 
to study the implementation and cost-effectiveness of a 
weekly multimicronutrient supplementation program 
in children under five and women and adolescent girls 
of reproductive age (12 through 44 years). Knowledge 
gained from this experience would be used for pos-
sible expansion of German assistance to food security 
programs from rural to urban areas.

Development of the program

The targeting for the intervention was carried out in 
a two-step approach. First, a baseline survey was con-
ducted to identify the nature, magnitude, and severity 
of nutrition problems [7]. The baseline survey was 
necessary not only to define the intervention areas but 
also to help map the population in need. The baseline 
observations were carried out in the three lowest-
income areas of Chiclayo. Second, the results of the 
baseline survey were used to identify geographic target 
areas, with stunting used as an indicator of poverty. 

TABLE 1. Child growth and malnutrition in the last 30 years in Peru expressed as percent prevalence of anthropometric 
indicesa

Year

Wasting Overweight Stunting Underweight

Rural Urban Total Rural Urban Total Rural Urban Total Rural Urban Total

1975 — — 2.2 — — — — — 39.7 — — 16.1

1984 — — 0.9 — — — — — 37.8 — — 13.4

1991/92 1.9 1.5 1.7 4.6 5.8 5.3 41.1 21.6 31.8 18.8 6.1 10.7

1996 1.7 0.8 1.1 5.0 7.8 6.4 40.4 16.2 25.8 13.7 3.9 7.8

2000 1.2 0.7 0.9 — — 7.6 40.2 13.7 25.4 11.8 3.2 7.1

a.	 Definitions of anthropometric indices: wasting, < –2 SD weight-for-height; overweight, > 2 SD weight-for-height; stunting,  
< –2 SD height-for-age; underweight, < –2 SD weight-for-age.

Source: WHO global database on child growth and malnutrition [6].
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The entire targeting process and the community-based 
process of selection and planning of interventions took 
about one year.

In Peru, micronutrient deficiencies were found to be 
the main public health nutritional problem in children, 
women, and adolescent girls, despite mandatory fortifi-
cation of wheat flour [8]. Following UNICEF’s concept 
of micronutrient supplementation through the life 
cycle, it was agreed to implement a preventive anemia 
control program with weekly multimicronutrient sup-
plementation for children under five and for women 
and adolescent girls of reproductive age (12 through 44 
years) from the poorest urban population [9]. Much 
experience has shown the positive impact and safety 
of micronutrient supplementation for women and 
adolescent girls of reproductive age [10]. Recent stud-
ies have found that multimicronutrient deficiencies 
occur in infancy and can be reduced significantly by 
micronutrient supplementation [11].

On the basis of the Peruvian experience that the 
consumption of iron supplements distributed by 
the routine health service to pregnant women was 
low [12], it was decided that the multimicronutrient 
supplement should be distributed in two campaigns 
per year. During each campaign, the children and the 
women and adolescent girls would take the supple-
ments weekly for 12 weeks. The first campaign was 
implemented from January to April 2000. Before the 
fourth intervention started in May 2001, a census was 
carried out in the 26 identified poor areas to accurately 
determine the size of the target population.

On the basis of experience in three previous cam-
paigns, it was decided to put special effort into docu-

menting the implementation of the program. In 
particular, the distribution system [13], the commu-
nication program to achieve high compliance [14], the 
indicators of biological effectiveness [15], and the costs 
of the program [16] were observed in detail in order to 
formulate recommendations for future programming 
[17].

Unlike laboratory research, in which the aim is to 
control for as many parameters as possible, in a field 
program, even with the best planning, unpredicted 
events may severely influence the effectiveness and 
efficiency of interventions. Therefore, it is not possible 
to extrapolate from the results of one small-scale study 
to performance in a large-scale program. Any innova-
tion or intervention requires careful observation and 
documentation, with milestones for decision-making 
for further scaling-up in order to reduce the risk of 
failure in broad implementation. The implementation 
of this weekly multimicronutrient supplementation 
program was therefore carefully observed by monthly 
monitoring of randomly selected small groups. How-
ever, the monitoring was designed not to disturb the 
normal routine of an implementation program, while 
keeping the researchers informed and prepared for 
corrective actions, if needed.

Most of the published reports of nutritional inter-
ventions describe small-scale studies, and very little 
literature is available about operational research on 
the scaling-up of interventions. This series of studies 
attempts to describe in as much detail as possible the 
experiences with a multimicronutrient program and 
to summarize the lessons learned for consideration of 
future programming.
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Abstract

Background. Because of the rapid growth of the urban 
population in Peru, food and nutrition insecurity will 
occur increasingly in this population. For appropri-
ate policy setting and programming, the food and 
nutrition situation of the urban poor requires better 
understanding.

Objective. To gain information about the nature, 
magnitude, severity, and causes of the nutritional prob-
lems of the population in low-income areas of the city of 
Chiclayo, Peru.

Methods. A cross-sectional nutrition survey was con-
ducted in 1,604 households, covering children under 5 
years of age and their parents.

Results. The prevalence rates of stunting, wasting, 
overweight. and anemia in children were 15.4%, 1.3%, 
4.6%, and 65.7%, respectively; one third of adults were 
overweight, and one tenth were obese; 2.1% of the 
mothers were underweight; and 34.3% of mothers and 
12.2% of fathers had anemia. Governmental feeding 
programs did not address these problems adequately.

Conclusions. Interventions must have adequate tar-
geting; address appropriate responses at the household, 
community, and national levels; and reduce stunting, 
obesity, and iron-deficiency anemia.

Key words: Anemia, children, overweight, stunting, 
urban, wasting, women 

Introduction 

Despite numerous efforts in the past decades, more 
than 800 million people still suffer from various forms 
of nutrition insecurity [1]. Nevertheless, the nature 
and causes of food and nutrition insecurity are chang-
ing. Although the pace of change varies across regions, 
common trends can be identified throughout the 
developing world.	

The world’s population is becoming increasingly 
urban, and the urban poor are becoming the majority 
of the poor in most countries. According to the latest 
United Nations estimates, between the years 2000 and 
2030 almost all of the world’s population growth will 
be concentrated in urban areas in developing countries. 
As a result of growth trends as well as rural to urban 
migration, the world’s urban population will equal its 
rural population around 2017, and by the year 2030 
almost 60 percent of the world population will live in 
cities [1]. In the year 2002, 76% of the population in 
Latin America was urban, and the rate of growth for the 
following years has been approximately 2.2% per year. 
This rapid increase in urbanization is transforming 
food systems and the scope and nature of the nutri-
tional challenges these populations face [2–4]. 

A more sedentary lifestyle of the urban population 
and an increased dietary energy intake have led to a 
steady increase in the prevalence of overweight and 
obesity in children and adults in many developing 
countries. In some Latin American countries, such as 
Chile, Costa Rica, and some areas of Brazil, the preva-
lence of overweight and obesity has surpassed that of 
stunting [5]. By the year 2030, the average daily caloric 
intake in developing countries is expected to increase 
by nearly 200 kilocalories, in part due to increased 
intake of vegetable oils, meat, sugar, and wheat. Net 
imports of these commodities by developing countries 
have increased by a factor of 13 over the past 40 years 
and are expected to grow by more than three times 
(345%) by the year 2030 [6]. 

In most developing countries, the prevalence of 
stunting has decreased somewhat over the past 10 years. 

Baseline evaluation of nutritional status and 
government feeding programs in Chiclayo, Peru 
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In Latin America the rate of decrease is approximately 
1% per year [7]. The prevalence of iron-deficiency 
anemia in children and women has remained some-
what constant over the last decades. Iron-deficiency 
anemia is by far the most common form of malnu-
trition, affecting more than 3.5 billion people in the 
developing world, according to the World Health 
Organization (WHO) [8]. 

As a result of changes in the nature and causes of 
malnutrition, those paradigms that in the past led to the 
successful control of stunting may not be very useful in 
this new context [9]. However, there is a serious lack of 
information regarding the patterns and determinants 
of malnutrition in urban areas, the interventions that 
work and do not work, and the design and implemen-
tation of programs and policies in order to address the 
real needs of the urban poor [10, 11].

The causes and severity of food insecurity and 
malnutrition, encompassing both undernutrition and 
overnutrition, and the groups at risk differ between 
rural and urban populations. Furthermore, the most 
influential determinants of food insecurity and malnu-
trition may also vary not only between countries but 
also within countries. As a consequence, well-designed 
evaluations are required to understand the specific 
conditions of a population in order to develop suc-
cesful interventions aimed at improving nutrition and 
household food security.

To provide the necessary understanding, a baseline 
survey was conducted with the following objectives: to 
stimulate dialogue among community groups, non-
governmental organizations, government authorities, 
donor agencies, and program operators regarding food 
and nutrition security issues; to identify the nutritional, 
income, and employment problems in the target popu-
lation; to identify the most affected groups; to develop 
a specific causal framework; to identify the appropri-
ate interventions; to identify the best indicators for 
program monitoring and evaluation; and to propose 
any necessary additional studies.

Subjects and methods 

Subjects

The present cross-sectional study was conducted 
between October and November 1998 in three urban, 
lower-income areas of Chiclayo (Chiclayo, La Victoria, 
and Leonardo Ortiz), a coastal city in the north of Peru. 
Organized poor urban slums are legally acknowledged 
as “young townships” by the Government of Peru. The 
subjects were children under 5 years of age and their 
parents. The selection criteria for families to participate 
in the survey were residency in the preselected areas 
and having a child under 5 years of age. 

Households were selected by a randomized cluster 

survey. A sample size of 1,600 was calculated based on 
the assumption of a prevalence of nutritional deficien-
cies in children of 50% and a recommended survey 
design factor for urban population of 4 [12]. In the 
end, 1,604 households and 4,194 persons, including 
mothers, fathers, and children, participated in the 
baseline survey (table 1). If there were two or more 
children under five in the same household, one child 
was randomly selected for data collection. The guide-
lines of the Council for International Organizations of 
Medical Sciences were followed for ethical considera-
tions [13]. 

Methods

A structured questionnaire was developed following 
established guidelines [12]. The questionnaire col-
lected information regarding household demographics; 
the main problems perceived by the parents; socio-
economic characteristics of the household, including 
economic expenditures; dietary intake patterns; house-
hold participation in food-supplementation programs; 
household participation in social activities; children’s 
illnesses; child-feeding practices; and health services 
for the children.

Once the questionnaire was completed, the field-
workers measured the weights, heights, and hemo-
globin concentrations of the children and their parents. 
The weights of the children and adults were recorded 
to the nearest 0.1 kg with an electronic weighing scale 
(Model 730, SECA, Hamburg, Germany). After the 
mother was weighed, her child was given to her and she 
was weighed again while standing on the scale holding 
the child; the child’s weight was calculated by subtract-
ing the mother’s weight from the combined weight of 
the mother and child. The children and their parents 
were wearing light clothing during the weighing proc-
ess. The WHO-recommended length-measuring board 
for infants (Ahrtag, London)[14] was used to measure 
the lengths of children under 2 years of age to the near-
est 0.1 cm with the child lying down. From the age of 
2 years on, the stature of children was measured with 
a microtoise (CMS Weighing Equipment, London) 

TABLE 1. Participants in baseline survey of poor urban areas 
in Chiclayo, Peru

Unit sampled Total Chiclayo
La  

Victoria
Leonardo 

Ortiz

Settlements 71 42 21 11
Households 1,604 743 339 522
Individuals
Mothers 1,597 739 338 520
Fathers 993 465 211 317
Children 1,604 743 339 522

Total 4,194 1,947 888 1,359

R. Gross et al.
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according to WHO recommendations [14]. Blood 
samples were obtained by finger pricking, and the 
hemoglobin concentration in one drop of whole blood 
was measured with a portable photometer (HemoCue; 
AB Leo Diagnostics, Helsingborg, Sweden). 

Rate of adequate targeting and coverage of 
government food-distribution programs

The Peruvian government implements several types 
of food-distribution programs grouped into two main 
interventions: the National Program of Food Assist-
ance (Programa Nacional de Asistencia Alimentaria 
[PRONAA]) [15], which is administered by the central 
government, and the Glass of Milk Program [16], which 
is administered by local municipalities. The adequacy 
of targeting and the coverage of these programs were 
estimated from the results of the survey. Targeting 
was defined as the percentage of all houses covered by 
at least one food-distribution program that were in 
fact moderately poor or extremely poor (household 
expenditure < US$200/month or < US$100/month, 
respectively). Coverage was defined as the percentage 
of all moderately poor or extremely poor households 
that received food from at least one of the distribution 
programs. 

Statistical analysis

The SPSS software package (Windows version 10, SPSS, 
Chicago, IL, USA) was used for all statistical analyses, 
and a p value ≤ .05 was considered to indicate statisti-
cal significance. All measures and determinations were 
checked by a systematic quality assurance system at 
data entry. In order to test each variable for normal 
distribution, the Kolmogorov-Smirnov goodness-
of-fit test at p ≤ .05 was used. Cross-tabulation was 
conducted and chi-square tests were used to analyze 
the statistical associations between population groups 
and socioeconomic indicators. Analysis of covariance 
(ANCOVA) corrected for age was used to explore 
statistical relationships between nutritional status and 
socioeconomic indicators. 

Anthropometric indices were calculated from weight, 
height, age, and sex according to the reference data of 
the National Center for Health Statistics (NCHS) using 
Epi Info version 6.0. Stunting and wasting in children 
were defined as < –2 SD z-scores for height-for-age and 
weight-for-height, respectively. Overweight in children 
was defined as > 2 SD z-scores for weight-for-height. 
Underweight, overweight, and obesity in adults were 
defined as body-mass index (the weight in kilograms 
divided by the square of the height in meters) values 
< 18.5, 25.0 to 29.9, and ≥ 30, respectively. Analy-
sis of covariance (ANCOVA) corrected for age was 
performed.

Results 

Selected personal characteristics of the participat-
ing mothers and fathers are shown in table 2. Nearly 
half were born in the city of Chiclayo, the capital of 
the department of Lambayeque, around 15% came 
from other areas of Lambayeque, and 20% came from 
the neighboring Andean department of Cajamarca. 
Although there were no significant differences between 
fathers and mothers in the place of birth, fathers had 
lived in the city significantly longer than mothers 
(p < .001). Fathers had more years of education than 
mothers, but the difference was not statistically signifi-
cant. Almost all of the fathers and most of the mothers 
were working for income (97% and 77%, respectively). 
Both mothers and fathers perceived the same four 
major problems regarding quality of life, but there was 
a significant difference between the sexes in the order 
of importance in which they ranked these problems 
(p < .001); 67% of the mothers placed the highest 
importance on the lack of job opportunities and 68% 
of the fathers on insufficient income. 

The participating households had an average of 
3.6 ± 2.1 rooms and 6.9 ± 3.2 persons (table 3). The 
number of persons per household was significantly 
lower in Leonardo Ortiz than in the two other munici-
pal areas (p < .001). Approximately half of the houses 

TABLE 2. Personal characteristics of mothers and fathers in 
poor urban areas in Chiclayo, Peru

Characteristic
Mothers 

(%)
Fathers 

(%)

Place of birth
Chiclayo 46 44
Lambayeque 14 15
Cajamarca 18 20
Other 22 21

Years of residence in Chiclayoa

≥ 10 50 68

5–9.9 22 17
< 5 28 15

Formal education 
None (0)   5   2
Primary (1 to 5) 25 19
Secondary (6 to 10) 50 55
Superior (more than 10 years) 20 23
Working for pay 77 97

Perceived problemsa

Lack of job opportunities 67 57
Lack of safety 47 48
Insufficient income 42 68
Insufficient food 37 30

a.	 p < .001 (χ² test).
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had clay walls, but the proportion of houses with clay 
walls differed significantly among municipal areas 
(p < .001). Most households had access to a public water 
supply and electricity (67% and 74%, respectively), but 
only half of them had access to a public sewage system. 
There were significant differences among municipal 
areas in the percentage of households with access to a 
public water supply (p < .001), electricity (p = .007), 
and a public sewage system (p < .001). Only 35% of 
the families owned their houses; Leonardo Ortiz had 
a significantly lower percentage of homeowners than 
the other municipal areas (p < .001). Approximately 
60% of the households were classified as moderately 
poor and 8% as extremely poor, with monthly expen-
ditures of less than US$200 and US$100, respectively). 
Interestingly, Leonardo Ortiz had a higher proportion 
of households classified as extremely poor and a lower 
proportion classified as not poor than the two other 
areas (p = .005). 

The mean prevalence of stunting among children 
was 15.4% (table 4). There were differences in the 
prevalence of stunting and wasting among the three 
municipal areas, with Leonardo Ortiz having higher 
percentages of both (p = .009 and p = .09, respectively). 
There was a significant relationship between household 

economic expenditure and the prevalence of stunt-
ing among children (p < .001, χ²-test) (fig. 1), which 
was confirmed by analysis of covariance (p = .011). 
Economic expenditure was also significantly nega-
tively associated with wasting in children (p = .011). 
ANCOVA also indicated a significant negative asso-
ciation between the level of formal schooling of the 

TABLE 3. Socioeconomic indicators of households in poor urban areas of Chiclayo, Peru

Indicator
Total

(n = 1604)
Chiclayo
(n = 743)

La Victoria
(n = 339)

Leonardo 
Ortiz

(n = 522) p

No. rooms per household (mean ± SD) 3.6 ± 2.1 3.7 ± 2.2 3.8 ± 1.8 3.1 ± 1.8 .12

No. persons per household (mean ± SD)a 6.9 ± 3.2 7.0 ± 3.4b 7.0 ± 3.2b 6.7 ± 2.9c < .001

Clay walls (%) d 56.0 5.7 74.3 51.5 < .001

Public water supply (%) d 66.8 71.2 61.7 64.0 < .001

Waste disposal (%) d < .001
Public sewage system 48.3 62.0 55.2 24.1
Latrine 38.2 26.8 40.4 53.1

Electricity (%) d 74.2 76.2 72.3 72.6 .007

Housing (%) d < .001
Owned 34.6 39.6 31.9 29.3
Rented 11.7 10.4 9.7 14.8
Borrowede 53.4 49.4 58.1 55.9

Goods owned (%)d

Color television d 34.7 37.3 37.2 29.5 .009
Radio d 56.5 56.9 58.7 54.6 .47
Refrigerator 26.6 32.3 23.9 20.1 < .001

Monthly household expenditure (%) d .005

Not poor ≥ US$200 33.3 37.3 32.8 28.0

Moderately poor < US$200 to ≥ $US100 58.8 56.8 59.0 61.7

Extremely poor < US $100   7.8   5.9   8.2 10.4

a.	 Analysis of variance (ANOVA).
b, c.	 Means with the same superscripts are not significantly different (p > .05, Tukey’s test). 
d.	 Pearson chi-square test
e.	 “Borrowed” housing here refers to a house that is not owned or rented but loaned by the owner for short-term use by a family.

FIG. 1. Prevalence of stunting in urban children under 5 
years of age according to quintile of household expenditure 
(p < .001, χ²-test)
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mother and father and the prevalence of stunting in 
children (p < .001). 

The average prevalence of overweight among chil-
dren was 4.6%, and there were no significant differ-
ences among the three municipal areas (p = .39). The 
overall prevalence of overweight and obesity in moth-
ers was 33.3% and 9.5%, respectively, with little vari-
ation among the three areas (p = .65). Similar results 
were observed in fathers, with 32.8% of them being 
overweight and 8.7% obese, but with no differences 
among areas (p = .38). The prevalence of overweight 
among mothers and fathers was significantly higher in 
the households with the lowest monthly expenditures 
(fig. 2). 

As expected, the prevalence of anemia was high-
est among children (65.7%), followed by mothers 
(34.3%) and fathers (12.2%) (table 5). There were 

no significant differences among municipal areas in 
the proportion of children, mothers, or fathers with 
anemia (p > .05). However, among children there was 
a significant association between area of residence and 
mean hemoglobin level (p = .013, ANCOVA corrected 
for age); children living in Leonardo Ortiz had lower 
hemoglobin concentrations than children in Chiclayo 
and La Victoria. 

In general, the rates of both adequacy of targeting 
and the coverage of government food-distribution 
programs were low (table 6). In fact, the rates were 
lower in extremely poor households (25.4% targeting 
and 26.3% coverage) than in poor households (19.7% 
and 54.1%, respectively). 

Discussion

The prevalence of stunting observed in this study 
among children under 5 years of age in selected poor 
urban slums of Chiclayo was about two-thirds of the 
national prevalence of 21.7% in 2000 [17]. In 1992, 
1996, and 2000, the national prevalence of stunting 
in children decreased from 29.0% to 22.7% to 21.7%. 

