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Introduction 

Iron deficient anemia (IDA) is a chronic but preventable illness afflicting over 2 billion worldwide each year.  

Women of reproductive age (WRA) often carry the heaviest burden of IDA.  This program aims to reduce 

the level of iron deficient anemia amongst women ages 15-39 from current moderate/severe levels to mild 

levels on Pohnpei Island in the Federated States of Micronesia (FSM).  A two-pronged approach is taken: 

increasing the iron bioavailability of women’s diets and investigating the use of copper intrauterine devices 

(IUDs) as a new contributing factor to IDA.  Given the relative low socioeconomic status, low social status 

and geographic isolation of the target population, an assets-based approach will be taken employing a team of 

implementation actors and appropriate technologies introduced to reduce the risks of IDA.  Strategies seek to 

build individual knowledge and skills in order to organize and develop community groups to have control 

over both healthy food decisions and management of reproductive health to prevent and treat IDA.  Program 

activities take place over 18 months and have the potential of reaching over 10,000 people with a budget of 

$157,850.   

 

Figure 1: Program Goal and Objectives 
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Program Rationale 

IDA is the most prevalent nutritional disorder in the world today, especially amongst women in developing 

countries (WHO, 2001; Berger and Dillon, 2002; de Almeida, et al. 2005; Foo, L.H., et al., 2004; Grosbois, et 

al., 2005;  Kurz and Galloway, 2000; Creed-Kanashiro, et al., 2000; Horton and Ross, 2003.)  Two main 

causes of IDA are inadequate dietary iron intake or absorption and blood loss (usually from menstruation) 

(CDC, 1998)1.  IDA is highly prevalent in women in the Western Pacific Region; however no health 

interventions have been undertaken to reduce its impact in the FSM to date.  Surveys from a decade ago 

report 40% of pregnant women (a severe level) and 20 % of non-pregnant women (a moderate level) are IDA 

in the FSM, with prevalence being highest in Pohnpei and Chuuk States (WHO, 2000; Yamamura, 2001).   

 In Pohnpei, the main risk factors for females ages 15-39 developing IDA are diets poor in iron and 

vitamin A and little to no iron supplementation amongst non-pregnant females (WHO, 2003; Engleberger et 

al., 2002).  The Pohnpeian diet is seeing a rapid and almost comprehensive transition from one based on iron-

rich and high in vitamin A (IR-VA) local foods, fish and seafood to a ‘Westernized’ diet primarily made up of 

low-nutrition, imported foods (Corsi, 2004; WHO, 2003).  Decreased demand and consumption of local 

staples has led to a waning in the traditional food supply and several adverse health effects including soaring 

rates of IDA and vitamin A deficiency (VAD) (Corsi, 2004) (See Appendix Figure 2, Tables 1, 2).  Nutrition 

surveys in Pohnpei in the 1990’s documented VAD prevalence among the highest in the world (Engleberger, 

et al. 2002).  VAD impairs the mobilization and transport of iron so any attempts to alleviate IDA must 

promote iron and vitamin A concurrently (Brabin and Brabin, 1992) (See Appendix, Figure 3).   Since 2000, 

Pohnpei has seen a decrease in VAD rates due to health promotion efforts to revitalize local food 

consumption (Corsi, 2004), thus making it an ideal environment to also reduce the prevalence of IDA by 

dietary initiatives (See Appendix Images 1,2.)  Objective one aims for an increase in the daily dietary intake of 

iron and vitamin A to achieve and maintain normal body iron stores through the ‘total food experience’—

growing, buying and selling, preparing, sharing and consuming. 

 A lesser known and unexplored cause of IDA among women in Pohnpei, reported by local health 

providers (HP), is menorrhagia, heavy menstrual blood loss (MBL), usually attributed to use of a copper IUD 

for contraception.  IUDs are among the most commonly used, effective and safest contraceptive devices 

worldwide2.  Only the copper IUD is available in the FSM, yet its most common side effect associated is 

heavy, prolonged menstrual bleeding that depletes body iron stores putting women at risk for IDA (Mayo, 

2007; Brabin and Brabin, 1992; Harvey, 2002; Beven, et al., 2001; Andrade and Orchard, 1987). There are few 

studies on the impact menorrhagia has on ID/IDA in developing countries, but research in Nigeria found 

that reducing heavy MBL was critical to improving body iron stores (Barr et al., 1998).   

 The relative ease of IUD use and its long-term effectiveness are making it an increasingly popular choice 

for Micronesian women, however hormonal IUDs (Mirena) are recommended and their use reduces MBL 

and increases iron stores, thereby lessening the risk of IDA (UNFPA, 1997; UNFPA, 2004; Farr, 1991; 

Andrade and Orchard, 1987; Larsson, et al., 1993; Luukkainen, 2000; Kunz, 2001; Barr et al, 1998).  



 

Therefore, objective two is devoted to increasing the knowledge of menorrhagia as a risk factor for ID and 

IDA, conducting research to uncover the extent to which IUD use contributes to IDA, and to gaining 

support for introducing a healthier alternative contraception—hormonal IUDs.                                                             
                                                                                               Young mother bathes child 

 

Target Groups 

Groups at high risk for IDA include girls and WRA who do not receive enough iron and vitamin A in their 

diets (Massawe et al, 2002; Brabin and Brabin, 1992; WHO, 2001; USAID, 2006) and/or have heavy MBL 

worsened by IUD use (USHHS, 2004).  Girls are particularly prone to developing IDA because of increased 

demands for iron on growth, loss of iron with menstruation and poor dietary habits (Ilich-Ernst, et al. 1998; 

Berger and Dillon, 1992)  In the FSM, as in most developing countries, girls and women have a heavy work 

load, low social status, and low priority in food distribution.  Most women worldwide enter pregnancy already 

ID or become ID due to frequent pregnancies (Viteri, 1999).  Birthrate statistics show that 19% of births in 

Pohnpei between 1996 and 2000 were to teenage mothers (Johnson, 2002) and total birth rates rose from 

3.81 in 1994 to 4.10 in 2000 (FSM Statistics, 2002).  As pregnant women regularly receive iron supplements in 

Pohnpei and WRA are most at risk for developing IDA , non-pregnant women ages 15-39 will be the primary 

target group (PTG) for program activities.   

 The majority of PTG members have at least some formal schooling (48% some primary, 39% some 

secondary and 13% some post secondary), but most do not work outside of the home.  The average 

household size is 6.0, often including extended family members.  The median household income dropped 

from $7,503 in 1994 to $6,354 in 2000.  Fifty-nine percent of adult females in Pohnpei have received some 

information on healthy foods mostly through community workshops (22.2%), radio (18.3%) or public clinics 

(13.7%).  Females are the primary food buyers (64%) and food preparers (99%).  PTG members are also 

increasingly developing more non-communicable, diet and lifestyle related diseases such as Type 2 diabetes 

and heart disease complicated by IDA (Corsi, 2004; FSM Statistics, 2002).   

 Secondary target groups include HP and food vendors (FV) due to their large influence over the food 

and health choices of the PTG.  There are three main HP in Pohnpei.  The Pohnpei State Hospital has just 

opened a women’s wing that is currently underutilized.  Filipino-owned Genesis Clinic and the Pohnpei 

Family Clinic have family planning services and outreach nurses.  FV include large grocery stores (8) and 

restaurants (25) in the city center, take-out food stands and small roadside stores in each municipality 

(approximately 150), school cafeterias (5) and market stalls (50) island-wide.   

 



 

Theoretical Base 

The PRECEDE-PROCEED Model (Green and Kreuter, 1999) was used in planning the program goal, 

objectives and sub-objectives.  Relevant behavioral and environmental risk factors were determined through 

observations and the experiences of implementing partners and PTG members.  The programs’ strategies aim 

to revitalize local IR-VA food consumption and motivate the introduction of hormonal contraceptive choices 

to restore and preserve body iron stores.  Eating primarily local foods and family planning are both relatively 

new ideas (or innovations) to the PTG.  Rogers (1983) Diffusion of Innovation Theory (DIT) charts the rate 

at which innovations are adopted by communities.  Individuals and groups are classified into 5 different 

categories according to the time it takes for them to adopt the new idea or behavior.  Mass media and social 

marketing strategies are most likely to impact Innovators and Early Adopters who become change agents 

supportive of capacity building and community organization strategies aimed at the Early Majority of the 

PTG (Green and Kreuter, 1999).  Given the short duration of the program, a small percentage of the Late 

Majority may also be impacted when adopters act as role models.  The program has several characteristics of 

innovations that have consistently been successfully adopted: 

• compatibility with the socioeconomic status and cultural values of PTG 
traditional food sources promoted; IUDs are lowest cost over time 

• cost effective and convenient 
local foods are cheaper than imports; IUDs have high compliance rates 

• simple and easy to adopt 
local foods are widely available, easy to; IUDs simplest contraception available  

• reversible and low risk 
can change eating habits any time, IUDs are reversible and proven to be safe 

• results are observable 
dietary change testimonials in local media; most IUDs requested happen after kin-referrals 

 
DIT allows for process and impact evaluations that gauge the proportion of the PTG and others adopting 

innovations. 

 Program strategies can also be plotted on a community participation continuum.  Community 

organization activities will address IDA within existing power structures with implementing partners guiding 

the capacity building process.   Once IDA becomes an important issues to the PTG, more decision-making 

power will shift to them.  Local farmers will take on the control and development of the market stand, PTG 

members will control the community kitchens, gain more access and control over food choices and 

fortification at home, and the primary target group experiencing menorrhagia (PTGEM) will have expanded 

knowledge of contraceptive side-effects, access to hormonal contraceptives and increased control over their 

body iron stores.  Meaningful TG involvement will be stressed throughout the program so the necessary 

knowledge and skills to maintain healthy behaviors and health promoting environments are gained.   
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Strategies, Formative Evaluation and Process Evaluation 

To change food decision-making behavior and sustain healthy dietary consumption patterns it is 

necessary for strategies to be easily adaptable, culturally appropriate and supported by local assets.   

Several local non-governmental organizations (NGOs) and entities have already committed to co-

implementing the following strategies. (See Appendix, Implementing Agency and Key Partners.) with 

90% of all resources coming form the local environment to maximize cost-effectiveness.  The 

organization and capacity building of community groups, focusing on gaining greater access and control 

over the risk factors for IDA, and the formation of policy will create a setting where the likelihood of 

health impacts being sustained by the local population is greatly increased.  Program strategies can be 

divided into five categories set forth by the Ottawa Charter for Health Promotion (WHO, 1986). 

 

Develop Personal Skills (Strategies 1.1.1, 1.4.2) 

SPC will partner with local NGOs to develop and deliver a series of six (in Kolonia and each of the five 

Municipalities) informational and hands-on skills building workshops targeting the PTG, FV and local 

farmers.  Workshop content will focus on: 

• facts about IDA (causes, risk factors, health effects, diagnosis, prevention) 

• promoting the acceptance of eating more IR-VA local foods 

• gaining knowledge and skills to grow and prepare under-consumed locally available IR-VA foods  

• and skills needed for simple food fortification using iron pieces or cast iron or steel pots  

Abbott (2004) found that 72% of low-income households in Pohnpei produce or obtain some of their 

own food for household consumption.  And Pohnpeians overwhelmingly prefer the taste of local food to 

rice (74.4% to 18.4%).  Yet, rice remains the staple food because it is cheap and easy to prepare for large 

numbers in an extended family household.  Boiling is the most commonly practiced cooking method 

(usually rice) in Pohnpei (Corsi, 2004).  Research from China, Vietnam, Ethiopia and Brazil has shown 

that when iron bioavailability is low, foods can be fortified when boiled in cast iron or steel instead of 

aluminum pots.  The fortification process is enhanced when foods high in vitamin C (readily available 

Chinese cabbage, tomatoes, lime or lemon juice) are boiled or added (See Appendix Figures 4, 5, 6, 7).  