TABLE 4. Prevalence (%) of malnutrition in children and adults in poor urban areas in 
Chiclayo, Peru

Nutritional status Total Chiclayo
La  

Victoria
Leonardo 

Ortiz p valuea

Children (n = 1,598)
Stunting (HAZ < –2 SD)
Wasting (WHZ < –2 SD)
Overweight (WHZ > 2 SD)

15.4
1.3
4.6

12.9
0.9
4.7

14.8
0.6
5.6

19.3
2.1
3.7

.009

.09

.39

Mothers (n = 1,589)
Underweight (BMI < 18.5)
Overweight (BMI 25.0-29.9)
Obese (BMI > 30)

2.1
33.3

9.5

2.6
33.1

9.7

1.8
36.5

8.0

1.7
31.5
10.3

.65

Fathers (n = 983)
Underweight (BMI < 18.5)
Overweight (BMI 25.0–29.9)
Obese (BMI > 30)

1.3
32.8

8.7

0.9
31.6

8.0

1.5
30.6
11.7

1.9
35.9

7.9

.38

HAZ, height-for-age z-score; WHZ, weight-for-height z-score; BMI, body-mass index
a.	 Pearson chi-square test.

FIG. 2. Prevalence of overweight in urban mothers and 
fathers according to quintile of household expenditure. 
The differences within mothers and fathers are significant 
(p < .001, χ²-test) 

TABLE 5. Prevalence (%) of anemia in mothers, fathers, and 
children in poor urban areas in Chiclayo, Perua

Subgroup Total Chiclayo
La  

Victoria
Leonardo 

Ortiz p

Children  
(n = 1,564) 

65.7 64.6 62.3 69.4 .09

Mothers  
(n = 1,576)

34.3 34.2 33.5 34.8 .97

Fathers  
(n = 961)

12.2 12.3 9.5 13.7 .50

a.	 Anemia in children, mothers, and fathers is defined by hemoglobin 
levels less than 110, 120, and 130 g/L, respectively.
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A similar trend has been reported for other Latin 
American countries [7]. The prevalence of anemia 
in children (65.7%) was higher than that reported 
nationally for the year 2001 (49.6%). It is difficult to 
ascertain the cause of the higher rates of anemia in 
our study. However, a dietary intake study conducted 
in a subgroup of children and adults (not reported 
here) found very low iron intakes, only 30% to 60% 
of the recommended daily allowance. In contrast to 
these deficiencies, the high prevalence of overweight 
and obesity in adults indicated an excessive intake of 
energy, which has also been reported in other popula-
tions of the Peruvian coast [17] and in several other 
Latin American countries. With a low prevalence of 
stunting in children, a high prevalence of anemia com-
pared with the national average, and a high prevalence 
of overweight and obesity in adults, this population 
illustrates the typical problem of the double burden of 
malnutrition (under- and overnutrition), which is also 
found in other populations of Latin America.

The city of Chiclayo has considerable socioeconomic 
diversity. The prevalence of stunting is highest in 
households in the lowest quintile of household expen-
ditures and decreases gradually by quintile, reaching a 
plateau in the two highest quintiles at approximately 
12% to 14%. A similarly shaped curve was reported for 
the city of São Paulo [9]. The authors stated that the 
reduction of growth retardation in households in the 
higher quintiles of income could not be achieved by 
increasing income alone and suggested that at higher 
incomes, access to high-quality health and environ-
mental community services such as water and sanita-
tion becomes the limiting factor for a further reduction 
of undernutrition. 

The analyses of covariance also found a significant 
negative association between the level of formal school-
ing of the parents and the prevalence of stunting among 
their children. This observation reinforces prior find-
ings on the importance of education as an intervention 
and its potentially powerful nutritional impact [18, 19]. 
Experience from successful nutritional programs has 
shown that improved services in the community, such 

as potable water, sewage systems, health facilities, access 
to the most limiting micronutrients, good-quality care, 
early stimulation, and education, are essential as well. 
Geographic targeting is particularly needed for the 
improvement of social infrastructure and services. 

Household economic expenditure was significantly 
correlated with the prevalence of overweight among 
adults, but not with the prevalence of underweight 
among adults. The prevalence of overweight among 
adults was already significantly higher in households 
in the first two quintiles of expenditure, suggesting 
that even in the poorest segments of the urban popula-
tion, there are emerging conditions leading to positive 
energy balance (lower expenditure and higher intake 
of energy).

During the past four decades, different Peruvian 
governments have implemented feeding programs 
with the aim of assisting poor families to eradicate food 
insecurity and hunger. For many years these programs 
have been targeted to urban populations in general and 
to Lima and other main cities of the coast in particular. 
Since 1990, these programs have been expanded to 
cover the poorer populations of both urban and rural 
areas [20]. 

The survey showed the poor targeting of government 
programs. The coverage rate of feeding programs was 
low in moderately poor households (54.1%) and even 
worse in extremely poor households (26.3%). This 
suggests that there was neither an effective selection 
process nor a specific inclusive approach to target those 
most at risk. The iron–folate supplementation program 
for women had little coverage, as has also been reported 
at the national level [20].

The findings of the baseline survey resulted in several 
meetings with community representatives, nongovern-
mental organizations, government authorities, donor 
agencies, and program operators to develop a causal 
framework for appropriate interventions based on 
UNICEF’s framework of malnutrition [22]. As shown 
in figure 3, four vertical thematic areas were identi-
fied as key interventions: nutrients, hygiene, care, and 
purchasing power. In addition, three horizontal, cross-
cutting areas were selected to support the thematic 
areas: communication, organization (community 
empowerment and capacity strengthening), and exten-
sion services. 

At the household level, multimicronutrient supple-
mentation was identified as an important strategy to 
control micronutrient deficiencies of the poor. Open-
ing a savings and credit program to improve purchasing 
power is another strategy that could be used to improve 
the nutritional status of the present population, in par-
ticular the extremely poor households. However, it was 
also acknowledged by all participants in the program 
that the improvement of community services such as 
water and sanitation is another important strategy to 
improve the nutrition situation. 

TABLE 6. Rates (%) of targeting and coverage of urban mod-
erately poor and extremely poor households by government 
food-distribution programsa

Variable
Moderately poor 

households
Extremely poor 

households

Targeting 19.7 25.4
Coverage 54.1 26.3

a.	 Targeting was defined as the percentage of all houses covered by at 
least one food-distribution program that were in fact moderately 
poor or extremely poor (household expenditure < US$200/month 
or < US$100/month, respectively). Coverage was defined as the 
percentage of all moderately poor or extremely poor house-
holds that received food from at least one of the distribution 
programs. 

R. Gross et al.
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In summary, the poorer urban dwellers in the coastal 
region of Peru require interventions that will not only 
reduce the risk of stunting and anemia but also address 
the emerging problem of obesity. Food-assistance 
programs working in Chiclayo did not reach those at 
risk or address the nutritional needs of the population. 

Furthermore, inadequate targeting may even increase 
the risk of obesity and thus the risk of chronic diseases 
in later stages of life. Therefore, other measures need 
to be identified that will reach the poorest and sup-
port them by providing jobs and cash opportunities 
(income and employment programs).

Vertical 
areas

Horizontal 
areas

Nutrient intake Hygiene Care Purchasing power

Supple-
menta-

tion
Fortifi-
cation Diet Water Sewage Garbage

Kinder-
garten Income Services

Communication

Organization

Extension

 PISA working groups

FIG. 3. Framework of a food security intervention strategy for Chiclayo, Peru
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Abstract

Background. There is a need to better understand the 
coverage of scaled-up multimicronutrient supplementa-
tion programs. 

Objective. The coverage of the distribution of mul-
timicronutrient supplements in 26 urban communities 
among women and adolescent girls 12 through 44 years 
of age and children under 5 years of age was evaluated 
for purposes of scaling-up.

Methods. Formative research and descriptive statistics 
were used to analyze the distribution of supplements. 

Results. Despite a delayed memorandum of under-
standing with the health sector and delayed delivery by 
the producer of the supplement, a high coverage rate of 
supplement distribution to the children (88% on aver-
age during the 3 months of supplementation) was still 
achieved as a result of the strong commitment of the 
community and the Integrated Food Security Program. 
The lower coverage rate among women and adolescent 
girls (47% on average) was the result of too short a period 
of enrollment in the program. There was no decrease of 
coverage during the 3 months of supplementation in 
both groups.

Conclusions. Effective, sustainable, large-scale 
micronutrient supplementation programs require broad 
partnerships with commitments of governmental and 
nongovernmental organizations, communities, and the 
private sector. Availability of the supplements and com-
munication materials must be secured well ahead of 
the supplementation campaign and distribution of the 
supplement.

Key words: Childbearing age, community distribu-
tion, micronutrients, supplementation, under-five 
children, urban 

Introduction

Drugs and nutritional supplements are widely used 
for disease control, particularly where routine services 
are weak. However, their effectiveness is often limited 
because of low adherence by the target population 
[1]. The reasons for noncompliance are inadequate 
program support (lack of political commitment and 
financial support), insufficient delivery of services 
(poor provider–user dynamics; lack of supplies, access, 
training, and motivation of health-care professionals); 
and patient factors (misunderstanding of instructions 
and adverse side effects, among other factors). 

In the case of iron supplementation, Galloway and 
McGuire [2] and Schultink et al. [3] found that una-
vailability of the tablets was the most common reason 
that women did not take iron–folate supplements. This 
observation has been confirmed by a study of iron-sup-
plementation interventions in eight countries [4] that 
found that the major reason for the effectiveness of 
supplementation programs is adequate supply. In addi-
tion, inadequate counseling of women, difficult access 
to and poor utilization of prenatal health-care services, 
and fear of taking medications during pregnancy may 
be factors contributing to the low effectiveness of 
supplementation programs. Experience in developing 
countries indicates that often the poorest women with 
the most deficient food intakes are the least likely to 
receive iron supplements during pregnancy [5]. Yip 
[5] concluded that communication efforts must be 
expanded to increase understanding of the importance 
of taking supplements and to address any fears or 
misconceptions related to supplementation. Overall, 
the capacity of individuals and communities to define, 
analyze, and act to address their own health needs must 
be considered. 

The objective of this operational research study was 

Effectiveness of distribution of multimicronutrient 
supplements in children and in women and adolescent 
girls of childbearing age in Chiclayo, Peru 
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to evaluate the coverage of multimicronutrient supple-
ments in adolescent girls and women aged 12 through 
44 years and in children under 5 years of age at the 
household level using the health-sector distribution 
channel combined with community participation. 

Methods and materials

Study populations

The Integrated Food Security Program (Programa 
Integrado de Seguridad Alimentaria [PISA]) began 
coordination and negotiation with the Regional Health 
Directorate of Lambayeque (Dirección Regional de 
Salud Lambayeque [DIRESA]) in 2001 to implement 
a joint campaign for the prevention of anemia and 
micronutrient deficiency in 26 low-income townships 
of Chiclayo, Peru. Adolescent girls and women aged 
12 through 44 years and children under 5 years of age 
were targeted to receive weekly doses of micronutrient 
supplements [6]. To achieve high compliance, a com-
prehensive program strategy was developed. This sup-
plementation-promotion program targeted a primary, 
a secondary, and a tertiary group.

The primary target group (beneficiaries) consisted 
of adolescent girls and women 12 through 44 years of 
age and children 6 months through 4 years of age from 
the 26 selected townships of Chiclayo. According to a 
census conducted in the townships, a total of 20,082 
adolescent girls and women of childbearing age and 
8,081 children were entitled to participate in the sup-
plementation program.

The secondary target group (facilitators) consisted 
of individuals who had close contact with the benefi-
ciaries. They had influence on practices and choices of 
the potential beneficiaries because the primary group 
trusted them. The supplementation campaign was built 
on the active participation of communities. Thirty-two 
supplementation committees were formed to cover the 
26 townships geographically. The committees were in 
direct contact with the beneficiaries and took over all 
duties of the supplementation campaign. The facilita-
tors consisted of 32 presidents of the supplementation 
committees and 255 members, all volunteers. A total of 
287 persons worked as facilitators of the campaign.

The tertiary target group (health professionals) 
consisted of personnel of DIRESA (directors and chiefs 
of the health facilities) and professionals who were 
designated by the health authorities to implement the 
supplementation campaign. These professionals gener-
ally were in charge of the Regional Program of Micro-
nutrients (Programa Regional de Micronutrientes 
[PREDEMI]) of DIRESA and were responsible for the 
supplementation of pregnant women and children 6 to 
12 months of age with iron sulfate. 

Strategy

Supplementation with micronutrients 

The overall objective of the supplementation program 
was to improve and secure the micronutrient status of 
women and children. In particular, the program aimed 
to provide weekly multimicronutrient supplementation 
of girls and women 12 through 44 years of age and chil-
dren 6 months through 4 years of age, and to provide 
nutritional education to adolescent girls, women, and 
mothers of small children to inform them about the 
health and nutritional problems they faced, the need to 
improve their health status, and how they could change 
their behavior.	

To accomplish these two aims, the following strategy 
was developed:
»	 Involvement of the health staff. Professionals from 

the health sector were informed about the supple-
mentation campaign and motivated to participate 
in developing the educational materials as well as 
to take over responsibility for the supplementation 
campaign. 

»	 Training of facilitators. The developed educational 
material was used to train the facilitators in groups 
of 8 to 10 in sessions of about 3 hours once a month, 
at the beginning of the campaign and subsequently 
each month. The training took place 2 to 5 days 
before the new supplements and educational mate-
rials were distributed to the beneficiaries by the 
facilitators.

»	 Coaching of the adolescent girls and women. The 
facilitators informed the beneficiaries about the 
nutritional topics during supplement distribution 
once a month. 
The distribution of supplements was accompanied 

by a communication strategy, in which the women 
and adolescent girls were informed why they should 
take the supplements and how they could participate 
in the campaign. At monthly meetings held during 
the campaign, the facilitators not only distributed the 
supplements but also informed the primary audience 
on nutritional topics to initiate long-term improve-
ments in the micronutrient status of the population. 
The communication strategy is described in detail by 
Gross et al. [7].

Since PISA was looking for sustainable ways to 
improve the nutritional situation of the population, 
the project decided to collaborate with the regional 
directors of DIRESA. PISA and DIRESA prepared a 
memorandum of understanding for the micronutrient 
supplementation campaign describing the account-
abilities of both sides.

As shown in figure 1, the health professionals of 
PREDEMI should have been responsible for dissemi-
nation of information about the campaign, training of 
the supplementation committee members (facilitators), 
distribution of the supplements to the 13 health centers 
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and monitoring of campaign logistics. It was planned 
that PISA would support the health sector in all these 
activities through its health and nutrition section; how-
ever, PISA had to assume the operational responsibility 
for program implementation. 

Supplements for adolescent girls and women of 
childbearing age 

Two types of supplements were manufactured by 
HERSIL Laboratories, Lima, which had received the 
premix from Roche Laboratories, Lima. The micro-
nutrient content of the supplements is described by 
López de Romaña [8]. During the campaign, both 
types of supplement were called Nutrivit. One type of 
Nutrivit was a capsule containing vitamins and miner-
als for the adolescent girls and women. The health staff 
received blister packs each containing 10 capsules. The 
packs were cut and each woman received four capsules 
each month.

Supplements for children 6 months through 4 years of age

The other type of supplement, called a “foodlet” (a 
combination of food and tablet), was especially devel-
oped for small children. It was not a tablet, because it 
could be diluted or masticated by the child, nor was it 
an ordinary food, because of its high micronutrient 
contents, form, and packaging. The micronutrient 
contents were based on the recommendation of an 
international expert group that two recommended 
daily allowances (RDAs) should be administered once 
per week [9]. The foodlet was white and tasted like milk 
and vanilla. Each mother received a blister containing 
four foodlets for her child once a month.

Distribution strategy

According to the memorandum of understanding 
between PISA and DIRESA, the execution of the 
supplementation program was to be carried out in 
“cascades,” in which the health professionals of PRE-
DEMI would hand over the materials of the campaign 
to the presidents of the supplementation committees. 
All facilitators distributed the supplements and com-
munication materials to the beneficiaries. 

Before the first phase of distribution started, infor-
mation about the supplementation program was to be 
disseminated to adolescent girls and women of child-
bearing age and to mothers to inform them about the 
benefits of the micronutrient supplements, where to 
enroll, and when the distribution of the supplement 
would begin. Information was to be disseminated by 
interpersonal communication, posters, and loudspeak-
ers. Persons interested in receiving the supplements 
were invited to enroll at the facilitators’ houses, which 
had been marked by blue flags on the roof or the door. 
A specific form was used for enrollment. 

The distribution cascade was to have five phases. 
In phase 1, PISA, in collaboration with PREDEMI, 
were to develop and purchase materials for the sup-
plementation campaign to be passed to PREDEMI 
on a monthly basis. The quantity of materials to be 
handed over depended on the number of women 
and adolescent girls and children enrolled in the 26 
townships. In phase 2, the personnel of the 13 health 
centers, who were responsible for the supplementa-
tion campaign, were asked to pick up all the material 
from the PREDEMI office once a month. In phase 3, 
the presidents of the 32 supplement committees were 
to collect the materials once a month from their cor-
responding health centers. In phase 4, the presidents 
of the 32 committees were asked to hand out the 
materials to the facilitators according to the numbers 
of persons enrolled (women, adolescent girls, and 
children). In phase 5, the facilitators were to distribute 
the supplements (one blister pack of four capsules or 
four foodlets, one for each week) and communica-
tion materials to the enrolled persons. Each of the five 
phases was to be monitored by a delivery form to be 
filled out. Additional communication material was 
used to motivate the primary audience to pick up the 
supplements on a monthly basis [7]. 

Community participation

Broad community participation was achieved through 
the formation of supplementation committees for the 
program. The facilitators were either elected by the 
community or confirmed specifically for the campaign 
by the president of the supplementation committee. 
The aims of the supplementation committees were to 
produce a multiplication effect, increase the coverage 
rate at low cost, and strengthen the role of community 
organizations in health care. 

FIG. 1. Relationships among the main stakeholders of the 
supplementation program as described in the memorandum 
of understanding between the Regional Health Directorate 
of Lambayeque (Dirección Regional de Salud Lambayeque 
[DIRESA]) and the Integrated Food Security Program (Pro-
grama Integrado de Seguridad Alimentaria [PISA]). DIRESA 
is represented by the personnel of the Regional Program of 
Micronutrients (Programa Regional de Micronutrientes 
[PREDEMI])
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Training of the supplementation committees 

Training started about one and a half weeks before the 
initiation of the campaign and took place in the house 
of the president or one of the committee members. 
At this initial stage, two topics were covered (table 1): 
the development of the “Nutritional Campaign with 
Vitamins and Minerals” and the management of the 
printed materials of the campaign. First, all facilita-
tors were well informed about the supplementation 
campaign itself, the supplements and how to take them 
weekly, and possible positive and negative side effects. 
They learned about the importance of vitamins and 
minerals, the causes and consequences of deficiencies, 
and how to avoid them. Second, all facilitators had to 
be trained on how to fill in the forms for reception of 
the supplements as well as how to distribute the com-
munication materials to the beneficiaries. In addition, 
they learned how the beneficiaries should mark the 
intake of the supplements on the calendars that each 
participating family received. 

Responsibilities of the supplementation committees

The main responsibility for the campaign lay in the 
hands of the supplementation committees (facilita-
tors), who performed the dissemination and moti-
vation activities so that adolescent girls and women 
with their children enrolled themselves in the homes 

of the committee members (table 2). In compliance 
with phases 3 to 5 of the supplementation strategy, 
the supplements and the communication materials 
were picked up by the presidents of the committees 
at the health centers every 4 weeks, and the facilita-
tors distributed them at the monthly meetings of the 
beneficiaries. In addition to advice on how to take the 
supplements, new information on better nutrition was 
disseminated, accompanied by new communication 
materials [7]. Thus the beneficiaries were motivated 
to participate in all monthly meetings. Specific forms 
were completed to monitor the distribution pathway 
from the health centers to the beneficiaries.

Monitoring

Each of the steps of the supplementation program and 
their weaknesses were monitored by different small 
groups of participants. The aim was to be informed 
about what went right or wrong so that rapid decisions 
and interventions could be made by PISA, if necessary. 
Information to be used for future supplementation 
programs and possible scaling-up was to be collected 
without compromising implementation of the pro-
gram by too much interference.

The monitoring system of PISA (internal monitor-
ing) included a review of the administrative sheets to 
be filled in by the health professionals for supervising 
the reception and distribution of the supplements 
and the communication materials during the cam-
paign. A similar sheet was filled in by the facilitators 
to keep track of how many supplements reached the 
beneficiaries and on what dates. Three weeks after the 
supplementation campaign ended, PISA evaluated the 
increase in knowledge of 180 beneficiaries (180 women 
and adolescent girls, randomly selected from the list of 
participants) by questionnaires and observation. 

Additional external monitoring was carried out by 
an independent scientific institution during the first, 
second, and third months of the supplementation pro-
gram. Sixty randomly selected families that were par-
ticipating in the campaign were questioned each month 
(including an average of 75 women, 25 adolescent girls, 
and caretakers of 83 children 6 months through 4 years 
of age. On the average, information from 183 persons 
was available for monitoring purposes each month. 
The monitoring covered consumption of the supple-
ment, the well-being of the beneficiaries, and increase 
of knowledge about micronutrients.

The information sources used to measure the effec-
tiveness of supplement distribution came from the 
facilitators’ reports of distribution. 