Where cast iron is not available or not used, a clean piece of iron—a pure iron nail—can be added to a 

pot, rice cooker or to lemonade (Berti et al, 2004; Pickrell, 2002; Adish et al, 1999; Brabin, 1999; Borigato 

and Martinez, 1998; Burns et al, 1997).  (See Appendix, Figure 8.) Evaluation will record the number of 

workshops conducted, number of attendees, participant and facilitator evaluations and follow-up surveys 

and observations of the use of iron pieces and pots by peer outreach staff.  Workshops will be repeated 6 

months later to reach a larger audience and to conduct follow-up surveys with initial attendees. 
 

 

 

 



 

(L) Nurse at community workshop on eating local foods to prevent VAD, (R) Typical cookhouse 

  

 

Create Supportive Environments (Strategies 1.1.2, 1.2.1, 1.4.3, 1.7.3) 

All workshop attendees and PTGEM will receive a packet of 10 iron pieces with a laminated instruction 

sheet for food fortification.  Interested FV and PTG will be able to purchase cast iron or steel pots with 

engraved instructions at a subsidized price.  Iron pieces can be purchased from local hardware vendors 

while cast iron and steel pots will be imported.  The number of iron pieces and pots distributed to PTG 

and FV with training &/or print instructions and frequency and satisfaction of use will be monitored 

along with body iron stores of PTG practicing food fortification.   

 “Iron + Vitamin A Everyday!” health promotion packs containing iron pieces and instructions, a 

logo printed plastic serving plate, logo printed towel, logo printed hand fan and IDA awareness 

brochures in the local language will be distributed in logo printed reusable shopping bags to all workshop 

and community kitchen participants to complement the ‘total food experience.’  Food can be bought or 

gathered in the bag, fortified when cooking with the ion pieces and served on the plate.  Women often 

wear rolled up towels around their heads and use hand fans when cooking, farming or attending 

community feasts where food is shared.  Pack materials will be made or purchased and printed locally.   

 A logo and sticker will be developed in a design workshop to label IR-VA & foods & fortified rice 

sold at stores, stands & restaurants to make shopping for these foods easier.  Restaurants will be asked to 

place the logo in menus next to IR-VA foods and stickers will be placed on IR-VA foods in stores and 

take-away food stands.   

 In the past, FV have stated a lack of supply in local foods led to their discontinued stocking, while 

local farmers complained of lack of market access and surplus crops going to waste (Corsi, 2004).  The 

PTG and FV will have a steady supply of IR-VA local foods when a farmer’s market stall is built & 

sponsored in Kolonia for local farmers and fishers from each of the 5 municipalities to utilize.  The 

market stall will not only provide more food choices to the PTG and FV, it will also create much needed 

economic opportunities for farmers. Participating farmers will also receive training in growing and 

harvesting-consumed IR-VA foods.  Evaluation will record the number of FV utilizing logo/stickers; 



 

number of labeled foods purchased; consumption of IR-VA foods recorded in diaries by PTG; and 

informal and formal surveys of weekly IR-VA food consumption at outreach events and follow-up 

trainings. 

 

Mass Media (Strategies 1.1.3, 1.1.4, 1.2.2, 1.2.3, 1.6.2, 1.6.3) 

Several mass media strategies will contribute to creating an environment more supportive of consuming 

IR-VA foods.  Initially, a Design Workshop, as described by de Fossard (1998), will be held for key 

implementers and target group representatives to develop all social marketing messages and commit to an 

implementation plan.  It is essential that messages and images resonate with the PTG’s knowledge, 

experiences and values and that all media products complement each other to achieve the greatest impact.  

The Design Workshop’s outputs will include a Design Plan to create posters, brochures, billboards, 

video storyboards and radio scripts on IDA, IR-VA local foods, food fortification techniques, and 

promotion of the Farmer’s Market Stall; logo and sticker designs; and the lyrics and music for a locally 

produced “sakau song” about the benefits of the PTG eating IR-VA foods.   

 Males eat first thus consume more IR-VA foods than do females.  Imparting a message about food (a 

woman’s domain) to this influential secondary target group is key.  Sakau (a local root used to make a 

mild narcotic drink) songs are unique to Pohnpei Island culture and are particularly popular on the radio 

with males, many of whom frequent local sakau bars.  The songs are quite long, sometimes up to 10 

minutes, and very repetitious making them ideal for reiterating our message of encouraging PTG 

consumption of IR-VA foods to a predominantly male audience.  CDs of the song will be made and 

distributed at peer outreach events in rural areas where radio is not accessible.   

 All social marketing messages and products will be pre-tested with TGs following the Design 

Workshop and prior to mass production.  Evaluation will record the number of messages developed and 

fully implemented according to Design Plan; the number of brochures distributed and posters 

prominently displayed; the number of video and radio spots aired; frequency of sakau song air play; and 

formal qualitative surveys and informal interviews conducted by outreach staff with PTG, FV and males 

to gage of awareness of IDA/IR-VA message, which media products were most memorable and 

impactful on behavior change.   
        Sakau bar attached to a small roadside store 

 

 



 

Reorient Services (Strategies 2.1.1, 2.1.2, 2.1.3, 2.3.1) 

Whereas local health providers will be key program implementers in objective one’s dietary change 

strategies, they will also be a target group for strategies addressing the second objective that calls for 

preliminary research to be conducted on the connection between ID/IDA and women experiencing 

menorrhagia primarily due to use of copper IUDs.  In close partnership with local HP, individuals in the 

PTGEM will be identified by analyzing medical records and conducting field interviews and focus 

groups.  Baseline data on PTGEM will determine what percentage also uses copper IUDs, perceptions 

of tolerable MBL and connections to symptoms of IDA.  HP and PTGEM will be recruited to take part 

in an iron status monitoring study involving menstruation diaries, food diaries (described by Barr et al, 

1998 and Veninga, 1984 ) and bi-monthly blood testing of groups stratified by age.  Study participants 

will receive IR-VA food vouchers as incentives for continued participation and blood tests will be 

provided free of charge.   

 An assessment modeled after the Population Council’s Frontiers in Reproductive Health Ghana 

IUD Program (2004) will be done to determine current clinical messages, materials, procedures and 

counseling capacity related to IUDs and menorrhagia, from which screening, monitoring and counseling 

guidelines and checklists for ID/IDA in WRA will be developed and put into use with training provided 

if deemed necessary.  Counseling information (brochures, flipbooks) on IDA resulting from 

menorrhagia and the associated risks of copper IUDs will be developed with HP and pre-tested on the 

PTG.   

    Health services will also be reoriented via peer outreach and hosting of informational meetings at 

identified men’s places and women’s/girls places.  Peer outreach workers will be representative of the 

PTG and males in the community and receive training on IDA, IR-VA foods, food fortification, 

menorrhagia and hormonal contraceptives as well as participatory community methods, facilitation skills, 

and monitoring, evaluation and reporting skills.   

 Evaluation will record the number of PTG screened, monitored & counseled for IDA and 

menorrhagia, the number PTGEM participating in bi-monthly iron status monitoring, changes in body 

iron status attributable to program interventions (change in diet or contraception), the number of health 

providers trained, and satisfaction levels of HP and PTGEM about new materials and procedures; the 

number of peer outreach staff trained; number of outreach events; disaggregated number of attendees at 

outreach events; feedback from outreach staff and participants; the number of promotional packs 

distributed; and informal & formal surveys on their use. 

 

Build Healthy Public Policy (Strategies 2.2.1, 2.2.2) 

It is unknown whether the FSM or Pohnpei has a family planning policy as these services are quite new 

or whether the FSM can distribute hormonal IUDs currently available in the United States under their 

compact of Free Association 3.  SPC will liaise with local HP, government (Pohnpei State Department of 



 

Health and FSM-HESA) and international health agencies (WHO, UNFPA, CDC) to determine or 

develop a policy on female hormonal contraceptive choices in concordance with the United Nations 

Convention on the Elimination of all forms of Discrimination Against Women (CEDAW) (UNIFEM, 

1979) and regional charters such as The Pacific Plan (PIFS, 2006) to which the FSM is a signatory.  To 

urge this policy development and actively involve those whom it would most impact, signatures of 

support will be sought from HP, leaders and the PTG at formal and informal outreach events.  

Evaluation will record the number of health entities in favor of hormonal contraceptive choices; the 

probability of a policy being developed in favor of hormonal IUD access within in one year; the number 

of health providers, PTG/PTGEM, leaders and others supporting hormonal IUD availability; and survey 

results from HP and PTM/PTGEM on the effectiveness of counseling services and materials and their 

reported and observed impact in behavior change. 

 

Strengthen Community Actions (Strategies 1.4.1,1.6.1, 1.7.1, 1.7.2) 

For successful health impacts to be sustained it is essential that communities become organized and 

active.  Cook, et al. (1994) and Ahluwalia (2002) advocate for more income generation activities to 

alleviate IDA.  Currently, local farmers have a surplus of IR-VA foods, but city food vendors are 

dependent on imported food due to lack of local food supplies (Corsi, 2004).  To bridge this gap, local 

farmers and fishers (women and men) in each municipality will be approached to form a collective to 

provide a steady supply of IR-VA foods to city via a Farmer’s Market Stall.  SPC will partner with 

NGOs and Municipal leaders to contact farmers for stakeholder meeting, gain commitment and develop 

basic business and transport plans in order for participants from each Municipality to be able to sell IR-

VA foods.  Market space will be secured and a sturdy stall built in Kolonia.  Business skills will be scaled 

up over a 12 month period so that a fisher/farmer board will take over the management of the stall 

before the program ends.  Evaluation will record the number and satisfaction level of farmer/fisher 

participants in market days and the sales of IR-VA foods.   

 After the workshops have been completed and peer outreach commenced, SPC will sponsor 

women’s community kitchens twice a month at each municipal office.  In countries with similar rates 

of IDA, community kitchens have had a “protective effect” in maintaining the iron status of women and 

girls when the condition was a result of low bioavailability in the diet (Mwanri,et al 2001; Creed-

Kanashiro, et al., 2000).  Existing women’s and girl’s groups centered around villages and/or churches 

will devise a calendar and define food sharing responsibilities and other activities at gatherings for girls 

and women where IR-VA foods will be shared, thus guaranteeing at least one meal (plus leftovers) 

supportive of high iron absorption.  Peer outreach and further training can be included in community 

kitchen meetings as requested and organized by the groups.  The focus will be on preparing and sharing 

low or no cost local foods or fortified foods (rice) in a social setting where females will not have to 

compete with males for IR-VA food sources.  Evaluation will record the number of community kitchens 



 

formed; number of participants and frequency of attendance; the amount and type of IR-VA foods 

consumed at each kitchen; and the feasibility and satisfaction in attending community kitchens. 

 

 
Women’s meetings often include singing and dancing 

 

Impact and Outcome Evaluation 

Impact evaluation for objective one will measure pre- and  post-intervention body iron stores of a 

sample from the PTG via clinical blood tests and a pre- and post-intervention survey of awareness of 

IDA; knowledge of dietary methods to prevent and treat IDA and the nutritional content of locally 

available foods; frequency of consuming IR-VA foods; knowledge and skills of food fortification 

techniques; frequency of use of iron pieces and pots for food fortification; and consumption of fortified 

foods.  Objective two impacts will be evaluated through a pre- and post- intervention survey measuring 

knowledge of menorrhagia as a risk factor for ID/IDA; satisfaction of copper IUD use; and number in 

favor of hormonal contraceptive choices that reduce MBL.   

 Outcome evaluation will measure post-program body iron stores in samples of PTG intervention 

participants (reporting acquiring at least 2 of the following: awareness of IDA, IR-VA local foods 

sources, and/or fortification techniques due to intervention participation) & non-participants (reporting 

acquiring 1 or none of the above) via clinical blood tests; a post-program randomized qualitative survey 

of PTG’s perceived IDA symptoms stratified by diagnosed and undiagnosed ID/IDA.  Specifically, the 

PTGEM’s post-program body iron status will be measured via clinical blood tests stratified by 

intervention participants & non-participants as defined above, and a post-program randomized 

qualitative survey of the PTGEM’s perceived IDA symptoms. 
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intervention 
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non-participants
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symptoms 
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intervention clinical 
blood tests 

Pre-& post-
intervention survey 
of:
• awareness of IDA
• knowledge of 
dietary methods 
(nutritional content 
of locally available 
foods) to prevent & 
treat IDA
• frequency of 
consuming IR & VA 
foods
• knowledge & skills 
of food fortification 
techniques
• frequency of use 
of iron pieces & 
pots for food 
fortification & 
consumption of 
fortified foods