Statistical analysis

Data were entered with the use of SPSS software for 
Windows, version 10.0.5 (SPSS, Chicago, IL, USA). 

TABLE 1. Topics for training of the community facilitators of 
the supplementation program in Chiclayo, Peru 

Development of the Nutritional Campaign with 
Vitamins and Minerals
»	 Concept of supplementation
»	 Weekly consumption
»	 Positive and negative effects 
»	 Dissemination of information
»	 Distribution of the supplement to the beneficiaries

Management of the printed materials of the campaign
»	 Manuals for facilitators
»	 Calendars 
»	 Supplement distribution forms
»	 Handouts and pamphlets for adolescent girls and 

women of childbearing age
»	 Posters
»	 Blue flags to indicate facilitators’ houses 

Nutritional topics
»	 Importance of vitamins and minerals
»	 Importance of vitamin A, vitamin C, folic acid, iron, 

and zinc
»	 Causes and consequences of deficiencies of these five 

micronutrients
»	 Alternatives for prevention and cure of these deficiencies 
»	 Foods rich in these five micronutrients
»	 Breastfeeding
»	 Complementary feeding from 6 months
»	 Balanced food intake

Effectiveness of distribution
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Descriptive analysis (cross-tabulation) was mostly used 
for statistical evaluation. The chi-square test was used 
to explore for significant differences in cross-tabula-
tions. The independent t-test was used to compare the 
coverage of the supplements in women and adolescent 
girls and in children during the 3 months of supple-
mentation.

Results

As shown in figure 1, DIRESA and PISA should have 
shared all activities of the supplementation campaign, 
whereby the responsibility should have been on the 
governmental side. However, due to a delay in signing 
the memorandum of understanding between the two 
institutions, PISA had to take over the full responsibil-
ity for the campaign. It developed the communication 
materials, took over the training of the supplementa-
tion committees (facilitators), distributed the materi-
als directly to the health centers, and monitored all 
activities.

Implementation

All components of the campaign had to be postponed 
because of the delay in delivery of the supplements 
by the manufacturer. Because the manufacturer con-
firmed only the supply of the capsules and gave no 
clear confirmation about the foodlet, it was decided to 
begin the supplementation campaign for women and 
adolescent girls of childbearing age as soon as possible, 
because PISA did not want to interrupt the twice-yearly 
campaign and lose the confidence of the population. 
Otherwise, a subsequent supplementation campaign 
during the second half of the year would have been 
jeopardized, because all supplementation activities 
would have clashed with school holidays and Christmas 
preparations in the community. As a result, supple-
mentation of the women and adolescent girls started 
1 month later and supplementation of the children 
started 2 months later than was originally planned.

As mentioned above, a delay in signing the memo-
randum of understanding between DIRESA and PISA 
forced PISA to take over activities that were to have 

TABLE 2. Detailed responsibilities of the community facilitators of the supplementation program in Chiclayo, Peru

Activity Description

Dissemination and motivation The facilitators were responsible for disseminating information about the campaign 
by hanging posters in strategic places, communicating with neighbors about the 
beginning of the campaign, and loudspeaker announcements. Dissemination was 
carried out 1 week before the campaign started 

Enrollment Persons who were interested in participating in the campaign enrolled in the facili-
tators’ houses using special enrollment forms 

Distribution of supplements Only the facilitators distributed the supplements to the beneficiaries. Each benefi-
ciary received one blister pack containing four portions of Nutrivit (one for each 
week) over a 3-month period 

Information about micronutri-
ent deficiencies 

Before the beneficiaries received the supplements for 1 month, the facilitators 
explained to them the problems of deficiencies of micronutrients (iron, zinc, 
vitamin A, vitamin C, and folic acid), especially in women and adolescent girls of 
childbearing age and children under 5 years of age, and how to cure or prevent these 
deficiencies 

Motivation to take the supple-
ment

The facilitators explained how to take the supplement once a week. Every time 
the beneficiaries came back to get a new blister pack of the supplement, they were 
reminded how important it was to take them every week

Explanation of the printed 
materials and how to mark the 
calendar

The facilitators explained the pamphlets the beneficiaries had received and the 
importance of marking in the calendar the day they took the supplement 

Information about the nutri-
tional topics and distribution 
of the corresponding printed 
materials

During the monthly meetings, the facilitators gave additional information about 
breastfeeding, complementary feeding, and nutritious food for the family. Each 
topic was accompanied by printed materials; its distribution was used as a motiva-
tor for the beneficiaries 

Logistics of reception and distri-
bution of the supplements and 
educational materials

The facilitators had to fill out specific forms after receiving the materials of the 
campaign and distributing them to the beneficiaries
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been performed by the ministry. DIRESA initiated 
formation of the supplementation committees by 
sending out letters inviting people to volunteer for the 
campaign activities, but only 4 of the 13 health cent-
ers or posts complied with all of their responsibilities. 
The task most often completed by the health centers 
or posts during the 4 months was the distribution of 
the supplements to the leaders of the supplementation 
committees, an intramural activity. Extramural activi-
ties such as monitoring were not carried out, although 
payment for transportation was offered by PISA. 

Training of members of the supplementation 
committees (facilitators)

The initial training of the 287 facilitators was carried 
out by PISA. Training was based on a manual for facili-
tators and included the use of pictures of foods and 
of Nutrivit capsules and foodlets, as well as examples 
of the forms to be filled in. The training covered the 
concept of the nutritional campaign, Nutrivit capsules 
and foodlets, and the importance of vitamin A, vitamin 
C, folic acid, zinc, and iron. The facilitators also under-
went participatory training on how to use the visual 
materials, since a summary of these three topics had to 
be presented to the beneficiaries at the first meeting.

After the training, a post-test was conducted on a 
randomly selected group of 40 percent of the facilita-
tors. The results showed that 98% to 100% of the facili-
tators knew how many Nutrivits had to be distributed 
to the beneficiaries at the monthly meeting, how many 
supplements the beneficiaries had to take per week, and 
how to take the capsules.

However, at this point only 84% of the facilitators 
knew how to record the date of intake of the capsule on 
the calendar, and the facilitators were retrained during 
the following session. After retraining, all the facilita-
tors knew how to mark the calendar. In addition, 91% 
of the facilitators knew how to advise the women and 
adolescent girls on what to do if they forgot to take the 
supplement, and 98% of them knew where the sup-
plements should be stored. Retraining was provided 
during the subsequent monthly meeting to those facili-
tators who were still insecure. Training placed emphasis 
on education and on participatory practicing of new 
topics (see table 1). 

Information about the supplementation campaign

Because the campaign had to be postponed for 1 
month, dissemination of information about the sup-
plementation program began in the last 2 weeks of the 
presidential election campaign. Posters of candidates 
and parties were placed wherever possible, and many 
cars with loudspeakers were on the roads. Thus, the 
perception of the population of anything beyond 
the election was limited. In addition, the week before 

the election was declared a “silent week,” in which 
no public announcements were allowed. Because the 
activities and announcements of the supplementation 
campaign were classified as public announcements, 
all of these actions had to be omitted. As a result, the 
information campaign had only one 1 week to attract 
and inform possible participants. As shown in table 3, 
under these circumstances, most community members 
learned about the supplementation campaign from 
the facilitators. According to external and internal 
monitoring, 61% and 54%, respectively, of the primary 
audience reported they had heard about the campaign 
from the facilitators, 19% and 21% from loudspeakers, 
and 2% and 8% from friends and neighbors. 

Distributor-reported supplementation coverage rate 

Because of the time constraints on the campaign, the 
rate of coverage of women and adolescent girls was not 
as high as expected (fig. 2). Many women and adoles-
cent girls showed up in the days after enrollment was 
closed, but they had to be rejected by the facilitators, 
who were strictly instructed not to allow later enroll-
ments because it would not be possible for them to 
receive 12 weeks of treatment. At least 9 of the 12 doses 
were required for minimal efficacy. During the distri-
bution meetings, all beneficiaries received information 
on the supplements, when and how to take them, and 
what foods should be consumed by the whole family 
(see table 2; described in detail by Gross et al. [7]). 
This informational and educational system would 
have broken down if enrollment had been allowed in 
the following weeks; the facilitators would have been 
overburdened, and more trained staff would have been 
required. Despite all these circumstances (fig. 2), the 
rates of coverage of the women and adolescent girls of 
childbearing age and of the children did not change 
during the 3 months of the supplementation campaign. 
The coverage rates varied from 46.9% to 48.0% (aver-
age, 47.4%) for the women and adolescent girls and 
from 86.6% to 88.2% (average, 87.8%) for the children. 
However, there was a significant difference between the 
coverage rates for women and adolescent girls and for 
children (p < .001, t-test).

TABLE 3. Principal sources from which beneficiaries (n = 180) 
reported obtaining information about the supplementation 
campaign according to internal and external monitoringa 

Source
Internal moni-

toring (%)
External moni-

toring (%)

Facilitators 61 54
Loudspeakers 19 21
Neighbors or friends   2   8

a.	 The difference between the results according to internal and 
external monitoring is significant (p < .001, χ2 test). 
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Distribution of nutrition educational materials 

To increase knowledge of nutrition and to induce 
a sustainable change in nutrition-related behavior, 
nutrition educational materials and related recipes 
were distributed during the monthly pickups of the 
supplements [7].

Discussion

The distribution suffered from several constraints. 
Delayed delivery of the supplements by the manu-
facturer caused a 1-month postponement of the sup-
plement campaign for women and adolescent girls of 
childbearing age and a 2-month postponement of the 
campaign for children. Because of the 1-month delay, 
the time available for promoting the campaign to 
women and adolescent girls and enrolling them was too 
short, only 2 weeks. In addition, the election campaign 
distracted the community. All of these factors resulted 
in lower coverage rates in women and adolescent girls. 
Because the enrollment period for children started 
after the election, later than the enrollment period for 
women and adolescent girls, and lasted for a whole 
month, the coverage rate of children was high (88%). 

It was evident from these constraints that supple-
ments and communication materials should be ordered 
much earlier and delivered at least 3 months before 
distribution to the beneficiaries. This would require 
a shelf life of the supplements of at least 9 months. 
Compliance can be significantly improved by making 
sure that iron supplements are available at all times, as 
stressed by Galloway and McGuire [2]. Also important 
is an appropriate timely agreement between all partners 
before the program starts. It is obviously wise to have 

an alternative plan for what to do and who will take 
over if one of the partners fails to comply. The time 
allowed for promotion of the supplements and enroll-
ment of beneficiaries should be at least 1 month, and 
the period should be selected at a time when no other 
big campaigns that could distract the target popula-
tion are taking place. Since it was planned to have two 
supplementation campaigns per year, scheduling of the 
campaigns should have taken into account the consid-
erable time span between the two campaigns, as well 
as school vacations and important national holidays 
(such Christmas as Independence Day). 

In this project, the health sector complied mainly 
with intramural activities such as distribution of 
materials to the presidents of the committees. As a con-
sequence, activities involving direct contact between 
this key sector and the communities, such as training 
facilitators and monitoring program activities, were 
rare. Therefore, PISA had to take over many additional 
activities, which resulted in overburdening their limited 
number of health and nutrition professionals. 

Despite these constraints, the women and adoles-
cent girls showed a strong interest in the supplements. 
The high degree of motivation to receive the Nutrivit 
was confirmed by the consistent coverage rate over 
the 3 months. The relatively high participation of the 
health professionals at the training sessions for the 
facilitators (50% to 75%) may have been due to the 
facts that the communication materials had already 
been prepared by PISA and that the training itself was 
mainly implemented by PISA nutritionists, so that no 
additional extramural efforts were needed from the 
health professionals.

As Winichagoon [10] observed in Thailand, whatever 
governmental institution is to be involved in a supple-
mentation campaign, a strong community commit-
ment must be achieved to secure high compliance. 

In this program it became clear that health sector 
personnel could and would perform mainly intra-
mural activities, such as distribution of materials that 
were picked up by the presidents of the committees, 
that did not require them to leave their institutions. 
Because of this, all activities that involve contacts 
with the beneficiaries should be taken over by trained 
facilitators who are selected and organized by the com-
munity. Khan et al. [11] described a similar experience 
in Vietnam, where the existing system of distribution 
of supplements to pregnant and nonpregnant women 
was inconvenient. To overcome this constraint, local 
members of the Women’s Union, who knew their 
village colleagues, were trained to distribute the sup-
plements.

In addition, a good monitoring system is indis-
pensable. The pathway from the supplier of the sup-
plements to the beneficiaries must be monitored to 
avoid mismanagement and frustration. Furthermore, 
the supplement distribution program must always be 

FIG. 2. Distributor-reported coverage rates of supplementa-
tion in all women and adolescent girls of childbearing age 
(n = 20,082) and under-five children (n = 8,081) during the 
3 months of supplementation. All differences are significant 
(p < .001, t-test) 
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accompanied by a comprehensive communication 
program. Although these requirements will increase 
the costs of the supplementation program, as shown by 
Lechtig et al. [12], fulfilling them will be indispensable 
to secure participation and continued compliance.

To achieve strong governmental ownership and com-
mitment, two other governmental institutions were 
contacted to explore whether they could cover part of 
the target group (women and adolescent girls and chil-
dren). The National Program of Food Assistance (Pro-
grama Nacional de Asistencia Alimentaria [PRONAA]) 
is responsible for distribution of food to the comedores 
populares (people’s canteens or soup kitchens). The 
infrastructure of their distribution channel could be 
used for distribution of the supplement to women, 
adolescent girls, and children. The other governmental 

institution contacted was the Directorate of Education 
(Dirección Regional de Educación). If the secondary 
school system were used for supplement distribution 
and additional nutrition education by trained teach-
ers, female adolescent students could improve their 
nutritional status. Increased awareness and demand 
for iron–folic acid supplementation of the secondary 
school girls was described by Garcia et al. [13] in the 
Philippines and by Kanal et al. [14] in Cambodia.

Two small trials were conducted to explore the pos-
sible use of these two institutions, with recognition 
that the institutions cannot replace the role of the 
Ministry of Health. Nevertheless, they could be helpful 
additional partners in micronutrient campaigns. Both 
trials were too small to provide representative data but 
were promising. 
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Abstract

Background. Compliance with daily micronutrient 
supplementation is usually poor and the question arises 
whether compliance with a weekly regimen would be 
better. 

Objectives. The inputs (messages and channels), 
output (increase of knowledge), and outcome (behavior 
changes) of a communication campaign in a micronutri-
ent supplementation program for women and adolescent 
girls 12 through 44 years of age and children under 5 
years of age (primary audience) were analyzed.

Methods. The communication program addressed not 
only the primary, but also the secondary (facilitators) 
and tertiary audiences. Formative research and descrip-
tive statistics were used to analyze the communication 
campaign. 

Results. Nearly all women and adolescent girls (89%) 
and children (91%) took at least 75% of the supplements 
over the 3-month period. The incidence rates of reported 
negative side effects of supplementation in children 
and in women and adolescent girls were less than 10%. 
Knowledge of micronutrient nutrition among facilitators 
of all ages and education levels increased significantly 
(p < .001). 

Conclusions. A thoroughly planned and implemented 
nutrition communication program can secure high com-
pliance of the beneficiaries of micronutrient supplementa-
tion programs. The necessary supplies should be available 
at least 3 months before program implementation. With 
an adequate communication program, supplementation 
programs can be used to foster food-based approaches for 
the target audience. 

Key words: Communication, community, micronu-
trients, supplementation, under-five children, urban, 
women 

Introduction

Within the Integrated Food Security Program (Pro-
grama Integrado de Seguridad Alimentaria [PISA]) in 
Chiclayo, Peru, the overall objective of the multimicro-
nutrient supplementation program was to improve and 
secure the micronutrient status of women, adolescent 
girls, and children, the most vulnerable groups in the 
population [1]. Micronutrient supplementation is a 
widely used nutritional intervention to reduce micro-
nutrient deficiencies. However, despite its proven effi-
cacy, supplementation often shows little effectiveness 
[2, 3]. Distribution problems and low compliance are 
the main causes of limited effectiveness. Weekly sup-
plementation is increasingly being recommended to 
reduce the amount of effort required for distribution of 
the supplements with a satisfactory level of availability 
at the consumer level [4]. Since compliance with daily 
supplementation programs is usually poor, the ques-
tion arises whether compliance with a weekly regimen 
would be better. 

In 1996, the World Health Organization (WHO) 
[5] stated that a supplementation campaign should be 
accompanied by an effective communication effort, as 
suggested by Yip [2]. According to the United Nations 
Sub-Committee on Nutrition [6], the major reason 
for the lack of compliance with iron supplementation 
is the lack of appropriate training of health staff. In 
such cases, a proper demand for the supplements has 
not been created within the target group. Griffiths 
[7] stated that demand must be created, the tablets or 
food supplied in an acceptable form, and education 
about proper use be carried out to ensure demand. 
Independently of the frequency of administration of 
supplementation, factors such as motivation, supervi-
sion, and communication with the target audience play 
a crucial role [7]. Mason et al. [8] described community 
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participation as an important feature of health pro-
grams, because it increases the motivation of commu-
nity workers and their effective communication within 
the community. Women’s Union collaborators were 
used to expand the opportunities for communication 
and education beyond the capacity of health personnel 
in Vietnam [9].

On the basis of these experiences and recommen-
dations, a nutrition communication program was 
developed to maintain high compliance with multi-
micronutrient supplementation in children 6 months 
through 4 years of age and in adolescent girls and 
women 12 through 44 years of age. The objective of this 
study was to measure the effectiveness of the nutrition 
communication program.

Materials and methods

Strategy of the communication program

The micronutrient supplementation program had 
two components: the distribution of the supplement 
[10] and an accompanying communication program. 
Table 1 shows the logical framework of the commu-
nication program in which the input, output, out-
come, and impact are related to the target audiences. 
According to the framework, transfer of knowledge 
about the importance of micronutrient nutrition and 
the way micronutrients should be distributed should 
lead to increase of knowledge in the target audiences. 
This should influence their practices and choices and 
result in improvement of the nutritional status of the 
primary target audience. According to these principles, 
information, education, and communication (IEC) 
[11] should increase the knowledge of all audiences. In 
consequence, improved knowledge and understanding 
should lead to high participation and compliance in 
the program. Finally, high compliance should result 
in the reduction of anemia and other symptoms of 
micronutrient deficiencies. This study describes the 
chain of input, output, and outcome of the commu-
nication program. Implementation, monitoring, and 
evaluation of the distribution of the supplements, 

leading to a high availability of supplements in the 
primary target audience, are described by Gross et al. 
[10]. The supplementation campaign resulted in an 
improved micronutrient status, as reported by López 
de Romaña [12]. 

Responsibilities within the communication program

Figure 1 shows the planned distribution chain of the 
communication materials. Initially it had been agreed 
that PISA would purchase the multimicronutrient sup-
plements and hand them over to the Regional Health 
Directorate of Lambayeque (Dirección Regional de 
Salud Lambayeque [DIRESA]). The supplements 
would then be distributed to local community facili-
tators who would pass them to the beneficiaries. The 
distribution of the supplements is described in detail 
by Gross et al. [10].

Target audiences

Table 2 shows the strategy of the communication 
program according to its inputs (messages, materials, 
channels, communication strategies, and monitoring), 
considering the primary, secondary, and tertiary audi-
ences. PISA selected 26 townships of Chiclayo, Peru, to 
participate in a micronutrient supplementation pro-
gram. The townships chosen were poor, as judged by 
several social, economic, and health indicators [12]. A 
memorandum of understanding was prepared between 
PISA and DIRESA as the governmental institution, 
which implemented related programs to improve the 
nutritional status of the population. It was agreed to 
involve the professionals of all 13 health centers of the 
26 townships in the supplementation campaign. The 
strategy and tasks are described by Gross et al. [10]. 

Primary audience (beneficiaries)

During the design of the supplementation campaign in 
2001, PISA conducted a census that found that 20,082 
women and adolescent girls of childbearing age (12 
through 44 years) and 8,081 children 6 months through 
4 years of age lived in the projected area. This primary 
audience was entitled to receive the supplements, 

TABLE 1. Logical framework of the communication program

Target audience

Primary Secondary Tertiary

Input Knowledge transfer Information Education (training) Communication

Output Knowledge increase Micronutrients Micronutrients Micronutrients
Program implementation Program implementation Program implementation

Monitoring Monitoring and evaluation

Outcome Practices and choices High participation High participation High, sustained compliance

Impact Nutritional status Reduced anemia
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nutritional materials, and advice once a month during 
the campaign.