P4
P5  number of FV utilizing 
logo/stickers, number of labeled 
foods purchased, food diaries 
completed by PTG, informal & 
formal surveys of weekly IR-VA 
food consumption

F4     F51.2.1  Logo/sticker campaign to label 
IR-VA & fortified foods at  large & 
small stores, take-out stands, 
restaurants, cafeteria & markets 
1.2.2  Promote farmer’s market stall 
to PTG & FV via media 
1.2.3  Promote consumption of IR-VA 
foods for IDA prevention & treatment 
to PTG & FV via media

1.2  Increase PTG & 
FV awareness of 
nutritional benefits of 
local IR-VA foods to 
prevent & treat IDA, 
increase purchases 
by PTG & FV & 
consumption by the 
PTG within 12 
months. (B)

low incomes & high 
unemployment lead 
to dependence on 
reliance on non-
fortified, low-heme
imported foods &  
no national 
fortification program
(P, N)

P1  number of workshops & 
attendees, participant & facilitator 
evaluations
P2  number of iron pieces 
distributed to PTG  with training 
&/or print instructions, number of 
number of FV regularly (more than 
3 days/week) utilizing cast iron pots 
for food fortification
P3  number of messages 
developed & fully implemented 
according to Design Plan 
P4  number of posters & brochures 
distributed & prominently displayed, 
video & radio spots air weekly 
informal interviews with PTG & FV 
staff to gage of awareness of 
message & extent of behavior  
change

F1 Survey PTG & FV on openness 
to  using iron pieces & cast iron for 
fortification
F2   Partner with local NGOs to 
develop & deliver workshops, 
F3  Purchase & engrave iron 
pieces & pots,  trial use amongst a 
sample of PTG & FV
F4  Conduct social marketing 
Message Design Workshop with 
implementing partners
F5  Pre-test all social marketing 
messages & products with TGs

1.1.1  Host workshops for PTG & FV 
on IDA & simple food fortification 
techniques using iron pieces or cast 
iron pots 
1.1.2  Distribute iron pieces to PTG & 
instruct on use, subsidize purchase 
of cast iron pots for FV
1.1.3  Produce & distribute posters & 
brochures on IDA & food fortification 
steps
1.1.4  Produce & air video & radio 
spots on IDA, local IR-VA foods & 
food fortification techniques

1.1  Increase food 
fortification knowledge 
& skills of PTG & FV 
by 50% within 15 
months. (B)

Behavioral Objective 1: Increase the daily dietary intake of iron and vitamin A of at least 25% of females ages 15-39 clinically determined to be ID or IDA prior to 
interventions in order to achieve normal body iron stores** by the end of the program.

Risk Factor:  Diet poor in iron & vitamin A

P4     P5

Process

F4     F5

Formative

Evaluation

Outcome (Goal)Impact (Objectives)
Strategies

Sub-objectives
(B) Behavioral 

(E) Environmental

Contributing Factors
(P) predisposing
(N) enabling

(R) reinforcing

1.2.1     1.2.2      1.2.31.3  Increase PTG 
purchases of 
prepared IR-VA foods 
currently available 
within 12 months. (E)

more time needed 
to cook IR-VA foods 
compared to other 
foods 
(N)

Program Goal: 
Reduce the level of iron deficient anemia amongst non-pregnant females ages 15-39 from current moderate/severe levels to mild levels* as measured by clinical blood tests & 
self-reporting on perceived severity of symptoms on Pohnpei Island in the Federated States of Micronesia within 18 months.

*mild levels: <20% of population; moderate levels: 20-39.9% of population; severe levels:≥40%population
**15 mg and vitamin A to 65mg for females ages 15-18, & increase daily dietary intake of iron to 18mg and vitamin A to 75mg for females ages 19-39



P1  
P6  number & satisfaction level of 
farmer participants in market days
P7 sales of IR-VA foods

F2
F6  Partner with PIFC, COM-LG & 
Municipal leaders to contact 
farmers for stakeholder meeting, 
gain commitment of farmers & 
develop basic business & transport 
plans 
F7  obtain bids for construction, 
materials, secure market space

1.4.1  Organize local farmers in each 
municipality to provide a steady 
supply of IR-VA foods to city center 
market outlets
1.4.2 Host workshops for local 
farmers & PTG on benefits of & 
cooking techniques of under-
consumed IR-VA locally available 
foods
1.4.3  Build & sponsor farmer’s 
market stall in city center for local 
farmers from each of the 5 
municipalities to utilize for the sale 
IR-VA foods

1.4  Increase local 
farmer's market 
presence & PTG 
access to local IR-VA 
foods within 12 
months.  (E)

shift to cash 
economy, less local 
farming of IR-VA 
foods, lack of supply 
of local foods in 
stores and markets
(N, R)

Post-program 
clinical tests of 
PTG 
intervention 
participants & 
non-
participants

Post-program 
randomized 
qualitative 
survey of 
PTG’s
perceived IDA 
symptoms

Pre-& post-
intervention clinical 
blood tests 

Pre-& post-
intervention survey 
of:
• awareness of IDA
• knowledge of 
dietary methods 
(nutritional content 
of locally available 
foods) to prevent & 
treat IDA
• frequency of 
consuming IR & VA 
foods
• knowledge & skills 
of food fortification 
techniques
• frequency of use of 
iron pieces & pots 
for food fortification 
& consumption of 
fortified foods

P4     P5F4     F51.2.1     1.2.31.5  Increase PTG & 
FV awareness & 
purchases of imported 
IR-VA foods within 12 
months. (B)

affluence associated 
with eating imported 
foods 
(P)

males eat before 
females at home 
leaving less IR-VA 
foods 
(P, R)

Contributing Factors
(P) predisposing
(N) enabling

(R) reinforcing

1.1.1     1.1.2     1.2.1     1.2.3
P8
P11  amount of IR-VA foods shared 
& consumed at each community 
kitchen
P12  number of packs distributed, 
informal & formal surveys on use