Secondary audience (facilitators)

The micronutr ient  supplementat ion cam-
paign was based on the active participation of the 
population in the activities of the supplemen-

tation committees. Each of the 32 supplementation 
committees formed in the 26 townships consisted of a 
president, a secretary, and the other members. A total 
of 287 persons, all volunteers elected in general assem-
blies of the population of each township, served on the 
committees. The committee members showed high 
dedication to helping the population and identified 

FIG. 1. Communication channels. DIRESA, Regional Health Directorate of Lambayeque (Dirección Regional 
de Salud Lambayeque); PISA, Integrated Food Security Program (Programa Integrado de Seguridad Alimen-
taria); PREDEMI, Regional Program of Micronutrients (Programa Regional de Micronutrientes)

TABLE 2. Strategy of the communication program according to its inputs

Target audience

Primary Secondary Tertiary

Population
Girls and women 12–44 yr 

Children 6 mo–4 yr Facilitators
Ministry of Health (DIRESA) 

professionals

Input

Messages Specific messages
“Supplementation with vitamins and minerals”
“Put health and energy in your life”
“Healthy and energetic family”
“Be an active and energetic teenage girl”
“It doesn’t cost you anything”

Nutrivit logo (capsules and foodlets)
Different messages on food habits

Channels Interpersonal communication
Printed materials
Loudspeakers 

Interpersonal communication
Printed materials
T-shirts 
Blue flags

Interpersonal communication
Printed materials

Monitoring 3 external monitorings 
1 internal monitoring

Internal monitoring of facili-
tators’ performance 

Agreement on internal moni-
toring of Ministry of Health 
professionals’ performance

DIRESA, Regional Health Directorate of Lambayeque (Dirección Regional de Salud Lambayeque)

U. Gross et al.



S133

themselves with problems in the community. They 
were trained as facilitators to work directly with the 
primary audience. Once trained, the committee mem-
bers established contact with the primary audience 
(adolescent girls, women of childbearing age, and small 
children), with the following tasks:
»	 Informing the primary audience about the impor-

tance of micronutrient nutrition and improved 
health;

»	 Explaining the opportunity to register for the sup-
plementation program;

»	 Distributing the supplements and communication 
materials; 

»	 Monitoring the program.
This paper focuses on the activities related to the 

communication aspect of the supplementation cam-
paign. The activities related to the distribution of the 
supplements and their impacts are described in more 
detail in Gross et al. [10]. 

Tertiary audience (health professionals)

DIRESA and PISA prepared a memorandum of under-
standing to implement the micronutrient supplemen-
tation campaign jointly. It was agreed that professionals 
from the health establishments of the townships would 
be responsible for the distribution of the campaign 
materials. PISA assisted in all activities, starting with 
the development of communication materials, train-
ing of the facilitators, and monitoring. Each health 
establishment designated one professional to partici-
pate directly in the execution of the campaign. These 
professionals were mainly personnel from the Regional 
Program of Micronutrients (Programa Regional de 
Micronutrientes [PREDEMI]).

Messages

In general, messages (verbal or nonverbal, pictorial, 
or gestures) are tailored to arouse reactions in the 
target audience. Messages were developed for the sup-
plementation campaign to inform and motivate the 
target audiences (women and adolescent girls) to par-
ticipate in the program and take the supplements over 
a period of 3 months. The supplementation campaign 
was called the “Nutritional Campaign for Vitamins and 
Minerals.” The term “vitamins” was chosen because it 
was known by the primary audience and had positive 
associations, whereas the term “micronutrients” was 
unknown, as a pretest had shown.

Messages for the primary and secondary audiences

The development of the messages took into account the 
nutritional problems, characteristics of the audiences, 
communication objectives, and channels of transmis-
sion for the messages.

In order for the primary and secondary audiences to 
identify themselves with the messages, cartoons show-

ing members of a family were developed, as well as a 
Nutrivit logo showing the two types of supplements 
used in the campaign (fig. 2). The cartoons were used 
in all communication and training materials to awaken 
curiosity and break up the texts without disturbing the 
flow of information, creating a content environment 
and easy understanding. 

To position the supplement for the primary and 
secondary audiences, the following five key messages 
were chosen:
»	 “Supplementation with Vitamins and Minerals.” All 

audience members should know what the campaign 
was about and become aware of the need for vita-
mins and minerals.

»	 “Bring Health and Energy into Your Life.” This slogan 
was used in all materials distributed at the beginning 
of the campaign to motivate the primary audience to 
improve their health and thus their energy level for 
their daily life.

»	 “Healthy and Energetic Family.” This message was 
directed toward adult women and mothers to create 
awareness that the family needs energy for daily 
activities.

»	 “Be an Active and Energetic Teenage Girl.” Qualita-
tive investigations conducted in preparation for the 
campaign found that the adolescent girls could not 
identify with materials and messages developed for 
adult women. Therefore, this specific message with a 

FIG. 2. Communication materials distributed to primary and 
secondary audiences during the supplementation campaign. 
Top left, pamphlet for women: “It doesn’t cost you anything 
to have a healthy family full of energy. Top middle, pamphlet 
for adolescent girls: “It doesn’t cost you anything to be an 
active girl full of energy.” Top right, manual for facilitators: 
“Nutrition campaign with vitamins and minerals.” Middle 
center, blister pack of foodlets. Bottom left, nutrition manual: 
“Good nutrition provides health and energy to the entire 
family.” Bottom right, economical and nutritional recipes: 
“Good nutrition is the basis for family well-being”
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separate pamphlet for that age group was developed 
and disseminated. 

»	 “It Doesn’t Cost You Anything.” To increase partici-
pation, the population was informed that the sup-
plements would be free of financial costs. 
Social costs include going to get the supplements, 

remembering to take them every week, experiencing 
possible side effects, and being aware of possible bar-
riers within the social environment (e.g., uninformed 
husbands, friends, teachers, or even auxiliary health-
care staff). To lower the social cost, information about 
the benefits of the supplements was provided by the 
facilitator, and related communication materials were 
distributed. 

Communication channels

Channels of interpersonal communication and mass 
media may be needed to convey specific messages to the 
target audiences. Channels should be selected accord-
ing to their credibility and interest, affordability, and 
accessibility to the target audience. As shown in table 2, 
the following communication channels were used for 
dissemination of the messages: 
»	 Interpersonal communication. As found in prior 

campaigns, the most important channel for all 
three audiences was interpersonal communication. 
Because interpersonal communication leaves much 
room for different interpretation or presentation 
of the topics, standardization of the messages was 
strived for by the distribution of printed materials.

»	 Posters. Posters were positioned at strategic places, 
such as in shops and on trees, to inform the popula-
tion about the campaign.

»	 Loudspeakers. Cars with loudspeakers drove through 
the roads of the 26 townships to inform the com-
munities about the campaign.

»	 Blue flags. The facilitators’ houses were marked with 
blue flags to show the people where they could enroll 
themselves in the campaign and from whom they 
could get the supplements and the printed commu-
nication materials.

»	 T-shirts. The facilitators received T-shirts to be worn 
during the campaign to identify them as the resource 
persons. Since the facilitators did not even receive an 
expense allowance for their work with the beneficiar-
ies, the T-shirts were appreciated as a sign of recogni-
tion that gave them prestige in the communities. The 
slogan “Bring Health and Energy into Your Life,” as 
well as the Nutrivit logo, was printed on the back of 
the T-shirt. 

Printed materials 

As shown in table 3, different printed materials were 
developed for the three audiences to inform them about 
why and how they should participate in the campaign. 
To give the materials a consistent, specific identity, they 

all used the same slogan, “Bring Health and Energy into 
Your Life,” and the same cartoon characters. The same 
cartoons of family members were used in the nutrition 
education manual and the recipe booklet. 

All printed materials were pretested according to 
the recommendations of HealthCom [13]. Low-cost, 
nutritious recipes were developed by the Nutrition 
Division of PISA, portion sizes were checked with 
mothers of small children, and the nutritional values of 
the recommended recipes were calculated with the use 
of Erhardt’s software [14] on the basis of the Peruvian 
Food-Composition Table [15]. 

Printed materials for the primary audience 

The first objective of the printed materials for the pri-
mary audience was to inform them about the impor-
tance of micronutrient nutrition. At the beginning of 
the campaign, the target audience received a handout 
to reinforce the loudspeaker campaign to encourage 
them to enroll in the supplementation program. Fur-
thermore, two separate pamphlets (one for adolescent 
girls and the other for women) were distributed that 
explained why micronutrients are important and what 
can be done to improve micronutrient status. To rein-
force the message on balanced diets, a nutrition manual 
and a related recipe booklet (fig. 2) were developed 
and distributed at the monthly meeting to change 
food-consumption habits. All printed materials were 
designed to reinforce, complement, and complete the 
messages presented by interpersonal communication. 

The second objective was to inform the community 
how the micronutrient campaign could help improve 
micronutrient status. Each family was given a calen-
dar on which to mark the day for supplement intake 
(fig. 3). The calendars were valued in the community 
for the decoration of homes, offices, and shops. 

Printed materials for the secondary audience

A manual was developed for the facilitators to ensure 
that they transmitted the message correctly to the 
primary audience and to provide additional informa-
tion about micronutrients in local food. The manual 
included illustrations of local foods that were high in 
vitamins and minerals. To standardize the implemen-
tation of the communication campaign, the manual 
also contained information for the facilitators about 
how the supplementation program would be imple-
mented. The facilitators were also given forms on which 
to record when the beneficiaries received the printed 
materials and the supplements. The beneficiaries were 
told how to mark the calendar when they first received 
the supplement. 

Printed materials for the tertiary audience

The manual for facilitators was also used by the health 
professionals to train the facilitators. Visual materials, 
such as pictures of the main local foods and the sup-
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plements, were also developed for the participatory 
training of the facilitators. These materials were kept by 
the facilitators to be used to instruct the beneficiaries 
at the monthly meetings.

Monitoring

External and internal monitoring and evaluation sys-
tems were established. 

External monitoring and evaluation by an independent 
institution

External monitoring and evaluation focused on com-
pliance to the supplement regimen. Monitoring was 
conducted at months 1, 2, and 3 of the supplementa-
tion program. As already described by Gross et al. [16], 
a small sample size was chosen in order to minimize 
the additional burden on project personnel. Sixty 

families were randomly selected each month from the 
lists of participants and questioned. An average of 25 
adolescent girls, 75 women of childbearing age, and 
83 caretakers of children were chosen each month. 
The participants were asked whether they had received 
any information from the campaign, seen the printed 
materials, been given explanations about how to use 
the calendars, and read the materials. For monitoring 
of compliance, the beneficiaries were asked in detail 
how many supplements they had taken and the rea-
sons for noncompliance, if relevant. All answers were 
unprompted. Compliance was evaluated after the 
end of the supplementation period. Recalled compli-
ance was defined as reporting having taken at least 
9 supplements out of 12. The beneficiaries were also 
asked if they liked the supplements and if they felt any 
effects (positive or negative) from the supplements. All 
unprompted answers were recorded. 

TABLE 3. Printed materials related to micronutrient nutrition and supplement distribution given to the primary and second-
ary audiences

Material Micronutrient nutrition Supplement distribution

Primary audience

Handouts Information about the micronutrient 
campaign together with the loudspeaker 
announcements

Pamphlets Information about the importance of improving micronutrient status 
Importance of vitamin A, vitamin C, folic acid, iron, and zinc
Causes and consequences of deficiencies of these 5 micronutrients
Alternatives for prevention and cure of deficiencies of these 5 micronutrients 
Foods rich in these 5 micronutrients
Additional information about the supplementation campaign

Nutritional manual Information on
Breastfeeding
Complementary feeding
Balanced food for the family
Manuals are given to the beneficiaries each 

time they pick up the supplements

Booklet of nutritious and 
economical recipes

Recipes for the corresponding themes (com-
plementary feeding and healthful food for 
the whole family) to be picked up with the 
nutritional manual

Calendar Each family receives one calendar on which 
to mark the day of supplement intake; 
serves as reminder for the weekly intake

Secondary audience

Facilitators’ manual Concept of the campaign; basic information about micronutrients, food sources, and 
administrative handling of the campaign, including all training topics

Poster Information and motivation for the primary 
audience to take part in the supplementa-
tion campaign

Administrative forms For enrollment of the beneficiaries, recep-
tion and distribution of supplements and 
communication materials
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Internal monitoring system within the PISA project

Internal monitoring focused on compliance with the 
distribution of the materials and supplements. The 
forms filled in by the health professionals to supervise 
the reception and distribution of the supplements and 
communication materials during the campaign were 
reviewed. A similar form was filled in by the facilitators 
to keep track of how many supplements reached the 
beneficiaries and when. A detailed description is given 
by Gross et al. [10].

Three weeks after the supplementation campaign 
ended, PISA evaluated the increase in knowledge of 
180 randomly selected beneficiaries by questionnaires 
and observations. It was also determined which printed 
materials were kept by the beneficiaries as an indicator 
of their interest in the messages.

To monitor the knowledge of the secondary target 
audience (facilitators), a questionnaire with 26 ques-

tions (14 related to micronutrient nutrition and 12 
related to the delivery mechanism) was developed, 
based on the manual for facilitators. The questionnaire 
was applied before and after the training. Forty percent 
of the facilitators were randomly selected for monitor-
ing of their increase in knowledge. 

Statistical analysis

Data were entered with the use of SPSS software for 
Windows, version 10.0.5 (SPSS, Chicago, IL, USA). 
Descriptive analysis was mostly used for statistical 
evaluation. The independent t-test was used to com-
pare the knowledge status of the secondary audience 
(facilitators) before and after the training. 

Results

Program implementation

According to external monitoring, most of the primary 
audience interviewed (94%) indicated that they had 
received one or more of the printed materials (pam-
phlets, nutrition manual, or recipes), and 89% had kept 
some of them. Most of them (95%) reported receiving 
the calendars, and 82% were able to show them during 
the monitoring session.

A postevaluation of the availability of the printed 
materials was carried out about 3 weeks after the end 
of the supplementation campaign. The primary audi-
ence (180 persons) were asked to show the nutrition 
education materials they had received at the same 
time as the distribution of the supplement. As shown 
in table 4, the printed materials that were most often 
kept by the beneficiaries were the nutritional manual 
and the booklet of economical recipes. Sixty-four 
percent of the primary audience had kept the entire 
nutritional manual, and 75% had kept the complete 
collection of recipes. All of the adolescent girls had kept 
the complete collection of recipes, but only half had 
kept the entire nutritional manual. Sixty-one women 
in the primary audience reported that they had tried 
a recipe from the balanced food intake booklet a total 
of 112 times. The complementary feeding recipes had 
been prepared 55 times. 

FIG. 3. Calendar distributed to primary audience during the 
supplementation campaign to mark the day of intake of the 
supplement

TABLE 4. Number (percentage) of primary target audience who could show part or all of the nutritional manual or the recipe 
booklet to the interviewer 3 weeks after the end of the supplementation campaign (internal evaluation)

  Beneficiaries

Nutritional manual Recipe booklet

Entire manual
Complementary 

feeding
Balanced food 

intake All recipes
Complementary 

feeding
Balanced food 

intake

  Women   
(n = 170)

109 (64) 99 (58) 124 (73) 128 (75) 139 (82) 128 (75)

 Adolescent girls  
(n = 10)

5 (50) 9 (90) 9 (90) 10 (100) 10 (100) 10 (100)

U. Gross et al.
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Schedule of activities

Table 5 summarizes the schedule of activities. Six 
months were needed from the convocation of the 
facilitators until the internal postevaluation. Activi-
ties involving development of materials, pretesting, 
production of the communication materials and the 

supplements, and their distribution to the health cent-
ers are not included. 

Increase in the primary audience’s knowledge of 
micronutrients

During the internal postevaluation interviews by 

TABLE 5. Schedule of activities

Activity

Mo 1 Mo 2 Mo 3 Mo 4 Mo 5 Mo 6

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Convocation of facilitators n n

1st training of facilitators 
(supplementation cam-
paign)

n n

Communication 
campaign (posters, 
loudspeaker cars, and 
handouts)

n n

Enrollment supplementa-
tion campaign for women 
and adolescent girls 12–44 
yr

n n

Internal monitoring 
(distribution of com-
munication materials and 
supplements)

n

1st supplementation of 
women and adolescent 
girls 12–44 yr (supplement 
distribution for 4 weeks, 1 
pamphlet for adult women 
and mothers, 1 pamphlet 
for adolescent girls, 1 cal-
endar per family)

n n n n

Announcement of enroll-
ment of children 6 mo–4 
yr for supplementation 
(facilitator, loudspeaker 
cars, and handouts)

n n n n

1st external monitoring n

2nd training of facilitators 
(retraining on supplemen-
tation, marking calendar, 
nutrition manual; 1st 
theme: exclusive breast-
feeding)

n n

Internal monitoring 
(distribution of com-
munication materials and 
supplements)

n n

1st supplementation of 
children 6 mo–4 yr (distri-
bution of supplements)

n n n n

continued
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PISA, 87% of the 170 adult women and 9 of the 10 
adolescent girls reported having read the nutritional 
manual. When they were specifically asked about food 
sources with high micronutrient content, 60% named 
liver and meat.

According to the results of the third external moni-
toring, 83% of the primary audience reported that they 
knew how to mark the calendar. Furthermore, 88% 
indicated that they had received information about the 
advantages of the supplements, and 75% could recall 
having been informed about the possibility of nega-

tive side effects of the supplements. Only 49% of the 
interviewed persons knew how long they would receive 
the supplements. 

Increase in the facilitators’ knowledge of 
micronutrients 

A questionnaire was developed to measure the increase 
of knowledge of the facilitators. In addition to ques-
tions about the administration of the campaign, there 
were 14 questions related to micronutrient nutrition 

Activity

Mo 1 Mo 2 Mo 3 Mo 4 Mo 5 Mo 6

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

2nd supplementation of 
women and adolescent 
girls (distribution of sup-
plements and 1st theme 
nutritional manual)

n n n n

2nd external monitoring n

3rd training of facilitators 
(nutrition manual 2nd 
theme: complementary 
feeding and recipes)

n n

Internal monitoring 
(distribution of com-
munication materials and 
supplements)

n

3rd supplementation of 
women and adolescent 
girls (distribution of 
supplements, 2nd theme 
nutrition manual and 
recipes)

n n n n

2nd supplementation of 
children 6 mo–4 yr (distri-
bution of supplements)

n n n n

3rd external monitoring n n

4th training of facilitators 
(nutrition manual 3rd 
theme: nutritious family 
foods and recipes)

n n

Internal monitoring 
(distribution of com-
munication materials and 
supplements)

n

3rd supplementation of 
children 6 mo–4 yr (dis-
tribution of supplements, 
nutrition manual 3rd 
theme: nutritious family 
foods and recipes)

n n n n

Internal evaluation n

TABLE 5. Schedule of activities (continued)
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(knowledge of vitamin A, vitamin C, iron, folic acid, 
and zinc; their importance for the body; examples of 
micronutrient-rich foods; signs of iron and vitamin 
A deficiency and anemia [terminus, prevention, and 
cure]). The secondary audience on average responded 
correctly to 50% of the 14 questions before training 
and 76% of the questions after training. Many facilita-
tors had heard about vitamin A, vitamin C, and iron 
but had no knowledge of folic acid and zinc (fig. 4). 
The percentage of facilitators who responded correctly 
to questions about folic acid and zinc increased highly 
significantly after training (p < .001). 

The number of correct answers to the 14 micronu-
trient-related questions increased significantly after 
training (p < .001, t-test) in all age groups by nearly 
the same percentage (fig. 5). The youngest facilitators 
had the lowest level of knowledge before training and 
the greatest increase in knowledge after training. About 
3% of the facilitators had only 1 to 3 years of primary 

education, 27% had finished primary school, 60% had 
had 1 to 6 years of secondary education, and 10% had 
had higher education). The number of correct answers 
increased significantly (p < .001, t-test) in all groups 
(fig. 6). There was no significant relationship between 
increase in knowledge through training and either age 
or educational level. 

Behavior change among the primary audience

Beneficiary-reported compliance

Printed materials were distributed to motivate the ben-
eficiaries to return to the monthly meetings. According 
to internal monitoring, participation remained about 
the same throughout the 3 months, as indicated by 
the facilitators’ distribution sheets [10]. Nearly 90% of 
children in all communities and about 48% of women 
and adolescent girls in all communities consumed the 
supplements during the 3 months. 

Beneficiary-reported compliance was defined as 
having taken at least 9 supplements out of 12. The 
average beneficiary-reported compliance for the three 
groups (women, adolescent girls, and children) over the 
3 months was 90%. At the third monitoring compliance 
was reported to be between 91% and 95%, indicating 
that there had been no fatigue effect (table 6). 

Acceptability of the supplements

As shown in table 7, the acceptability of the supple-
ments by women and adolescent girls increased from 
89% to 100% from the first to the third monitoring. In 
the third month, 61% of the interviewed women and 
adolescent girls reported an increased appetite, and 
72% of mothers reported that their children’s appetite 
had increased. The mothers and adolescent girls also 
claimed to be more lively and less tired and ill. The 
caretakers of the children reported an acceptability rate 

FIG. 4. Percentage of facilitators who could name foods rich 
in iron, vitamin A, vitamin C, folic acid, and zinc before (n = 
109) and after (n = 118) training. 
*Differences are significant (p < .001, t-test)

FIG. 5. Percentage of correct answers to 14 questions about 
micronutrients before (n = 109) and after (n = 118) training 
of the facilitators (randomly selected) according to age group 
All differences are significant (p < .001, t-test)

FIG. 6. Percentage of correct answers to 14 questions micro-
nutrients before (n = 109) and after (n = 118) training of 
the facilitators (randomly selected) according to educational 
level. All differences are significant (p < .001, t-test)
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of about 90% over the 3 months.
On average, over the 3 months of supplementation, 

more than 80% of the women and adolescent girls 
reported they had not experienced any negative side 
effects, and more than 90% of the mothers reported 
that their children had had no negative side effects. 
The most frequently reported negative side effects were 
nausea, black stool, and headache, but the incidence of 
these effects was low, as shown in table 7.

Discussion

Program implementation

Despite the original commitment of the Ministry of 
Health to take the lead in the campaign, it became 
evident during implementation of the program that 
the public sector was not meeting its responsibility. 
As a result, PISA had to take over full responsibility, 
including the active involvement of the community. 
According to the findings of the MotherCare project 
[17], community participation is an important factor 
for success in communication and supplementation 
activities. In this Peruvian intervention, the sup-
plementation campaign needed an alliance with the 
governmental sector, but it was also crucial that a 
nongovernmental organization (PISA) take the lead in 
the program, with full involvement of the community. 
A similar experience was reported by Griffiths for iron 
interventions [7].

As previously described, this supplementation cam-
paign was coupled with nutrition education to ensure 
an improvement and maintenance of micronutrient 
status, as recommended by Ahluwalia [18]. However, 
the postevaluation of this study revealed that the 
women and adolescent girls were more interested in the 

practical application of good nutrition than in learn-
ing about its theoretical background. More women 
and adolescent girls kept the entire recipe collection 
than the entire nutritional manual. This difference 
was more pronounced for the adolescent girls than 
for the women. The high interest in the recipes was 
confirmed by the fact that nearly two-thirds of the 
primary audience had used the recipes, some of them 
repeatedly. Thus, although nutrition education plays a 
crucial role in successful supplementation campaigns, 
improving theoretical knowledge is not enough. Prac-
tical implementation, motivation, supervision, and 
communication with the target audience are essential 
for an effective campaign.

For communication to succeed, the strategy must 
combine the art and the science of communication. 
The art is the creative element, i.e., the expression of 
an idea, a symbol, or an action that captures attention 
because it is meaningful and memorable [18, 19]. In 
line with this recommendation, cartoon characters 
depicting members of a family were created to arouse 

TABLE 6. Beneficiary-reported compliance with supplemen-
tation by randomly selected women, adolescent girls, and 
children measured by external monitoring on a monthly 
basis 

Response

Month

1 2 3

No. in sample
Women 82 74 69
Adolescent girls 23 30 21
Children 82 85 75

No. (%) reporting 
compliancea

Women 73 (89) 64 (86) 63 (91)
Adolescent girls NA 25 (83) 20 (95)
Children 79 (96) 79 (93) 69 (92)

 NA, information not available
a.	 Beneficiary-reported compliance was defined as having taken at 

least 9 supplements out of 12.

TABLE 7. Acceptance of the taste of the supplements and 
positive and negative side effects determined by external 
monitoring 

Response

Month

1 2 3

No. in the sample 
Women and adolescent girls 105 104 90
Children 82 85 75

Acceptance of the supplements (%)
Women and adolescent girls 89 94 100
Children 92 95 90

Positive side effects (%)a

Increased appetite 
Women and adolescent girls 41 60 61
Children 49 68 72

Less tired, more active
Women and adolescent girls 5 — 7
Children 2 2 7

Negative side effects (%)a

None
Women and adolescent girls 75 87 84
Children 93 99 89

Nausea/vomiting
Women and adolescent girls 4 9 2
Children 1 1 4

Black stool
Women and adolescent girls 0 0 3
Children 0 0 4

Headache
Women and adolescent girls 7 5 —

a.	 Reports of side effects were unprompted.
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interest and promote identification of the primary 
audience with these characters. All materials developed 
were pretested, as recommended by HealthCom [13], 
and the resulting recommendations were incorporated. 
The technical content of the materials was developed 
according to the target audiences’ needs, background 
knowledge, and environment, as recommended by 
Griffiths [7].

Knowledge increase

Increased knowledge is needed to change behavior and 
consequently improve the nutritional status of people. 
The postevaluation revealed that the campaign had 
good results in increasing the knowledge of the ben-
eficiaries. For example, 60% could name specific foods 
with high micronutrient content. A significant increase 
in knowledge also occurred in the facilitators, regard-
less of their age or level of education. Training had an 
equal impact on knowledge in persons in different age 
groups and with different levels of formal education. 

Reported compliance

This paper presents the reported intake of the sup-
plements by the beneficiaries. Discrepancies between 
observed and reported compliance can occur. However, 
the supplementation campaign dealt with such a large 
population group that compliance could not be directly 
observed. Therefore, several monitoring events were 
carried out to reach a clear conclusion on the benefi-
ciaries’ compliance. It would not have been possible 
for the project to observe more than 180 randomly 
selected persons within their households each month 
to obtain the information on observed compliance. 
Beneficiary compliance can be used as an indication 
of the beneficiaries’ willingness and desire to improve 
their nutritional status. “Beneficiary-reported compli-
ance” was defined as reporting having taken at least 9 
supplements out of 12. As shown in table 6, an average 
reported compliance of 90% was maintained over the 3 
months for all three groups (women, adolescent girls, 
and children). This is very much in line with the cover-
age reported by the facilitators [10], which remained 
at a consistently high level over the 3 months. Another 
clear indication of the strong interest and motivation 
of the primary audience was that they returned each 
month to collect new supplements and new parts 
of the nutrition manual and the related economical 
family recipes. 

As the United Nations Sub-Committee of Nutrition 
[6] and Griffiths [7] stated, demand must be created, 
which implies well-trained health personnel (the facili-
tators in this project), supplements packaged in the 
appropriate forms (tablets and foodlets), and education 
about proper use. Similarly, social mobilization and 
social marketing were the basis for the successful pro-

motion of weekly iron–folic acid supplementation in 
Vietnam, the Philippines, and Cambodia [9, 20, 21]. 

Acceptability of supplements

External monitoring showed that acceptance of the 
supplements by the children, adolescent girls, and 
women was very high and that there were no fatigue 
effects in the acceptance of the supplement over the 
3 months (table 7). Perceived physiological changes 
were reported in all groups. In particular, children and 
adolescent girls reported feeling significantly hungrier. 
A nonsignificant increase in activity was reported for 
all groups. 

Mid-term strategy

The beneficiary-reported compliance and the dis-
tributor-reported coverage rate were both high [10]. 
Acceptability of the supplements was very high and 
without a fatigue effect. In a country like Peru, it cannot 
be expected that supplements will be distributed free 
indefinitely. Warnick et al. [19] gave a good example of 
how supplements could be promoted among resource-
poor women. Therefore, introduction of the same 
supplement in the local market should be considered. 
Concurrently with free distribution through the official 
channels, awareness could be created that these sup-
plements can also be purchased on the local market. 
Increased knowledge of the need for micronutrients 
in the diet and the perception by the beneficiaries of 
feeling less tired will create a demand for the supple-
ments when they are no longer distributed without 
charge. This will also increase supplement intake in 
those parts of the population that were not beneficiar-
ies of a welfare program. Low-price marketing of the 
supplements was also successfully introduced in the 
three country programs of Vietnam, the Philippines, 
and Cambodia [9, 20, 21]. 

Conclusions

A well-planned and well-implemented nutrition com-
munication program can secure high compliance of 
the beneficiaries of micronutrient supplementation 
programs.

Within a wider supplementation program, a nutri-
tion communication program requires much coordina-
tion. In a real-life situation, it is impossible to predict 
all potential sources of interference, and therefore 
the implementation of a program may need to differ 
from the original plan. As a result, sufficient time and 
resources have to be available to cope with unexpected 
problems and sudden constraints. Therefore, supple-
ments and communication materials should be ordered 
early and delivered at least 3 months before distribu-

Effectiveness of communication
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tion to the beneficiaries, as recommended by Gross et 
al. [10], and an alternative should be at hand if one 
partner in the program does not comply.

In supplementation programs that cover women and 
adolescent girls as well as children, the supplements for 
both groups should be distributed at the same time to 
reduce distribution costs and encourage joint intake of 
the supplement within the family.

High compliance as well as increased knowledge of 
the need for micronutrients in the diet should lead to 
promotion of the supplement to be purchased in the 
free market with the same packaging and at reason-
able prices. 

Supplementation programs can support food-based 

interventions. Supplementation programs are often 
criticized as unsustainable nutrition interventions 
and contrary to efforts for sustainable food-based 
approaches. The findings of this study demonstrate the 
opposite. With an adequate communication program, 
supplementation programs can be used to foster food-
based approaches within the target audience. 

Behavioral changes are an essential element for 
achieving adequate nutritional status. Practical recom-
mendations are a sound basis for promoting behavioral 
changes. Preparing meals according to recipes using 
economical, nutritious food sources can give the 
target audience a means of implementing such recom
mendations.
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Abstract

Background. The Integrated Food Security Program 
(Programa Integrado de Seguridad Alimentaria [PISA]) 
implemented a campaign to promote weekly multimicro-
nutrient supplementation among women and adolescent 
girls of childbearing age and children under 5 years of age.

Objectives. To assess the impact of the campaign on the 
growth of children and on anemia among children and 
among women and adolescent girls of childbearing age.

Methods. Weekly multimicronutrient supplementation 
was provided for 8 weeks. Weights, heights, and hemo-
globin concentrations were assessed at the beginning and 
end of the campaign. 

Results and conclusions. Although supplementation 
did not significantly increase the hemoglobin concentra-
tions of children (p = .80) or women and adolescent 
girls (p = .65) in the intervention group, the hemoglobin 
concentrations of the comparison groups were sig-
nificantly lower after 8 weeks (p = .001 for children and  
p = .03 for women and adolescent girls). Furthermore, the 
percentage of anemic children in the comparison group 
increased significantly (p < .001), and the final value was 
significantly higher than that for the intervention group 
(p = .004). There were no significant effects of weekly 
multimicronutrient supplementation on the growth of 
children, but the study was too short to reliably determine 
any effects on growth.

Key words: Anemia, children, hemoglobin, multimi-
cronutrients, supplementation, women

Introduction

Despite efforts in the past decades, micronutrient 
deficiencies continue to affect millions of people world-
wide. Iodine-deficiency disorders still affect over 740 
million people, between 100 and 140 million children 
are vitamin A deficient, and as many as 4 to 5 billion 
people—66% to 80% of the world’s population—may 
be iron deficient [1]. Iron-deficiency anemia is still the 
most prevalent micronutrient deficiency worldwide 
[2]. Furthermore, it is estimated that 20% of the world 
population is at risk for inadequate intake of absorb-
able zinc [3]. In Peru, anemia affects approximately 
36% of women of childbearing age, 39% of pregnant 
women, and 50% of children under 5 years of age [4]. 
It is estimated that 13% of children under five have 
vitamin A deficiency [5]. In addition, Peru has been 
classified as a country with a population at high risk 
for zinc deficiency [3]. 

The Peruvian population is in a state of rapid 
urbanization as a result of the migration of the rural 
population to the more urbanized centers or cities. 
The percentage of the population living in urban 
areas increased from 65% in 1981 to 72% in 1997 [6]. 
People who migrate to the urban areas of the country 
face new and different problems of nutrition and food 
security, characterized by insecure availability of food 
and restricted access to basic services, such as educa-
tion, health, and sanitation. In rural areas, food security 
is closely related to local agricultural production and 
therefore is dependent on weather and climate. Urban 
areas have better access to basic health and education 
services, higher food availability, better access to clean 
water, and new labor opportunities. Nevertheless, the 
change from rural to urban living involves difficult 
adaptations to new circumstances and customs. It is 
in this context that the nutritional problems of people 
living in rural areas are different from those they 
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encounter in urban areas. It is also in this context that 
the nutritional transition phenomenon occurs, with 
undernutrition and obesity occurring at the same time 
in poor sections of urban areas.

The Integrated Food Security Program (Programa 
Integrado de Seguridad Alimentaria [PISA]), managed 
by the Peruvian National Program of Food Assist-
ance (Programa Nacional de Asistencia Alimentaria 
[PRONAA]) and the German Agency for Technical 
Cooperation (Deutsche Gesellschaft für Technische 
Zusammenarbeit [GTZ]), conducted a baseline survey 
in the poorest population of the city of Chiclayo, with 
the objective of understanding the nutrition and food 
security problems faced by this population. The survey 
found that 25.5% of children under 3 years of age were 
stunted, 72% were anemic, 24.3% had vitamin A defi-
ciency, 72% had respiratory infections, and 27% had 
diarrheal diseases. In addition, approximately 34% of 
women and adolescent girls of childbearing age had 
anemia. On the other hand, approximately 20% of men 
and women were obese [7].

These findings prompted PISA to conduct, among 
other interventions, multimicronutrient supplemen-
tation campaigns in the poorest populations to assess 
their impact on micronutrient status. The current 
report presents the biological effectiveness of the 
fourth and final supplementation campaign of the 
PISA Project. 

Subjects and methods

Subjects

Using the results of the baseline evaluation of the City 
of Chiclayo, PISA identified 26 communities or “young 
townships” with stunting rates above the average, which 
were chosen for the supplementation campaigns. 
Since this selection included all households in these 
areas, households from the remaining communities 
were chosen as a comparison group. Households were 
selected if they had at least one child under 5 years 
of age and at least one woman or adolescent girl of 
childbearing age (12 through 44 years). A total of 866 
households (448 in the intervention group and 418 in 
the comparison group) were randomly selected. On 
the assumption of a 20% reduction in anemia in the 
supplemented group, a sample size of 208 individu-
als per group was estimated to give 80% power and 
5% significance to detect a 13% difference in anemia 
between the two groups. The sample size was doubled 
to allow for age-related subgroup analysis. 

Preparation and distribution of the supplements

Two types of supplements known as Nutrivit were pre-
pared for the study by Hersil, Lima, Peru. For adoles-

cent girls and women of childbearing age (12 through 
44 years), capsules containing vitamins and minerals 
were distributed in blister packs of four capsules. Each 
capsule provided two recommended daily allowances 
(RDAs). A second type of supplement, known as 
foodlets, was especially developed for small children. 
The foodlet, which could be diluted or masticated by 
the child, was prepared following specifications used 
in a previous multicenter study [8] and provided two 
RDAs per week. Blister packs containing four foodlets 
were also distributed weekly. The compositions of the 
capsules and the foodlets are shown in table 1. Detailed 
description of the distribution of the supplements is 
provided elsewhere in this series of reports [9]. 

Study design

Three previous pilot supplementation campaigns 
were conducted in the study area before the fourth 
campaign. Each campaign had a duration of 3 months, 
and all were conducted in the year 2000. Because of 
complications of logistics and study design, only the 
fourth campaign had initial and final evaluations. The 
fourth campaign was conducted between June and 
August of 2002, one and a half years after the last pilot 
campaign. 

TABLE 1. Composition of the Nutrivit supplements distrib-
uted to women, adolescent girls, and children 

Supplement Amount

Capsulea

Iron, as ferrous sulfate (mg) 30.0
Zinc, as zinc sulfate (mg) 20.0
Vitamin A, as retinol (mg) 4.0
Vitamin C (mg) 60.0
Folic acid (mg) 0.7

Foodletb

Vitamin A, as acetate (µg) 750.0
Vitamin D (µg) 10.0
Vitamin E (IU) 12.0
Vitamin C (mg) 70.0
Niacin (mg) 12.0
Thiamine (mg) 1.0
Riboflavin (mg) 1.0
Pyridoxine (mg) 1.0
Vitamin B12 (µg) 1.8
Folic acid (µg) 300
Iron, as ferrous fumarate (mg) 20
Zinc, as zinc gluconate (mg) 20
Copper, as cupric gluconate (mg) 1.2
Iodine, as potassium iodide (µg) 100

a.	 The Nutrivit supplement was distributed to nonpregnant adoles-
cent girls and women of childbearing age (12 through 44 years).

b.	 The foodlet supplement was distributed to children 6 months 
through 4 years of age.

D. López de Romaña et al.
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Households were chosen by a randomized cluster 
survey according to standardized methods [10]. Each 
household answered a questionnaire pertaining to its 
socioeconomic status. Anthropometric measurements 
were made of the child, the mother, and an adolescent 
girl between 12 and 18 years of age, if one was present. 
Blood samples for measurement of hemoglobin con-
centrations were collected from the child and mother 
by finger pricking.

The study design was modified twice because of 
problems in the provision and distribution of the 
supplements. First, there was an unforeseen lag in the 
procurement of the foodlets for the children. Sup-
plementation of the mothers began on schedule, but 
unfortunately supplementation of the children had to 
be postponed for 1 month for reasons just mentioned. 
Therefore, the baseline evaluation had to be performed 
in two stages. In the first stage, the women and adoles-
cent girls of childbearing age were evaluated, and in 
the second stage, the project team returned to the same 
households to evaluate the children. 

The second modification was done because the 
project ran out of supplements. Unfortunately, this 
happened due to an involuntary error from the manu-
facturer. Therefore, it was decided to perform the final 
evaluation in some of the households after 8 weeks 
of supplementation, instead of the originally pro-
grammed 12 weeks of supplementation. As a result, the 
final evaluation was also completed in two stages. In 
the first stage, all participating households with a child 
who had received 8 weeks of supplementation and a 
woman or adolescent girl of childbearing age who had 
received 12 weeks of supplementation were assessed. In 
the second stage, households that had received all 12 
weeks of supplementation were evaluated. 

Anthropometric and biochemical measurements

The weight of the children was determined with cali-
brated digital scales (SECA 770, Hamburg, Germany) 
with a precision of 100 g, by direct weighing, if possible, 
or by weighing the mother with and without the child. 
All measurements were performed following standard 
procedures. The heights of children under 2 years of 
age were measured with an infantometer built accord-
ing to the recommendation of Gross et al. [10] with a 
precision of 0.5 cm. The heights of older children and 
adults were measured with a length board with a preci-
sion of 1 cm. Blood samples were obtained by finger 
pricking. One drop of freely flowing whole blood was 
used for the measurement of hemoglobin concentra-
tion with a portable photometer (HemoCue, AB Leo 
Diagnostics, Helsingborg, Sweden). 

Statistical analysis

Data analyses were performed with SPSS software 

(SPSS for Windows, version 11.0, SPSS, Chicago, IL, 
USA). The t-test was used to compare the two groups 
at baseline. Fisher’s exact test was used to compare 
the percentages of obesity in women and adolescent 
girls, stunting in children, and anemia in women and 
adolescent girls and in children at baseline. Analysis of 
variance (ANOVA) was used to determine differences 
in weight, height, height-for-age, weight-for-age, and 
weight-for-height z-scores and in hemoglobin concen-
trations in children within each study group. Tukey’s 
test was used for post hoc comparisons within the 
intervention group. The t-test was used to compare 
mean values at 8 weeks between the two study groups. 
Perarson chi-square tests were used for within-group 
comparisons of the percentages of stunted and anemic 
children within the intervention group. Fisher’s exact 
test was used for within-group comparisons of the 
percentage of stunted and anemic children and the 
percentage of anemic mothers in the comparison group 
and for between-group comparisons. All comparisons 
were performed at the 5% level of significance.

A probit, stepwise, multivariate analysis (Intercooled 
Stata, version 6.0, Stata Corporation, College Sta-
tion, TX, USA) was used to estimate which variables 
explained the presence of anemia (dependent variable) 
in women and adolescent girls and in children. The 
model included independent variables related to the 
capacity of the family to access food (unsatisfied basic 
needs and overcrowding), to their consumption of 
iron-containing products (consumption of iron-rich 
foods and consumption of iron supplements), their 
capacity to use and correctly choose adequate foods 
(nutrition knowledge of mother and access to health 
information), and the characteristics of the individuals 
themselves (age, sex, etc.). A dummy variable was also 
introduced to evaluate the impact of supplementation 
on anemia. A full description of the multivariate analy-
ses is presented elsewhere in this series [11].

Results

Baseline characteristics of the sample

Baseline characteristics of the study groups are shown 
in table 2. There were no significant differences in 
the number of people in the household (p = .14) or 
the number of children under five in the household 
(p = .72). On the other hand, the mean number of years 
of education of the fathers and mothers in the com-
parison group was somewhat higher than that in the 
intervention group (p = .03 and p < .001, respectively). 
The average age, weight, and height of the women at 
baseline were 29 years, 59 kg, and 151 cm, respectively; 
approximately 54% of the women were overweight 
or obese (body-mass index [BMI] ≥ 25). Women of 
childbearing age in the comparison group had a higher 
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mean age, weight, height, and BMI than those in the 
intervention group. The mean baseline hemoglobin 
level was 125.5 ± 14.4 g/L; approximately 30% of the 
mothers were anemic. There were no significant differ-
ences in the mean hemoglobin concentration between 
the two groups at baseline (p = .19). The average age, 
weight, and height of the children at baseline were 2.9 
years, 13.4 kg, and 88.7 cm, respectively. The average 
hemoglobin concentration of the children was 112.5 ± 
13.9 g/L; nearly 38% of the children were anemic. There 
were no significant differences in age, age distribution, 
sex distribution, weight-for-height z-scores, or mean 
hemoglobin concentrations between the two groups. 
On the other hand, children in the intervention group 
had significantly lower mean weight, height, height-
for-age z-score, and weight-for-age z-score and a higher 

incidence of stunting than the comparison group. 