P8  number of peer outreach staff 
trained, number of outreach events, 
number males attending outreach 
events & feedback from outreach 
staff & participants
P9  at least one song completed, 
frequency of air play, qualitative 
survey of listeners impression of 
song & message
P10  Outreach staff conduct 
informal surveys to gather feedback 
on message

Process

1.1.1     1.1.2     1.2.1     1.2.3
F8     F9
F12  Contact municipal offices & 
local women’s & girl’s groups, 
organize calendar & define food 
sharing responsibilities
F13  purchase health promotion 
pack materials, print logos & 
messages, assemble bags

F4     F5
F8  training of peer outreach staff 
F9  mapping exercises with focus 
groups of different ages & 
Municipalities, identification of 
locations, permission from 
gatekeepers to conduct outreach
F10  Contact singing artists & gain 
commitment or contract, write & 
pre-test lyrics with male focus 
group, launch song on radio & via 
outreach events
F11  construct billboards

Formative

Evaluation

Outcome (Goal)Impact (Objectives)
Strategies

Sub-objectives
(B) Behavioral 

(E) Environmental

1.6.1 Peer outreach & hosting of 
informational meetings at identified 
men’s places 
1.6.2  Partner with local signing 
artists, recording station & radio 
stations to produce & air a “sakau
song” about the benefits of WRA 
eating IR-VA foods
1.6.3  construct billboard for 
causeway & main roads in & out of 
city

1.6 Increase males 
awareness of the 
need for females to 
regularly consume IR-
VA  foods within 15 
months. (B)

1.1.1     1.1.2     1.2.1     1.2.3
1.7.1 Peer outreach & hosting of 
informational meetings at identified 
women’s/girls places 
1.7.2  Sponsor women’s community 
kitchens twice a month at each 
Municipal office 
1.7.3  Distribute “Iron + Vitamin A 
Everyday!” health promotion packs

1.7 Increase PTG IR-
VA food consumption  
at primarily women's 
&/or girls’ locations & 
events within 17 
months. (E)



P8     P10     P14
P18  survey health providers 
for effectiveness of 
messages & impact in 
behavior change

F8     F15
F19  partner with health providers to 
develop messages & format, pre-test 
with PTG 

1.6.1     1.7.1     2.1.1
2.3.1  Develop contraceptive 
counseling information & 
messages for family planning 
clients to increase awareness of 
ID & IDA resulting from 
menorrhagia

2.3  Increase health 
providers & 
PTG/PTGEM 
awareness of the 
health benefits of 
hormonal 
contraceptives over 
non-hormonal 
contraceptives within 
9 months (B)

Local health providers not 
motivated to provide other 
options for family planning 
due to lack of demand,  & 
current free provision of 
copper IUDS
(P, N, R)

Outcome (Goal)Impact (Objectives)Process

Evaluation

Strategies

Sub-objectives
(B) Behavioral 

(E) Environmental

Contributing Factors
(P) predisposing
(N) enabling

(R) reinforcing
Formative

Behavioral Objective 2: Increase knowledge of menorrhagia as a risk factor for ID/IDA by 50% amongst women of reproductive age, and by 75% 
amongst females using copper IUDs and gain the support of the majority of identified PTGEM and HP for the introduction of hormonal contraceptive 
choices by the end of the program.

Risk Factor:  Menorrhagia (heavy menstrual flow)

P16  number of health 
entities in favor of hormonal 
contraceptive choices 
determine probability policy 
determined or developed in 
favor of hormonal IUD 
access, 
P17  number of health 
providers & PTG/PTGEM 
supporting hormonal IUD 
availability

P13  analysis of data 
P14  numbers of females 
screened, monitored & 
counseled, feedback from 
health providers & PTGEM 
(number of health providers 
trained)
P15  number PTGEM 
participating in bi-monthly 
monitoring, changes in body 
iron status attributable to 
program interventions 
(change in diet or 
contraception)

F17  Contact local & international 
health providers and agencies to 
determine policies related to 
provision of hormonal-IUDs outside 
the US
F18   Contact health providers & 
PTG/PTGEM members to obtain 
written support (signatures) for 
expansion of contraceptive choices 

F14  identify females in PTGEM 
(from copper IUD use or other 
causes) by analyzing medical 
records, conduct field interviews to 
gather data on perceptions of 
menstrual blood flow
F15  assess current clinical 
messages, procedures, materials & 
counseling capacity, train if 
necessary
F16  gain commitment from health 
providers & PTGEM to take part in 
monitoring study, stratify groups by 
age. 

Post-program 
clinical tests of 
PTGEM 
intervention 
participants & 
non-participants

Post-program 
randomized 
qualitative survey 
of PTG’s
perceived IDA 
symptoms

Pre- & post-
intervention 
survey”
• number 
knowledgeable 
of menorrhagia 
as a risk factor 
for ID/IDA
•satisfaction of 
copper IUD use 
• number in favor 
of hormonal 
contraceptive 
choices that 
reduce MBL

2.1.1 Collect baseline data on 
PTG experiencing menorrhagia 
2.1.2  Partner with health 
providers to develop screening, 
monitoring & counseling 
guidelines & checklists, provide 
training if necessary
2.1.3  Monitor PTGEM iron status 
via menstruation diaries, food 
diaries & bi-monthly body iron 
store blood testing 

2.1  Improve the 
screening, monitoring 
& counseling  
procedures of health 
providers for ID & IDA 
in females 
experiencing 
menorrhagia from 
IUD use within 12 
months. (E)

Poor monitoring for ID & 
IDA amongst primary 
target group experiencing 
menorrhagia (PTGEM) 
while using copper IUDs
(N)

2.2.1  Liaise between local health 
providers & international health 
agencies to determine or develop 
policy for expanding 
contraceptive choices to include 
hormonal options that reduce 
monthly blood loss
2.2.2  Organize support & 
advocate for more hormonal 
contraceptive options for 
PTG/PTGEM

2.2  Determine 
feasibility of providing 
hormone-releasing 
IUDs at local health 
clinics within 6 
months. (E)



IEFE
PE

S1.4.1  Organize local farmers in each municipality to provide a steady supply of IR-VA foods to city 
center market outlets (SPC, PIFC, COM-LG)