Effect of supplementation on anthropometric and 
biochemical variables of children

The effect of supplementation on the anthropometric 
and biochemical indices of the children is shown in 
table 3. The mean weight of the children in the inter-
vention group was not significantly different from base-
line after 8 weeks of supplementation (13.2 ± 2.9 vs. 
13.6 ±3.1 kg), but it was significantly lower at 12 weeks 
than at 8 weeks (13.0 ± 2.9 vs. 13.6 ± 3.1 kg, p = .02). 
After 8 weeks of supplementation, the mean weight of 
the intervention group was not significantly different 
from that of the comparison group (13.6 ± 3.1 vs. 13.5 
± 3.2 kg; p = .50). There were no significant differences 

TABLE 2. Baseline characteristics of the study groupsa

Variable
Intervention group

(n = 448)
Comparison group

(n = 418) p

No. of people in household 5.8 ± 2.3 6.0 ± 2.3 .14
No. of children under 5 yr of age 1.4 ± 0.8 1.4 ± 0.7 .72
Father’s education — yr 3.0 ± 1.4 3.2 ± 1.3 .03
Mother’s education — yr 2.5 ± 0.8 2.9 ± 0.7 < .001
Mother’s age — yr 28.5 ± 6.8 29.6 ± 6.6 .014
Mothers who were pregnant — %b 3.5 3.4 .86
Mother’s weight — kg 58.0 ± 9.9 60.4 ± 11.1 .001
Mother’s height — cm 150.6 ± 5.7 151.8 ± 5.6 .002
Mother’s BMI — m2/kg 25.6 ± 4.2 26.2 ± 4.3 .03

Mothers with BMI ≥ 25.0 — %b 51.0 56.6 .19

Mother’s hemoglobin level—g/L 124.7 ± 14.3 126.0 ± 14.3 .19
Anemic mothers (Hb < 120.0 g/L) — %b 33.9 29.4 .17
Child’s age — yr 2.8 ± 1.3 2.9 ± 1.2 .53

Age distribution of children — mo (%)c

6–11 
12–17 
18–23 
24–35 
36–47 
48–60 

6.3
10.5
14.1
23.0
20.5
25.7

6.5
7.7

12.0
25.6
24.4
23.9

.42

Children’s sex b .77
M/F 227/221 216/202
% male 50.7 51.7

Child’s weight — kg 13.2 ± 2.9 13.6 ± 3.2 .07
Child’s height — cm 87.9 ± 10.1 89.4 ± 10.2 .04
Child’s HAZ –1.10 ± 1.00 –0.87 ± 1.03 .001
Child’s WAZ –0.45 ± 1.00 –0.31 ± 1.00 .045
Child’s WHZ 0.32 ± 0.87 0.31 ± 0.86 .96
Stunted children (HAZ < -2 SD) — %b 20.6 12.1 .001
Child’s hemoglobin level — g/L 111.9 ± 13.9 113.2 ± 13.9 .17
Anemic children (Hb < 110.0 g/L )— % b 39.7 35.4 .20

BMI, body-mass index; Hb, hemoglobin; HAZ, height-for-age z-score; WAZ, weight-for-age z-score; WHZ, weight-
for-height z-score 
a.	 Plus–minus values are means ± SD.
b.	 Fisher’s exact test.
c.	 Pearson chi-square test.

D. López de Romaña et al.



S147

in height within the intervention group after either 8 
or 12 weeks of supplementation (p = .15). The height 
after 8 weeks of supplementation was not significantly 
different between the two groups (p = .54). 

The mean height-for-age z-score remained con-
stant in supplemented children (p = .07). In addition, 
there were no significant changes in the percentage of 
stunted children over time (p = .16). Furthermore, the 
difference in height-for-age z-score between the two 
groups observed at baseline did not change over time. 
The mean weight-for-age z-score of the supplemented 
children was significantly higher after 8 weeks of sup-
plementation (–0.26 ± 0.96 vs. –0.45 ± 0.97, p = .02), 
but the value at 12 weeks was not significantly different 
from the baseline value (–0.40 ± 1.01 vs. –0.45 ± 0.97). 
Furthermore, the mean final value was not significantly 
different from that of the comparison group (p = .22). 
Children in the intervention group had significantly 
higher weight-for-height z-scores after 8 weeks of sup-
plementation (0.53 ± 0.82 vs. 0.32 ± 0.87, p = .001), 
but these values were not significantly different from 
those for the comparison group (0.53 ± 0.82 vs. 0.46 
± 0.87, p = .27). 

The mean hemoglobin concentrations of the inter-
vention group after 8 and 12 weeks of supplementation 
were not significantly different from those at baseline 
(p = .80). However, after 8 weeks the mean hemoglobin 
concentration of the comparison group decreased 
significantly from 113.2 ± 13.9 to 108.5 ± 3.5 g/L 
(p < .001), and the final value was significantly lower 
than that for the intervention group (108.5 ± 13.5 
vs. 111.7 ± 13.7; p = .001). The percentage of anemic 
children in the intervention group did not change 
significantly after either 8 or 12 weeks of supplementa-
tion (p = .79), but the percentage of anemic children in 
the comparison group was significantly higher after 8 

weeks (35.4% vs. 50.4%; p < .001), and the final value 
was also significantly higher than that for the interven-
tion group (50.4% vs. 40.2%; p = .004).

Effect of supplementation on biochemical and 
anthropometric variables of women and  
adolescent girls

The effect of supplementation on the anthropometric 
and biochemical indices of the women and adolescent 
girls is shown in table 4. The mean hemoglobin con-
centration of the women and adolescent girls in the 
intervention group did not change after 8 weeks of sup-
plementation (p = .65). Nevertheless, the hemoglobin 
concentration in the comparison group was signifi-
cantly lower after 8 weeks (126.4 ± 14.2 vs. 123.9 ± 13.9 
g/L, p = .04), and these values were significantly lower 
than those in the intervention group (123.9 ± 13.9 g/L 
vs. 125.6 ± 12.7 g/L, respectively; p = .03). The percent-
age of anemic women and adolescent girls increased in 
the comparison group, although the change was barely 
significant (29.4% vs. 35.9%, p = .054). Furthermore, 
at the end of the trial the prevalence of anemia among 
women and adolescent girls in the comparison group 
tended to be higher than that in the intervention group, 
but this difference was also nonsignificant (35.9% vs. 
29.7%; p = .06). There was no effect of supplementa-
tion on the mean BMI of the women and adolescent 
girls in the intervention group (p = .54), and the two 
groups did not differ significantly in BMI at the end of 
the study (p = .14). 

Multivariate analysis to explain anemia

Table 5 shows the results of the multivariate analysis. 
Unsatisfied basic needs and pregnancy were signifi-

TABLE 3. Initial and final anthropometric and biochemical variables for children according to treatment group 

  Variable

Intervention group

p*

Comparison group

p*
p-treat-
ment**

Baseline
(n = 441)

8 wk
(n = 409)

12 wk
(n = 251)

Baseline
(n = 409)

8 wk
(n = 407)

  Weight (kg) 13.2 ± 2.9a,b 13.6 ± 3.1a 13.0 ± 2.9b .02 13.6 ± 3.2 13.5 ± 3.2 .66 .50
  Height (cm) 87.9 ± 10.1 88.6 ± 10.3 87.0 ± 10.0 .15 89.4 ± 10.2 88.1 ± 11.0 .10 .54
  HAZ –1.1 ± 1.0 –1.1 ± 0.9 † –1.2 ± 0.9 .07 –0.87 ± 1.03 –0.87 ± 1.00 † .98 .007
  Stunted (HAZ 

< –2 SD) (%)***
20.6 15.9 20.8 .16 12.1 12.2% .99 .16

  WAZ –0.45 ± 0.97a –0.26 ± 0.96b –0.40 ± 1.01a,b .02 –0.31 ± 0.98 –0.17 ± 1.03 .052 .22
  WHZ 0.32 ± 0.87a 0.53 ± 0.82b 0.35 ± 0.89a .001 0.31 ± 0.84 0.46 ± 0.87 .02 .27
  Hb (g/L) 111.9 ± 13.9 111.7 ± 13.7† 112.4 ± 15.1 .80 113.2 ± 13.9 108.5 ± 13.5 † < .001 .001
  Anemic (%)*** 39.7 40.2 † 37.6 .79 35.4 50.4% † < .001 .004

Hb, hemoglobin; HAZ, height-for-age z-score; WAZ, weight-for-age z-score; WHZ, weight-for-height z-score. Anemia defined as Hb < 110 g/L.
*	 Comparisons made within each study group (ANOVA). Means within the same group with different superscripts are significantly different 

from each other (p > .05, Tukey’s test for post hoc comparisons within intervention group).
** 	 Comparisons made between final values (8 weeks) between the two groups (t-test). Means with the same superscript (†) are significantly 

different from each other.
*** Pearson chi-square test for within-group comparisons in intervention group and Fisher’s exact test for within-group comparisons in 

comparison group and between-group comparisons. Means with different superscripts are significantly different from each other.

Protective effect against anemia
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cantly associated (p = .004 and p = .005, respectively) 
with anemia in women and adolescent girls at baseline. 
Supplementation reduced the rate of anemia in women 
and adolescent girls (p = .009). In children both age and 
sex were significantly associated with anemia. Younger 
children were more likely to have anemia than older 
children (p < .001), and boys were more likely to be 
have anemia than girls (p = .035). As with women and 
adolescent girls, supplementation of children signifi-
cantly decreased anemia (p = .009). 

Discussion

The overall objective of the Integrated Food Security 
Program was to evaluate the food security and nutri-
tional situation of a periurban Peruvian population to 
design an intervention strategy targeted to those at risk. 
As a result of the evaluation, weekly multimicronutri-
ent supplementation was identified as an important 
strategy to control micronutrient deficiencies of the 
poor. The results showed that multimicronutrient sup-
plementation with two recommended daily allowances 
(RDAs) per week had a significant benefit for both 
women and adolescent girls of childbearing age and 

children under 5 years of age. 
The nutritional characteristics of the population that 

participated in the fourth supplementation campaign 
were somewhat similar to those observed during the 
baseline survey of the overall community. In gen-
eral, the prevalence of stunting in children living in 
these communities was approximately 15%, which is 
lower than the 25% observed at the national level [4]. 
Similarly, the prevalence of anemia found initially in 
the present subgroup of children is lower than that 
observed during the baseline survey (37.6% vs. 65.7%,) 
and than that observed at the national level (37.6% vs. 
49.6%). It is not clear why the prevalence of anemia 
in children declined between the baseline survey and 
the fourth supplementation campaign, but it is pos-
sible that the previous campaigns contributed to this 
improvement. The nutritional characteristics of the 
women and adolescent girls illustrate the nutrition 
transition occurring in Peru. Approximately 54% of 
the women and adolescent girls in the fourth supple-
mentation campaign were overweight or obese, and 
34% of them were anemic. The results are consistent 
with what is observed at the national level, with 47% 
of women being overweight or obese and 32% being 
anemic [4]. 

TABLE 4. Initial and final biochemical and anthropometric variables for women and adolescent girls of childbearing age 
according to treatment group

Variable

Intervention group

p*

Comparison group

p* p-treatment**
Baseline

(n = 443)
8 wk

(n = 405)
Baseline

(n = 418)
8 wk

(n = 409)

Hb (g/L) 125.3 ± 14.1 125.6 ± 12.7† .65 126.4 ± 14.2a 123.9 ± 13.9b† .040 .03
Pregnant (%)   3.6   6.2   3.4   6.4
Anemia (%)*** 33.9 29.7 .19 29.4 35.9 .054 .06
BMI 25.6 ± 4.2 25.7 ± 4.2 .54 26.2 ± 4.3 26.0 ± 4.2 .500 .41
Obese (BMI > 25) (%) 51.0 50.6 .95 55.6 54.7 .830 .14

Hb, hemoglobin; BMI, body-mass index. Anemia defined as Hb < 110 g/L.
* Comparisons made within each study group (ANOVA). Means with different superscripts are significantly different from each other.
** Comparisons made of final values between the two groups (t-test). Means with different symbol superscripts (†) are significantly different 

from each other.
*** Fisher’s exact test.

TABLE 5. Multivariate analysis to explain anemia (probit model)

Variable Effect SE z-score p > |z|

Women and adolescent girls (n = 817)
Unsatisfied basic needs 0.048 0.016 2.91 .004
Overcrowding 0.004 0.009 0.48 .533
Nutrition knowledge (1 = yes, 0 = no) 0.002 0.035 0.08 .937
Pregnancy (1 = yes, 0 = no) 0.185 0.072 –2.82 .005
Supplementation (1 = yes, 0 = no) –0.097 0.034 2.61 .009

Children (n = 815)
Unsatisfied basic needs 0.04 0.018 1.91 .056
Age of child –0.01 0.001 –12.26 .000
Sex of child (1 = M, 0 = F) 0.08 0.037 2.11 .035
Supplementation (1 = yes, 0 = no) –0.11 0.034 2.61 .009
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As expected, the baseline characteristics of the inter-
vention group were not exactly the same as those of 
the comparison group. The parents in the comparison 
group had more education than those in the interven-
tion group. Furthermore, women and adolescent girls 
of childbearing age in the comparison group on average 
were older and had higher weights, heights, and BMI 
than those in the intervention group. These differ-
ences were expected, because the poorer communities 
were deliberately selected for the intervention. Despite 
these differences, the mean hemoglobin concentration 
and the prevalence of anemia were similar in the two 
groups at baseline. The children in the intervention 
group were shorter and were more likely to be stunted 
at baseline than those in the comparison group, a result 
consistent with the indicators of greater wealth in the 
comparison group. 

Supplementation with multimicronutrients for 8 
weeks had no detectable effect on either the weight or 
height of the children. However, 8 weeks of supple-
mentation was probably not long enough to produce 
changes in anthropometric indices [12]. Several studies 
have examined the effect of multiple micronutrient 
supplementation on children’s growth. Although there 
are differences among these studies in study design 
and duration of supplementation, most of the results 
do not show a positive effect of either daily or weekly 
multimicronutrient supplementation on growth in 
comparison with a placebo [13–17]. When positive 
growth responses did occur, they were limited to 
certain subgroups of children, such as those initially 
stunted [13]. 

Eight weeks of supplementation with multimicro-
nutrients was not enough time to produce an increase 
in hemoglobin concentrations in children. Neverthe-
less, when compared with the trend of the comparison 
group, the results from the supplemented group show 
that supplementation had a preventive or protective 
effect against anemia. Both groups had similar rates 
of anemia before the supplementation campaign, 
but while the prevalence of anemia in the interven-
tion group remained constant, the prevalence in the 
comparison group increased significantly during the 
8-week period. This increase was notable (10.2%) 
provided that there was only an 8-week lapse between 
the two evaluations. Nevertheless, measurement error 
can be safely ruled out given that the same procedures 
were used for the collection and analysis of the blood 
samples at both time points. Although the present 
study did not evaluate intakes, it is possible that the 
increase in the prevalence of anemia was a reflection of 
the community as a whole having less access to and/or 
consumption of iron-rich foods. The present results 
differ somewhat from those of interventions provid-
ing weekly multimicronutrient supplements to young 
children for 12 to 24 weeks, in which hemoglobin con-
centrations responded positively to supplementation 

[13, 15–18]. Given that the dose of iron was the same 
for all studies (20 mg once per week), it is possible that 
the differences observed in the present study were due 
to the shorter duration of supplementation. Therefore, 
if weekly multimicronutrient supplementation was 
included in a large-scale national program for children, 
it would probably have to be implemented for at least 
12 weeks to produce a positive effect on hemoglobin 
levels, as observed in other randomized trials. 

The protective effect of supplementation is also seen 
in women and adolescent girls of childbearing age. 
Hemoglobin levels remained similar to those at baseline 
in the intervention group, while those in the compari-
son group decreased significantly. As occurred with the 
children, the rate of anemia in women and adolescent 
girls increased significantly in the comparison group 
and remained constant in the intervention group. One 
study in Indonesia showed that the hemoglobin status 
of adolescent girls was significantly improved after only 
8 weeks of weekly supplementation with multimicro-
nutrients, which included 60 mg of iron [19]. It is likely 
that the difference in dosage explains the differences 
between the two studies. Therefore, it is recommended 
that for women and adolescent girls a higher dose of 
iron (i.e., 60 mg) than what was used in this study for 
weekly administration should be used or the duration 
of the campaign be increased by a few weeks if the dose 
is kept at the same level.

Given the hemoglobin status and rates of anemia 
of the overall population, it is likely that these persons 
have marginal levels of iron and possibly other micro-
nutrients, and thus any change that results in a decrease 
of dietary intake or an increase in infections could lead 
to an increase in the rates of anemia, as was observed 
in the comparison group. The dose of micronutrients 
administered in the study may have been sufficient 
only to enable the intervention group to maintain 
their current levels but not high enough to cause an 
improvement. Nevertheless, further proof of the posi-
tive effects of supplementation on this population is 
given by the multivariate analysis, which showed that 
both in women and adolescent girls and in children, 
supplementation had a positive and significant effect 
on anemia.

In conclusion, weekly supplementation with mul-
timicronutrients had a protective effect on the hemo-
globin levels of both women and adolescent girls of 
childbearing age and children under 5 years of age. 
A weekly multimicronutrient supplementation inter-
vention program for women, adolescent girls, and chil-
dren is feasible, acceptable, and cost-effective, although 
modifications, such as better integration between dif-
ferent sectors working in public health, adjustment of 
the micronutrient doses provided both to women and 
adolescent girls and to children, and optimization of 
the duration of intervention, are needed to maximize 
its biological effect. 

Protective effect against anemia
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Abstract

Background. There is little information on the cost 
parameters of weekly multimicronutrient supplementa-
tion programs. 

Objective. To assess the cost parameters and cost-effec-
tiveness of a weekly multimicronutrient supplementation 
program in an urban population of Peru.

Methods. Data from the Integrated Food Security 
Program (Programa Integrado de Seguridad Alimen-
taria [PISA]), which distributed capsules and foodlets 
to women and adolescent girls and to children under 
five, were extrapolated to a population of 100,000 
inhabitants.

Results. The annual cost per community member was 
US$1.51. The cost-effectiveness ratio was US$0.12 per 1% 
of prevented anemia per community member.

Conclusions. These costs are in the upper margin of 
iron supplementation alone. They will decrease notably 
when weekly multimicronutrient supplementation pro-
grams are integrated into health packages and partici-
pation by women increases. Focusing on micronutrient 
deficiencies would prevent these problems, and food-
distribution programs would be effectively targeted to 
food-deficient populations.

Key words: Anemia, children, costs, cost-effectiveness, 
micronutrient supplementation, urban, women

Introduction

Micronutrient supplementation has been identified as 
one of the most efficient public health interventions. 
According to the Copenhagen Consensus, the provision 
of micronutrients to control iron-deficiency anemia 
has been ranked next to treatment of HIV/AIDS as 
the second most cost-effective investment to meet the 
world development challenges [1].

Weekly multimicronutrient supplementation is 
expected to be less expensive than daily supplemen-
tation [2]. Evidence is essential for decision-making 
regarding the scaling-up of programs. However, there 
is little information available on the cost-effective-
ness of these programs in larger populations. Thus, 
the objective of the present paper is to assess the cost, 
effectiveness, and cost-effectiveness ratio of a weekly 
multimicronutrient supplementation program. In 
particular, the analysis was aimed to include not only 
the purchasing cost of the supplements (foodlets 
and capsules), but also the costs of human resources, 
materials for education and social communication, and 
transportation.

Materials and methods

Population studied

In 2001, the Integrated Food Security Program (Pro-
grama Integrado de Seguridad Alimentaria [PISA]), in 
coordination with the Regional Health Directorate of 
Lambayeque (Dirección Regional de Salud Lambayeque 
[DIRESA]), began to implement a weekly multimicro-
nutrient supplementation program for women and 
adolescent girls aged 12 through 44 years and children 
under 5 years of age living in the coastal city of Chi-
clayo, Peru. PISA conducted a baseline study to deter-
mine the rate of stunting in children from low-income 
areas in Chiclayo [3]. A census was then conducted to 
determine the number of women and adolescent girls 
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of childbearing age and under-five children living in 
those 26 communities previously identified as poor and 
where the prevalence of stunting was higher than 15% 
[3]. From a total of 66,299 inhabitants, 20,082 women 
and adolescent girls of childbearing age and 8,081 chil-
dren under 5 years of age were identified as potential 
beneficiaries of the multimicronutrient supplementa-
tion program. Two types of supplements, known as 
Nutrivit, were prepared for the study. For women and 
adolescent girls of childbearing age, capsules containing 
vitamins and minerals were distributed in blister packs 
of four capsules; each capsule provided two recom-
mended daily allowances (RDAs) per week. A second 
type of supplement, called the foodlet, was especially 
developed for small children. The foodlet could be 
masticated by the child and provided two RDAs per 
week. Blister packs containing four foodlets were also 
distributed weekly. The supplements were produced 
by Hersil Laboratories, Lima, Peru, which obtained 
the micronutrient premix from Roche Laboratories. 
The micronutrient contents of the two supplements 
are described by López de Romaña et al. [4]. During 
the fourth campaign of the supplementation program, 
47% of the women and adolescent girls of childbearing 
age and 88% of the children were covered [5]. 