IEPEPEFE1.7.3  Distribute “Iron + Vitamin A Everyday!” health promotion packs
(SPC, PIFC, COM-LG, PAC, HP)

PE
IE

PEPEFES1.4.3  Build & sponsor farmer’s market stall in city center for local farmers from each of the 5 
municipalities to utilize for the sale IR-VA foods  (SPC, PIFC, COM-LG, HBC)

PE
IE

FE
PE

S2.2.2  Organize policy support & advocate for PTG
SPC, FSM-HESA, HP, WGL

IEPEFES1.1.1  Host workshops for PTG & FV on IDA & simple food fortification techniques using iron pieces or 
cast iron pots     (SPC, PIFC, COM-LG, HP)

IEPEPEFES1.1.2  Distribute iron pieces to PTG & instruct on use, subsidize purchase of cast iron pots for FV 
(SPC, PIFC, COM-LG, HP)

IEPEPEFES1.1.3  Produce & distribute posters & brochures on IDA & food fortification steps
(SPC, PIFC, COM-LG, HP, PAC)

IEPEPEFES1.1.4  Produce & air video & radio spots on IDA, local IR-VA foods & food fortification techniques
(SPC, PIFC, COM-LG, MicSem, COM-FSM, 88.1, V6AF, CTV, PCC)

PE
IE

PEPEFES1.2.1  Logo/sticker campaign to label IR-VA & foods & fortified rice sold at stores, stands & restaurants. 
(SPC, PIFC, COM-LG, PAC, Nihco, FV)

IEPEPEFES1.2.2  Promote farmer’s market stall to PTG & FV via media
(SPC, PIFC, COM-LG, PAC, Nihco, 88.1, V6AF, COM-FSM, CTV, KP)

IEPEPEFES1.2.3  Promote consumption of IR-VA foods for IDA prevention & treatment to PTG & FV via media
(SPC, PIFC, COM-LG, PAC, Nihco, 88.1, V6AF, COM-FSM, CTV, PCC, KP)

IEPEFES1.4.2  Host workshops for local farmers & PTG on benefits of and cooking techniques of under-
consumed IR-VA locally available foods  (SPC, PIFC, COM-LG, HP)

PE
IE

PEFES2.3.1  Develop & distribute contraceptive counseling information on IDA resulting from menorrhagia.
SPC, HP, FSM-HESA

IEFE   
PE

S2.2.1  Liaise with health providers & international health agencies to determine or develop policy
SPC, FSM-HESA

PE
IE

PEFE
PE

S2.1.3  Monitor PTGEM iron status via menstruation diaries, food diaries & monthly  blood testing 
SPC, HP

IEPEFE
PE

S2.1.2  Develop screening, monitoring & counseling guidelines & checklists for ID/IDA in WRA, use
SPC, HP

IEFE
PE

S2.1.1 Collect baseline data on PTGEM
(SPC, HP, FSM-HESA)

PE
IE

PEFES1.7.2  Sponsor women’s community kitchens twice a month at each municipal office. 
(SPC, PIFC, COM-LG, HP, ML, WGL)

IEPEPEFES1.7.1 Peer outreach & hosting of informational meetings at identified women’s/girls places.
(SPC, PIFC, COM-LG, HP, WGL)

IEPEFES1.6.3  Construct billboard for causeway & main roads in & out of city.
(SPC, PIFC, COM-LG, PAC, HBC)

IEPEPEFES1.6.2  Produce & air a “sakau song” about the benefits of WRA eating IR-VA foods.
(SPC, PIFC, COM-LG, HP, singing artists, SIS, 88.1, V6AF, COM-FSM)

IEPEPEFES1.6.1 Peer outreach & hosting of informational meetings at identified men’s places.
(SPC, PIFC, COM-LG, HP, ML, TL)

Implementation TimelinePROGRAM PLAN: What, Who & When
Strategies & Implementing Partners Mos

16-18
Mos

10 - 15
Mos
4 - 9

Mos
1 - 3

Program Activities  Strategies (S), Formative Evaluation (FE), Process Evaluation (PE), Impact Evaluation (IE) 
Implementing Actors Secretariat of the Pacific Community (SPC), Pohnpei island Food Community (PIFC), College of Micronesia- Land Grant (COM-
LG), Pohnpei Arts and Crafts (PAC), Micronesian Seminar (MicSem), College of Micronesia-FSM Media (COM-FSM), AM Radio (V6AF), Health 
Providers: Genesis Clinic, Pohnpei State Hospital, Isaac's Clinic (HP), FM Radio (88.1), Cable TV (CTV), Food Vendors (FV), Nihco Printing (Nihco), 
Sudden Impact Studios (SIS), National Department of Health, Education & Social (Women’s) Affairs (FSM-HESA), Municipal Leadership (ML), 
Women’s/Girls leadership (WGL), Traditional leadership (TL), Hardware & Building Contractors (HBC), Pohnpei Center Cinemas (PCC), Kaselehlie
Press (KP)



 

 
(Top L) Women handline fishing for reef fish, (R) Coconut crab, (Bottom L) Woman farming taro and banana, (R) teenage girls 

 

Costs of IDA 

The consequences of ID and IDA are many and serious, affecting not only individuals' health but also the 

development of the country (Berger and Dillon, 2002).  The chronic symptoms of IDA directly cause reduced 

aerobic capacity, endurance, energy efficiency and work productivity (Hass and Brownlie, 2001).  According 

to the World Health Organization (WHO), Western Pacific females ages 15-29 carry the heaviest burden of 

IDA translated into disability adjusted life years (2006) (see Appendix, Figure 9).  Developing countries 

calculations suggest that the median total productivity losses (physical and cognitive) due to IDA are $16.78 

per capita (Horton and Ross, 2003).  With a population of 10,800 females between the ages of 15-39, 40% 

(4,320) of which are at least moderately IDA, Pohnpei Island is robbed of $72,489US annually due to the 

burden of  IDA in this population and even more so when ID cases are included.  Program activities aim to 

reduce the economic burdens associated with IDA by improving the health of women so they are better able 

to work and by creating economic opportunities for increased production and sales of IR-VA foods.  Iron 

normal women also have healthier pregnancies and fewer complications with other non-communicable 

diseases, thereby reducing the overall morbidity of the population and pressures on the fragile healthcare 

system. 