Data collection

The analysis was based on data collected in the fourth 
campaign of the micronutrient supplementation, 
which was implemented from May through August, 
2001. The distribution of the micronutrients and 
the nutrition communication campaign have been 
described by Gross et al. [5, 6].

The sources of information were the documents 
generated by PISA, such as accounts, budgets, and 
monitoring and evaluation reports, as well as the 
databases from the surveys performed. In addition, 
primary data were collected by interviews with key 
persons and specific surveys involving community 
representatives. All costs presented were transformed 
from Peruvian currency (soles) into US dollars with the 
use of conversion rates officially registered for the year 
2001. The rate was 3.521 soles per US$1 in 2001 and 
3.329 soles per US$1 in March 2006. In other words, 
the program expenses would have been 5% lower if it 
had been implemented in 2006 [7]. 

Statistical analysis

The analysis was conducted in three steps: estimation 
of the cost of the weekly multimicronutrient supple-
mentation program, estimation of the effectiveness of 
the intervention in women and adolescent girls and in 
children, and estimation of the cost-effectiveness of 
the program.

Costs 

The estimation of the routine cost of the weekly mul-
timicronutrient supplementation program per year 
was extrapolated to a population unit of 100,000 com-
munity members in order to allow for the calculation 
of costs in other populations and draw conclusions 
on the affordability of the present intervention. Costs 
included the production and distribution of the sup-
plements (capsules and foodlets), the communication 
campaign, the monitoring component, and program 
management. In order to calculate the cost estimate of 
the present analysis, three adjustments had to be made 
with regard to the actual costs of PISA: 1) the quota 
of general administrative costs, the cost of evaluations 
in depth, and the cost of the time that the community 
spent in the program were excluded; 2) the expendi-
tures were calculated on a 1-year basis by extrapolating 
the cost of implementation of a half-year campaign 
to two campaigns per year; and 3) the duration of 
the supplementation campaign was extrapolated to 
16 weeks per semester instead of the 12 weeks of the 
original project. 

In order to get closer to the differences in implemen-
tation possibilities among developing countries, cost 
calculations were made for two scenarios. In one sce-
nario, the weekly multimicronutrient supplementation 
program is implemented alone; in the other scenario, 
it is implemented as part of a broader public nutrition 
package in which several other interventions (e.g., 
growth-monitoring, oral rehydration, immunization, 
deworming, and malaria prevention and treatment) 
would also be in place. The yearly costs were calculated 
for each community member, targeted member, and 
member actually covered by the program.

Effectiveness

The effectiveness of the program was calculated by 
bivariate and multivariate analysis. For the bivariate 
analysis, the indicator selected to estimate program 
effectiveness was the magnitude of the protective effect 
of the supplementation, as measured by the avoidance 
of anemia in children and women and adolescent girls 
of childbearing age receiving supplementation as com-
pared with a control group.

Effectiveness was estimated by the equation

E = (d – c) – (b – a) 

where
	 d =	 prevalence of anemia value after the interven-

tion in the control group,
	 c =	 prevalence of anemia value before the inter-

vention in the control group,
	 b =	 prevalence of anemia value after the interven-

tion in the supplementation group, and
	 a =	 prevalence of anemia value before the inter-

vention in the supplementation group.
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Therefore, the expression (d – c) represents the 
change in the prevalence of anemia observed in the 
control group, and the expression (b – a) represents 
the change in the prevalence of anemia observed in 
the supplemented group. In other words, effectiveness 
was estimated by subtracting the increment observed in 
the supplemented group from the increment observed 
in the control group. This analysis was made for both 
children under 5 years of age and for women and ado-
lescent girls of childbearing age. 

A probit, stepwise, multivariate analysis was used 
to estimate which variables explained the presence of 
anemia in women and adolescent girls and in children 
(dependent variable). The independent variables 
included in the model were related to the family’s 
capacity to access food (unsatisfied basic needs and 
overcrowding), the availability of resources (consump-
tion of iron-rich foods and consumption of iron sup-
plements), their capacity to correctly choose and use 
adequate foods (mother’s nutrition knowledge and 
access to health information), and the characteristics 
of the individuals themselves (age, sex, and pregnancy). 
A dummy variable was also introduced to evaluate the 
impact of supplementation on anemia after statisti-
cally controlling for the other variables included in 
the model.

The theoretical model was 

Y = F(U, A, D, P, O)

where Y represents the prevalence of anemia for the 
individual and is estimated operationally as the prob-
ability of having anemia, U represents the variables 
related to utilization, A represents the variables related 
to access, D represents the variables related to avail-
ability, P represents the variables related to personal 
characteristics, and O represents other factors, not 
included above, which could be associated with the 
prevalence of anemia, such as intake of vitamin sup-
plements, intake of medicines, and whether the child 
received colostrum.

There are two alternative ways to solve the equation 
according to F: a logit binomial model, in which F 
represents a logistic cumulative function, and a probit 
model, in which F is a normal cumulative function. 
Both alternatives delivered similar values for the esti-
mates. However, the probit model was selected because 
the errors tended to be lower than with the logit model. 
Therefore, if the probability of having anemia, Y, is the 
dependent variable to be estimated, the equation can 
be expressed as

Yi = F(BXi )+ui

where Y is the individual’s probability of having 
anemia, X includes all variables that could have an 
effect on the probability, B represents the relation-
ships to be estimated, and U is the estimate error. The 
subindex i defines the cluster of variables for the ith 

individual, in this case a woman or adolescent girl or a 
child. Since Yi is a nonobserved variable, it was neces-
sary to use a fictitious dichotomous variable Yi*, where 
the variable is assigned a value of 1 if the individual has 
anemia and a value of 0 if the individual has no anemia. 
In the end, what was estimated was the probability that 
one individual has anemia, expressed as follows:

Pr (Y*i  = 1) = Pr (ui > BXi) = 1 – F (BXi)

and then 

Pr (Y*i  = 0) = F (BXi )

where F is a function of the cumulative probability of 
ui. The probit model uses the normal distribution func-
tion where it is assumed that ui ~ N(0, Var(ui)). 

In summary, the magnitude of the impact or effec-
tiveness of the multimicronutrient intervention was 
estimated in terms of the variation in the probability 
that an individual has anemia either as a consequence 
of the intervention or as a consequence of a change in 
one or more of the variables included in the model, also 
called explanatory variables.

Tables 1 and 2 present the list of explanatory varia-
bles (vector X above) included in the regression models 
and the directions of their expected effects for children 
and for women and adolescent girls, respectively. All 
variables were selected post facto by using informa-
tion from the fourth supplementation campaign. 
The stepwise regression method was used to identify 
those variables that were most highly correlated with 
anemia. Regressions were computed for children and 
for women and adolescent girls of childbearing age 
both at the beginning and at the end of the campaign, 
for a total of four regressions. 

Cost-effectiveness 

Cost-effectiveness (CE) was expressed in terms of the 
ratio 

CE = a/b

where
	 a =	 unitary cost of the program (US dollars per 

capita), under different assumptions men-
tioned above, and 

	 b =	 program effectiveness expressed in per-
centage points of protective effect by each 
method used for estimation (bivariate or 
multivariate). 

Cost-effectiveness estimates are presented for both 
methods. The cost analyses were performed with 
the SPSS software package (SPSS for Windows, ver-
sion 11.0, SPSS, Chicago, IL, USA). The effectiveness 
and cost-effectiveness analyses were performed with 
Intercooled Stata 7.0 for Windows 98/95/NT (Stata 
Corporation, College Station, TX, USA).
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Results

Costs

The total cost of the multimicronutrient supplemen-
tation program when implemented alone would be 
US$150,767 per year for a population unit of 100,000 
(table 3). The purchasing cost of the supplements was 
only a quarter of the total cost if the supplementation 
campaign was implemented alone and half of the 
total cost if it formed part of a broader approach; the 
remaining costs were attributable to human resources 
and materials. If the supplementation program was 
implemented as part of a comprehensive public health 
package, the costs of the supplementation program 
could be reduced to half (US$72,971 per year), mainly 
because of the savings on management. The annual 
costs per person per year of the weekly multimi-
cronutrient program are shown in table 4. It can be 
observed that if the supplementation intervention is 
implemented alone, the cost per community member 
per year is approximately US$1.51, the cost per tar-
geted beneficiary per year is US$3.55, and the cost per 
covered participant per year is US$6.04. On the other 

TABLE 1. Variables used in the regression model and their expected effects in children under 
5 years of age

Variable Value
Direction of the 
expected effect

Dependent variable —
Presence of anemia Anemia present: 1

Anemia absent: 0

Access to food
Unsatisfied basic needs Continuous variable Positive
Overcrowding Continuous variable Positive

Food availability
Intake of iron-rich foods No: 0, yes: 1 Negative
Intake of other iron supplements No: 0, yes: 1 Negative

Food utilization
Mother’s knowledge of nutrition No: 0, yes: 1 Negative
Mother’s knowledge of breastfeeding No: 0, yes: 1 Negative
Access to MOH IEC material No: 0, yes: 1 Negative

Personal characteristics
Age of the child Continuous variable Negative
Sex of the child Female: 0, Male: 1 Positive
Age of the mother Continuous variable Negative
Who is the caregiver Mother: 1, others: 0 Negative

Other variables
Intake of other vitamin supplements No: 0, yes: 1 Negative
Intake of other medications No: 0, yes: 1 Negative
Child received colostrum No: 0, yes: 1 Negative

Intervention variable
Supplementation No: 0, yes: 1 Negative

MOH, Ministry of Health; IEC, information, education, and communication

TABLE 4. Estimated cost per individual of a weekly multi-
micronutrient program when implemented alone and when 
implemented as part of a public health package, extrapolated 
to a population of 100,000, based on the experience of PISA

Type of individual

Cost (US$/yr)

Program 
alone

Public health 
package

Community members 
(n = 100,000)

1.51 0.73

Targeted beneficiaries 
(n = 42,500)a

3.55 1.72

Actually covered beneficiaries 
(n = 24,977)b

6.04 2.92

a.	 In the PISA population, 30.3% were women and adolescent girls 
of childbearing age and 12.2% were children under 5 years of 
age. Extrapolation to a population unit of 100,000 would yield 
30,300 women and adolescent girls of childbearing age and 
12,200 children under 5 years of age, for a total of 42,500 targeted 
beneficiaries.

b.	 Forty-seven percent of women and adolescent girls of childbearing 
age and 88% of children under 5 years of age were covered [5]. 
The number of targeted individuals who actually received the sup-
plements would be (0.47 × 30,300) 14,241 women and adolescent 
girls + (0.88 × 12,200) 10,736 children = 24,977.
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TABLE 2. Variables used in the regression model and their expected effects in women and 
adolescent girls of childbearing age

Variable Value
Direction of the 
expected effect

Dependent variable —
Presence of anemia Anemia present: 1

Anemia absent: 0

Access to food
Unsatisfied basic needs Continuous variable Positive
Overcrowding Continuous variable Positive

Food availability
Intake of iron-rich foods No: 0, yes: 1 Negative
Intake of other iron supplements No: 0, yes: 1 Negative

Food utilization
Knowledge of nutrition No: 0, yes: 1 Negative
Access to MOH IEC material No: 0, yes: 1 Negative

Personal characteristics
Age of the woman or girl Continuous variable Negative
Presence of pregnancy No: 0, yes: 1 Positive

Other variables
Intake of other vitamin supplements No: 0, yes: 1 Negative
Intake of other medications No: 0, yes: 1 Negative

Intervention variable
Supplementation No: 0, yes: 1 Negative

MOH, Ministry of Health; IEC, information, education, and communication

TABLE 3. Estimated costs of a weekly multimicronutrient program for a population of 100,000 when implemented alone and 
when implemented as part of a public health package, based on the experience of PISA

Items Number

Cost (US$/yr)

Program 
alone

Public health 
package

Human resources Project management
 

Head 1
Coordinators 2
Field staff (half time) 20

72,600 18,150

Community Facilitators/transport 800
Refreshment/T-shirts 800

Materialsa Communication Printing 12,000 3,000
Leaflets 33,000
Posters 1,000
Calendars 33,000
Beneficiaries’ manuals 33,000
Facilitators’ manuals 800
Flags 800
Transport

30,015 15,669

Supplements Capsules (US$/0.008 unit) 33,000
Foodlets (US$/0.603 unit) 12,000
Transport

36,152 36,152

Total 150,767 72,971

a.	 The costs of all materials have been calculated with a 10% overhead.
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hand, if the intervention is implemented as part of a 
broader approach, the costs are cut to approximately 
half of the above. 

Effectiveness

The results of the bivariate analyses are shown in 
table 5. It can be seen that for women and adolescent 
girls of childbearing age, the prevalence of anemia 

increased in the control group from 29.4% to 35.9%, 
while in the supplementation group there was no 
increase (33.9% vs. 29.7%). This resulted in an estimate 
of effectiveness of 10.7%. Similarly, the prevalence of 
anemia among children increased in the control group 
from 35.4% to 50.4%, while there was no increase in 
the supplemented group (39.7% vs. 40.2%). Therefore, 
the estimated effectiveness of the supplementation 
campaign for children was 14.5%. Table 6 shows those 

TABLE 5. Estimated effectiveness of weekly multimicronutrient supplementation in women and adolescent girls of childbear-
ing age and in children according to bivariate analysis 

Variable

Intervention Control

Before (n = 448)
(a)

After (n = 408)
(b)

Before (n = 418)
(c)

After (n = 409)
(d)

Women and girls
Prevalence of anemia 33.9% 29.7% 29.4% 35.9%
Change in prevalence (b − a) = − 4.2% (d − c) = 6.5%
Effectiveness (d − c) − (b − a) =

(6.5%) − (− 4.2%) = 10.7%

Children 
Prevalence of anemia 39.7% 40.2% 35.4% 50.4%
Change in prevalence (b − a) = 0.5% (d − c) = 15.0%
Effectiveness (d − c) − (b − a) =

(15.0%) − (0.5%) = 14.5%

TABLE 6. Variables significantly correlated with the prevalence of anemia

Variable
Children at 

baseline
Children  
at the end

Women and 
adolescent girls 

at baseline

Women and 
adolescent girls 

at the end

Access to food
Unsatisfied basic needs X X X X
Overcrowding — — X X

Food availability 
Intake of iron-rich foods — — — —
Intake of other iron supplements — — — —

Food utilization
Mother’s knowledge of nutrition — — X X
Mother’s knowledge of breastfeeding — — — —
Access to MOH IEC material — — — —

Personal characteristics
Age of the child — — — —
Sex of the child X X — —
Age of the mother X X — —

Who is the caregiver
Pregnancy X X

Other variables
Intake of other vitamin supplements — — — —
Intake of medicines — — — —
Child received colostrums — — — —
Intervention variable: supplementation — X — X

MOH, Ministry of Health; IEC, information, education, and communication
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variables in the multivariate analysis that were signifi-
cantly correlated with the prevalence of anemia. 

The results of the multivariate analyses are shown 
in table 7. The dummy variable representing sup-
plementation appeared in the hypothesis expected 
direction, with a statistically significant effectiveness 
that ranged between 9.70% for women and adolescent 
girls and 11.65% for children. Among women and 
adolescent girls of childbearing age, the variable with 
the highest effect on anemia was pregnancy (effect, 
18.5%; p = .005), followed by supplementation and 
unsatisfied basic needs. In children the variables that 
had a significant effect on anemia were supplementa-

tion, age, and sex. Unsatisfied basic needs appeared on 
the borderline.

Cost-effectiveness 

The figures presented in table 8 are the cost-effec-
tiveness estimates in US dollars per 1% of protective 
effect. To calculate the cost-effectiveness by analysis 
performed, a nonweighted average was taken of the 
effect of supplementation in children and in women 
and adolescent girls obtained by each analysis. Thus, 
the effectiveness estimate used for the bivariate analysis 
was 12.6%, which is the average of the effect observed 
in children (14.5%) and the effect observed in women 
and adolescent girls (10.7%). The effectiveness estimate 
used for the multivariate analysis was 10.6%, which is 
the average of the effect observed in children (11.7%) 
and the effect observed in women and adolescent girls 
(9.8%). The data in this table indicate that the cost-
effectiveness ratios were US$0.12 per point prevalence 
of protective effect per community member, US$0.28 
per community member targeted, and US$0.50 per 
covered member. Again, when the micronutrient sup-
plementation was considered as part of a public health-
care package, these values decreased by half. 

Discussion

According to the findings, the cost of the weekly multi-
micronutrient supplementation program was US$1.51 
per community member. Therefore, to cover the total 
population of Peru, which currently is approximately 
28 million, the cost of weekly multimicronutrient sup-
plementation of all children and all women and adoles-
cent girls of childbearing age would be around US$42 
million per year. In 2001, Peru spent more than US$200 
million on food-distribution programs. During 2003, 
US$115 million was spent to distribute approximately 
3.5 million rations on the Peruvian coast. It was not 
possible to estimate the exact coverage provided by the 
programs, given that in many cases the same individu-

TABLE 7. Multivariate analysis to explain anemia (probit model)

Variable Effect SE z-Score P > |z|

Women and adolescent girls (n = 817)
Unsatisfied basic needs 0.048 0.016 2.91 .004
Overcrowding 0.004 0.009 0.48 .533
Nutrition knowledge (1 = yes, 0 = no) 0.002 0.035 0.08 .937
Pregnancy (1 = yes, 0 = no) 0.185 0.072 –2.82 .005
Supplementation (1 = yes, 0 = no) –0.097 0.034 2.61 .009

Children (n = 815)
Unsatisfied basic needs 0.04 0.018 1.91 .056
Age of child –0.01 0.001 –12.26 .000
Sex of child (1 = M, 0 = F) 0.08 0.037 2.11 .035
Supplementation (1 = yes, 0 = no) –0.11 0.034 2.61 .009

TABLE 8. Cost-effectiveness per individual of a weekly multi-
micronutrient supplementation program when implemented 
alone and when implemented as part of a public health pack-
age, based on the experience of PISAa

Type of individual Cost

Cost-
effectiveness 

(bivariate 
analysis)b

Cost-effec-
tiveness 

(multivari-
ate analysis)c

Program alone
Community member 1.51 0.12 0.14
Targeted beneficiary 3.55 0.28 0.33
Participating benefi-

ciary
6.04 0.50 0.57

Public health package
Community member 0.73 0.06 0.07
Targeted beneficiary 1.72 0.14 0.16
Participating benefi-

ciary
2.92 0.23 0.28

a.	 Cost-effectiveness is estimated as the number of US dollars per 
1% of protective effect or US dollars necessary for the prevention 
of a 1% increase in the prevalence of anemia in a population unit 
of 100,000 inhabitants. Cost data are copied from table 4.

b.	 The effectiveness estimate used for the bivariate analysis was 
12.6%, which is the average of the effect in children (14.5%) and 
the effect in women and adolescent girls (10.7%).

c.	 The effectiveness estimate used for the multivariate analysis was 
10.6%, which is the average of the effect in children (11.7%) and 
the effect in women and adolescent girls (9.8%).
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als participated in more than one program. Neverthe-
less, the average cost of the ration per year was roughly 
US$32.9, with large variations among programs.

As shown by the results of the baseline study [3], 
even though 68% of the households are poor, there is 
hardly any energy deficiency observed that would jus-
tify food aid in this population. On the other hand, in 
this type of setting (i.e., poor coastal urban population) 
there is evidence of a high prevalence of iron-deficiency 
anemia and an increase in the prevalence of overweight 
and obesity. All of the above suggests that means other 
than food distribution should be identified to assist 
low-income households, and that nutrition programs 
in the coastal urban region should focus on controlling 
micronutrient deficiencies. If these two conditions were 
met, micronutrient deficiencies could be prevented 
and food-distribution programs would not increase 
the risk of overweight. As a result, food aid could be 
transformed into food-supplementation programs 
that would be better targeted to assist those who really 
need it, and in the process economic resources could be 
diverted to assist in the reduction of poverty by other 
mechanisms.

The results of vitamin A supplementation programs 
show that the cost of providing supplements ranges 
from US$1.01 to US$5.42 per recipient per year [8–10]. 
This program cost is in the upper range of costs of 
iron-supplementation programs, which was US$3.17 
to US$5.30 per recipient per year [11]. The high cost in 
this study (US$6.04 per recipient) was due to the facts 
that the program was implemented alone, the partici-
pation of women and adolescent girls was low, the cost 
of the nutrition education campaign that was needed 
to achieve high compliance rates was high [6], and the 
cost of providing multimicronutrients, in particular the 
foodlet administered to small children, was higher than 
the cost of providing a single micronutrient. 

The cost of the nutrition education component in 
this program was estimated as US$72,315, or 48% of 
the total cost, and the cost per covered participant was 
US$2.90. According to Ho, the cost of a nutrition edu-
cation program is US$2.50 per participant per year, an 
amount that should be considered in all public health 
and nutrition programs to obtain high compliance 
[12]. Finally, it should be noted that in the present 
analysis, all costs have been calculated based on the 
implementation of the supplementation program in 
a district. If the program is implemented nationwide, 
additional costs for social communication, advocacy, 
management, and administration at the national level 
would have to be included. However, some of these 
additional costs would be partially compensated by 
the increase in scale of the material produced (lower 
costs per unit of larger produced amount) and national 
communication campaigns, which could reduce the 
activities required at the local level.

A point to be made regarding the estimates of effec-

tiveness is that the variables included in the multivari-
ate analysis had heterogeneous measurement errors. 
For example, identifying a woman as belonging to 
the supplementation group had very low error, but 
variation was introduced by coverage and compliance, 
which are components of the supplementation variable. 
Variables such as child age and sex are known to have 
very low measurement error. However, the remaining 
variables included in the multivariate analysis, such as 
pregnancy, unsatisfied basic needs, mother’s nutrition 
knowledge, overcrowding, intake of iron-rich foods, 
intake of other iron supplements, mother’s knowledge 
and practices of adequate breastfeeding, access to edu-
cational material from the Ministry of Health, intake 
of other vitamin supplements, intake of medicines, 
and whether the child received colostrum at birth, were 
expected to have high measurement errors within and 
across populations. 

Furthermore, the fact that the control group was not 
designed as a paired control may have introduced addi-
tional noise in the system. Finally, it has been reported 
that the HemoCue method of assessing hemoglobin 
concentration can have significant measurement errors 
if capillary blood is used [13, 14]. Given that these 
variables were used as gross proxies of the phenomena 
they were supposed to measure, the protective effect of 
supplementation was probably underestimated.

With acknowledgment of the above reservations 
and the advantages and limitations of the two analytic 
methods used, the following conclusions can be drawn: 
both methods delivered estimates of effectiveness in the 
direction of the expected effect; both methods delivered 
higher estimates for children than for women and ado-
lescent girls; the estimates resulting from the multivari-
ate analysis were consistently lower than those from the 
bivariate analysis because of the statistical control for 
the effect of covariation that was applied in order to 
obtain the net differentiated effect of the supplemen-
tation; and the difference between the methods in the 
protective effect against an increase in the prevalence 
of anemia is on the order of 2%. Thus, the true value 
of the effectiveness of supplementation probably lies 
within this range.

There is little information available about the cost-
effectiveness of similar programs to permit useful 
comparisons with the present analysis. No impor-
tant differences in cost-effectiveness were anticipated 
between children versus women and adolescent girls, 
since the slighter higher effectiveness observed in chil-
dren is compensated almost totally by the higher cost of 
the foodlets for children compared with the cost of the 
capsules for women and adolescent girls. Analysis using 
the total cost of the more expensive pilot project (PISA) 
delivered very similar cost-effectiveness ratios for chil-
dren and for women and adolescent girls (US$0.71 and 
US$0.70, respectively). A program with the same design 
using higher doses or implemented for longer periods 

A. Lechtig et al.



S159

of time could be expected not only to have a protec-
tive effect but also to notably reduce the prevalence of 
anemia and other micronutrient deficiencies, with few 
cost increases. This is because the cost estimates already 
include the costs of an extension of the supplementa-
tion period from 12 to 16 weeks, two campaigns per 
year instead of one, transportation of the supplements, 
program management, and nutrition education. 

For example, doubling the iron content of the sup-
plement for adults would add only US$264 to the 
cost of ingredients. This would imply an increase of 
0.18% (US$264/US$150,767) in the total cost per 
year if the program is implemented alone and 0.36% 
(264 US$/72,971 US$) if it is implemented as part of 
a comprehensive public nutrition package. Increases 
of similar orders of magnitude would be observed in 
the yearly costs per community member, per targeted 
beneficiary, and per actually covered beneficiary. The 
reason for this is that the major component of the 

total cost of the supplements (US$36,152) is the cost 
of transport (US$28,652, or 79.3%) and not the cost 
of the ingredients (US$7,500, or 20.7%). The transport 
cost would not vary significantly if the amount of the 
ingredients was doubled. In fact, the cost of purchas-
ing the supplements was 5.0% of the total cost of the 
program when it was implemented alone and 10.3% of 
the total cost of the program when it was implemented 
integrated into a broader range of activities (US$7,500/
US$150,767 and (US$7,500/US$72,971, respectively).

Thus, multimicronutrient supplementation is nota-
bly more cost-effective than the current food-distribu-
tion programs, which do not address micronutrient 
deficiencies occurring in these populations and may 
increase the risk of overweight and obesity. Food-dis-
tribution programs are also very expensive, with annual 
costs of more than US$20 per capita, and usually 
involve undesirable vertical approaches, with the risk 
of insufficient transparency and accountability.
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Abstract 

Background. Weekly multimicronutrient supplemen-
tation was initiated as an appropriate intervention to 
protect poor urban populations from anemia.

Objective. To identify the lessons learned from the 
Integrated Food Security Program (Programa Integrado 
de Seguridad Alimentaria [PISA]) weekly multimicro-
nutrient supplementation program implemented in poor 
urban populations of Chiclayo, Peru.

Methods. Data were collected from a 12-week program 
in which multimicronutrient supplements were provided 
weekly to women and adolescent girls 12 through 44 years 
of age and children under 5 years of age. A baseline survey 
was first conducted. Within the weekly multimicronutri-
ent supplementation program, information was collected 
on supplement distribution, compliance, biological effec-
tiveness, and cost.

Results. Supplementation, fortification, and dietary 
strategies can be integrated synergistically within a 
micronutrient intervention program.

Conclusions. To ensure high cost-effectiveness of a 
weekly multimicronutrient supplementation program, 
the following conditions need to be met: the program 
should be implemented twice a year for 4 months; the 
program should be simultaneously implemented at the 
household (micro), community (meso), and national 
(macro) levels; there should be governmental participa-
tion from health and other sectors; and there should be 
community and private sector participation. Weekly 
multimicronutrient supplementation programs are cost 

effective options in urban areas with populations at low 
risk of energy deficiency and high risk of micronutrient 
deficiencies. 

Key words: Anemia, children, multimicronutrient 
supplementation, urban, women 

Introduction

Worldwide, population growth is concentrated in 
urban areas of developing countries [1], and urban 
dwellers increasingly experience food insecurity and 
malnutrition (undernutrition, including micronutri-
ent deficiencies, and overnutrition). However, there is 
little understanding of the manifestations, magnitude, 
severity, and causes of this problem, and such under-
standing is needed to implement appropriate nutrition 
programs for urban populations. Nutritional anemia 
is by far the most prevalent micronutrient deficiency 
[2], and weekly multimicronutrient supplementation 
has been suggested as an adequate intervention to 
control this problem [3]. However, little information 
is available on how to successfully implement weekly 
multimicronutrient supplementation programs on a 
large scale. 

The objective of this paper is to present the lessons 
learned from the weekly multimicronutrient supple-
mentation intervention implemented as a component 
of the Integrated Food Security Program (Programa 
Integrado de Seguridad Alimentaria [PISA]) in low-
income urban populations of Chiclayo, Peru. The paper 
will also provide suggestions for weekly multimicronu-
trient supplementation programs to improve food and 
nutrition security in poor urban populations.

Subjects and methods

Using the results of the baseline evaluation of the city of 
Chiclayo, PISA identified 26 low-income communities 
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with high rates of stunting within the city as potential 
populations for the supplementation campaigns [4]. 

To measure the biological effectiveness of the inter-
vention, households were randomly selected to par-
ticipate in the supplementation campaign if they had 
one child under 5 years of age and one woman or ado-
lescent girl of childbearing age (12 through 44 years) 
[5]. The remaining communities of the city served as 
a control group. In total, 866 households (448 in the 
intervention group and 418 in the control group) were 
chosen to participate in the study. Anthropometric and 
biochemical measurements were performed on both 
the children and their mothers. Biological effectiveness 
was measured in terms of the protective effect (preven-
tion of increase in the prevalence of anemia) of weekly 
multimicronutrient supplementation in comparison 
with the control group. Coverage was estimated from 
reports on the whole study population provided by 
community facilitators [6]. In addition, beneficiary-
reported compliance was assessed in a sample during 
the entire campaign [7]. On the basis of PISA’s account-
ing documents, costs were calculated, in US dollars per 
year, for a population unit of 100,000 inhabitants [8]. 
The cost-effectiveness ratio was estimated in terms 
of the cost in US dollars of each percentage point of 
protective effect. 

Results and conclusions

Nutrition security is more than food security

The findings of the baseline survey triggered several 
meetings with community representatives, nongovern-
mental organizations, government authorities, donor 
agencies, and program operators to develop a causal 
framework for appropriate intervention strategies 
based on UNICEF’s framework on malnutrition [9]. 
Four thematic areas were identified as key for interven-
tion: nutrition, hygiene, health care, and purchasing 
power. In addition, three cross-cutting strategies were 
selected to support the interventions: communication, 
organization (community empowerment and capacity-
strengthening), and extension services. 

Within the theme of feeding, multimicronutrient 
supplementation at the household (micro) level was 
identified as an important strategy to control micronu-
trient deficiencies of the poor. In addition, the increase 
of income opportunities provided by opening a savings 
and credit program to improve purchasing power was 
identified as another strategy that could be used to 
improve the nutritional status of the present popula-
tion, in particular for those households considered 
extremely poor. However, it was also emphasized by 
all participating institutions and organizations that an 
improvement of community services, such as water and 
sanitation infrastructure, was also needed to improve 

the nutritional situation of the population. 
Despite this conceptual agreement, in practice the 

intervention elements were not implemented in the 
same geographic area or over the same time interval, 
since each sector identified its scope of action accord-
ing to its needs and convenience. Therefore, it was not 
possible to observe synergistic effects. Multisectoral 
public health interventions require clear overarching 
leadership and accountability to avoid sector-driven 
agendas that miss opportunities for synergism. If the 
quality of the total system is to be greater than the sum 
of its subsystems, so that the effect of nutrition secu-
rity is greater than that of food security, an adequate 
managerial response will be required, which is often 
lacking.

In summary, once the key problems of the target 
population have been identified, the program manage-
ment must assure from the first planning stage that all 
sectors work in the same geographic area at the same 
time and with the same population. To achieve joint 
planning and programming, only joint budgeting and 
monitoring must be allowed, and all sectors must work 
to improve and maintain household food security with 
common collective influence on the indicators.

Supplementation plus fortification plus dietary 
approach: comprehensive micronutrient programs 
supporting nutrition strategy

In program implementation, concerns are often stated 
that supplementation is not sustainable and that it 
adversely affects sustainable fortification and dietary 
approaches. The experience of PISA has shown that 
supplementation campaigns can be easily used as an 
entry point for dietary information and improved food 
intake practices. It is well known that supplementa-
tion programs are more expensive than fortification 
programs [10]. However, as shown by the example of 
PISA, supplementation allows better targeting than 
feeding, especially for coverage of the poorest, most 
difficult-to-reach households. 

Supplementary feeding programs designed as a 
dietary approach to cover difficult-to-reach individuals 
are far more expensive but may be necessary for those 
households living in extreme poverty with wasted 
members. Therefore, the perennial question—whether 
to use a supplementation, fortification, or dietary 
approach—is the wrong one. All three micronutri-
ent approaches have their justification. The ques-
tions that should be asked are which micronutrient 
intervention(s) should be used for which target groups 
and under which conditions, and how can the three 
approaches be implemented to support each other syn-
ergistically, since in most circumstances, one approach 
alone is insufficient to effectively reach all population 
groups in need?
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Linear dose–response relationship of micronutrients: 
More input–more outcome

The effectiveness of a supplementation program 
depends on the efficacy of the supplement, the effec-
tiveness of distribution, and the rate of sustained 
consumption of the supplement. High efficacy can be 
achieved if the bioavailabilty and the dose per kilogram 
of the micronutrient administered to the individual are 
high. The weekly multimicronutrient supplementation 
program has had a cost-effective preventive impact on 
anemia. In view of the linear dose–response relation-
ship of many micronutrients, including iron, which 
has been demonstrated in the IRIS efficacy study [11]; 
the absence of oxidative stress in weekly iron supple-
mentation [12]; and the low additional costs of iron in 
the supplement, an increased cost-effectiveness may 
be achieved with a higher iron content in the supple-
ment (120 mg for women and adolescent girls and 
60 mg for children under five). Although a few stud-
ies [13–15] suggest that even in episodes of malaria 
infection, which contributes to metabolic stress, iron 
supplementation is safe as long its administration is 
intermittent, more research is needed on the effects of 
further increases in the iron content of the supplement, 
particularly for communities with a high prevalence of 
infections. In the meantime, to achieve high coverage of 
12 doses [16], it is recommended that the intervention 
time be increased from 3 to 4 months.

The three-M approach: Simultaneous implementation 
of interventions at the household (micro), community 
(meso), and national (macro) levels

As with all nutrition interventions, micronutrient sup-
plementation is relevant to all levels of society, from the 
individual and household (micro) levels, to the com-
munity, subdistrict, district, and province (meso) levels, 
up to the national and global (macro) levels [17]. For 
the three levels of social organization, different kinds 
of actions are necessary to secure effectiveness and 
sustainability (table 1). At the micro level, appropriate 
nutritional behaviors, practices, and choices need to 
be fostered. At the meso level, adequate basic services 
and supplies need to be provided and facilitated. At the 
macro level, appropriate supportive policies, legislation, 
and budgets need to be available. 

PISA made an effort not only to secure adequate sup-
plies and services at the meso level, but also to influence 
nutritional practices and choices at the micro level by 
a well-implemented social communication strategy. 
Therefore, compliance within the group of participants 
was high, even over time, although little success was 
achieved at the macro level. Although the National 
Program of Food Assistance (Programa Nacional de 
Asistencia Alimentaria [PRONAA]) supported the 
program with the assistance of the German Agency 
for Technical Cooperation (Deutsche Gesellschaft für 
Technische Zusammenarbeit [GTZ]), governmental 
commitment was not sufficient to ensure continuity 
of the program after German assistance concluded. 
More scaling-up experiences need to be implemented 
by other governmental sectors to create additional 
evidence that wider populations can be reached. For 
example, supplementation programs could be imple-
mented within the Ministry of Education in order 
to reach primary and secondary schoolchildren. In 
addition, clear regulations, defined by the Ministry of 
Health, are needed to provide a legal basis for agencies 
and the private sector. Once more evidence is available 
regarding scaling-up experiences with different target 
groups and a legal basis has been created, budget lines 
need to be established by the government.

The diversity and complexity of causality of nutri-
tional problems often leads to excessively broad and 
ambitious planning of interventions. In particular, if 
resources are limited, it is better to plan and imple-
ment a few focused interventions but carry them out 
consistently at all levels (micro, meso, and macro) than 
to try to solve all the problems at the same time without 
adequate coverage at all socio-organizational levels.

Governmental participation: Leadership without 
exclusivity by the health sector

Governmental commitment to nutrition in general 
and to the control of micronutrient deficiencies in 
particular requires broad involvement of different 
sectors of the government. The experience of PISA 
showed that most health facilities complied with the 
implementation of intramural activities, whereas extra-
mural actions had to be performed by others. Given 
that reports from different parts of the world have 
illustrated the effectiveness of weekly supplementation 

TABLE 1. Causes of malnutrition in relation to socio-organizational levels and intervention categories

Cause Socio-organizational level Intervention category

Direct or immediate Micro Individuals, families Changes in behavior, practices, and choices 

Underlying Meso Communities, districts Availability of and access to adequate basic supplies and 
services, and facilitative and safe environments

Basic Macro Nations, regions, global Appropriate policies and sustainable programs, enabling 
legislation, and budgets

A. Lechtig et al.
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in schoolchildren [15, 18–24], PISA explored the pos-
sibility of implementing supplementation campaigns 
in coordination with other sectors of the government, 
such as education, in order to reach an age group that 
was not being covered by the program. Unfortunately, 
these efforts were not successful. PISA also explored the 
possibility of integrating supplementation strategies 
into the governmental feeding program, but without 
much success.

Thus, on the basis of the present experience, it can 
be said that micronutrient programs require broad 
governmental commitment under the leadership of one 
sector, which is accountable for creating an environ-
ment that stimulates participation from other sectors. 

Community participation and private sector 
involvement: Partnerships beyond government  
and agencies

Much has been published on the importance of com-
munity participation to achieve effective and sustain-
able public health interventions [25]. The positive 
impact of community participation on the supplemen-
tation program of PISA confirms earlier experiences. 
In this context, empowerment of women to make the 
best decisions for their children and themselves is an 
essential component. Furthermore, the universal effort 
to implement the rights of children and women will 
help to mobilize the necessary capacities to make this 
approach successful. 

Equally important is a constructive involvement of 
the private sector in the production and supply of com-
modities. At the end of the program in Chiclayo, many 
mothers went to PISA asking about the possibility of 
purchasing the micronutrients on their own. Unfortu-
nately, the program did not make any efforts to seek for 
a market-driven response to improve the micronutrient 
supply. Sustainability, at least for a part of the popula-
tion, might have been achieved if PISA had searched 
from the beginning for additional supply channels 
beyond the public sector. Successful micronutrient 
distribution by the private sector has been reported 
from the neighboring country of Bolivia [26]. 

Sustainable partnership can only be expected if the 
following conditions are met at the planning stage of 
a program:
»	 The expectations of all partners are frankly expressed, 

respected, and made achievable in the program 
strategy (e.g., political goals for the government, 
economic goals for the private sector, and socioeco-
nomic goals for the community) to create a “win-
win” situation for all constituencies;

»	 The planning, implementation, and monitoring of 
the program are transparent and impartial, requir-
ing an equal empowerment of all partners and low 
transaction costs for each partner.

Appropriate communication strategy: Marketing 
beyond social goals

Governmental and private sectors have to join forces 
to provide similar messages about a product in order 
to avoid confusion and mistrust among the public. 
The private sector has often created mistrust in the 
consumer community by providing “asymmetric” 
information, in which messages about the product 
hold out promises far from reality. At the same time, 
messages about a product disseminated from public 
programs too often are not well received by the target 
audience because the product information is too obvi-
ously aimed only at the poor and does not meet the 
aspirations of the target audience. Poor people have 
dreams and desires that do not differ from those of the 
rest of society. These aspirations are very well used by 
the private sector for marketing purposes. In summary, 
the private sector is far better than the public sector in 
assuring that their products are appealing and available 
to the public.

An excellent example of a joint, synergistic public–
private marketing strategy of an attractive product is 
the case of salt fortification in Ghana [27]. The Min-
istry of Health, supported by UNICEF, implemented 
an attractive nationwide communication campaign 
about the importance of the consumption of iodized 
salt. Afterwards, the private sector used the same health 
messages to market iodized salt. Similar strategies could 
be used for multimicronutrient supplementation pro-
grams. PISA copied private-sector marketing strategies. 
However, it missed the opportunity to communicate 
and market synergistically within a public–private 
partnership.

We have learned the lesson from experience with 
fortification programs that the private sector is a nec-
essary element for sustainable success. This experience 
must be also be applied to supplementation. Only if the 
right conditions are created by the government will the 
private sector invest in appropriate marketing strategies 
to reach low-income consumers.

Recommendations

The recommendations arising from this study take into 
consideration the following:
»	 Although there is no global assessment available [28], 

in the estimation of the World Health Organization 
iron deficiency is the most prevalent micronutrient 
deficiency [4];

»	 In many countries, the population suffers addition-
ally from other micronutrient deficiencies [29], 
which may also contribute to anemia [30];

»	 Fortification works only in countries with effi-
cient food systems, which require legislation, law 
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enforcement, quality assurance systems, sustained 
production, and adequate marketing and distribu-
tion systems. Even in those countries where food 
fortification works, such as Peru [4] and many other 
countries [28], fortification alone does not satisfy 
the physiological needs of small children, pregnant 
women, and the most vulnerable groups;

»	 Iron supplementation may present health risks if its 
levels are excessive, especially in populations with 
high rates of malaria infection;

»	 Weekly iron supplementation, as currently recom-

mended, shows no signs of free-radical production 
or other adverse effects.;

»	 With an adequate social marketing and business 
marketing strategy, a high consumption rate of sup-
plements can be achieved and maintained [29, 30].
Therefore, in countries in which the prevalence of 

anemia is above 20%, weekly multimicronutrient sup-
plementation is recommended twice a year for at least 
4 months for children under 5 years of age and for 
adolescent girls and women of reproductive age (12 
through 44 years). 
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