 

 

 

 

 



 

 

Program Budget 

Months 1- 12 Months 13-18 
Personnel 
Salaries 
1 Full-time Program Manager  ($40,000) ($20,000) 
2 Part-Time Project Managers $25,000 x 2 = $50,000 $12,500 x 2 = $25,000 
4 Casual Outreach Staff $10,000 x 4 = $40,000 $5,000 x 4 = $20,000 
Overhead (on-costs) 
office supplies and upkeep $300 $150 
utilities (electricity, internet) ($3,000) ($1,500) 
Capacity Building 
Professional Training 
Outreach Staff $500 $300 
Health Providers $200  
Workshops and Outreach  
education materials $500  
advertising (radio, television, newspa $200  
transportation (fuel, $4.50/gal) $1,800 $900 
refreshments $ 3,000 $250 
Media and Social Marketing  
printing: posters, brochures, flip boo
instructions (laminated) 

$3,000  

purchase and printing: shopping bags $1,500  
design labor $250  
video production ($1,500)  
radio production ($500)  
song production ($350)  
CD production ($200)  
billboards (design, construction) ($300)  
Materials and Infrastructure 
Farmer’s Market Stand 
building materials $3,500  
utilities (electricity, water)  $1,250  
construction labor ($1,500)  
Fortification 
iron pieces (nails) ($250)  
iron/steel pots (plus shipping) $500 $250 after sales  
engraving ($350)  
Other 
laboratory blood tests ($1,000)  
incentives to study participants  ($1,500)  
Program Evaluation 
Formative and Process Evaluation $3,000  
Impact and Outcome Evaluation  $5,000 
TOTAL 
 $159,700 $73,100 
 -($53,450) in kind -($21,500) in kind 
 $106,250 $51,600 
TOTAL AMOUNT REQUESTED                                                           $157,850  

 
 

 
 
 



Location 

With a population of 32,395 (2000) divided amongst the city center of Kolonia and 5 municipalities, Pohnpei 

is one of four states in the Federated States of Micronesia.  Located in the Western Pacific, Pohnpei State 

includes one main island (120 square miles) and eight surrounding atolls.  Program activities will take place on 

Pohnpei Island only.  Mountainous peaks and lush vegetation in a tropical climate characterize its 

environment.  Pohnpeian is the main language while English is the official language (FSM Statistics, 2002).  

 

Implementing Agency 

The Secretariat of the Pacific Community (SPC) is a regional organization that provides technical and policy 

assistance, and training and research services to its 26 Pacific Island members.  Established 60 years ago, SPC 

recently opened a small regional office in Pohnpei to partner with local government and non-governmental 

organizations (NGOs) on programs that ‘maximize the development potential of Pacific Island people’s 

health and enhance the empowerment of women and young people' with special attention given to 

preventing non-communicable diseases and enhancing public health systems.  This program, under SPC’s 

Public Health and Human Development Division, provides an opportunity for SPC to make an influential 

debut in Pohnpei whilst supporting the current efforts of its several implementing partners.   

 

Implementation Key Partners:  Reliance on curative health services and off-island referrals is costly; 

therefore, preventative programs must be culturally appropriate and utilize existing assets to empower target 

groups to sustain healthy behaviors.  SPC aims to maximize expertise by partnering with several well-

established organizations and other community assests. 

 The Pohnpei Island Food Community (PIFC) was founded in response to the trend towards 

increased consumption of less nutritious, often imported, foods in the FSM and the subsequent poor health 

effects found in the population.  The PIFC’s activities promote awareness of nutrition and consumption of 

native foods.  PIFC primarily targets women via existing social channels and partners with key opinion 

shapers and local agencies.  It has had great success with its grassroots Vitamin A promotion efforts and 

regularly produces print and electronic media messages the community recognize and trust.  The PIFC is an 

ideal partner to gain access to promote local iron sources along with vitamin A sources. 

 The College of Micronesia-Land Grant (COM-LG) is a US-government funded program aimed at 

improving the productivity and sustainability of agriculture in US States and Territories.  COM-LG’s 

Extension agents build the capacity of local farmers (males and females) to use new farming techniques and 

crops, and cooking and food processing workshops.  They have recently begun to develop business plans 

with local farmer and fishing cooperatives to increase the supply of local foods in the city center.  Our 

program can tap into this effort and assist in providing market space and community organization at the 

municipality level.  COM-LG also operates a laboratory where iron content of fortified and unfortified foods 

can be tested. 



 The Micronesian Seminar (MicSem), is a Catholic Church funded NGO that is the foremost media 

producer in the FSM.  Over the past 30 years, MicSem has produced hundreds of articles, books, and videos 

on a variety of social issues distributed and broadcast on the only local TV station in Pohnpei.  With a state-

of the art production studio and the use of all Micronesian actors, MicSem’s productions are high-quality, 

popular edutainment.   

 Several media outlets are currently being used to disseminate health and nutrition information in 

Pohnpei.  Both FM (88.1) and AM (V6AF) radio stations air dramas, interviews and forums on the weekly 

“Island Health” program.  Health Science and Media students at the College of Micronesia-FSM also produce 

radio and video programs targeting students.  There is a single local television station which accepts locally 

made videos and The Pohnpei Center Cinemas will air ads and video clips before feature films.   The 

Kaselehlie Press is a widely read bi-weekly newspaper with a health column the program will contribute to.  Sudden 

Impact Studios produces and distributes music CDs for local artists, often hosting launching events.  Lastly, 

Pohnpei Arts and Crafts and Nihco Printing will assist in the design and produce all social marketing 

products.  

 To improve the likelihood of program effectiveness and sustainability, several layers of leadership will 

be implementing partners.  Most pivotal are community based leadership found in women’s and girl’s groups 

which are church-, school- and municipality-based.  Municipal leaders are key gatekeepers to gaining access to 

Municipal buildings.  The traditional leaders (Nan Mwarkis) and their wives remain the most powerful opinion 

shapers in each municipality/kingdom, even having sway over which issues the National Department of 

Health, Education and Social Affairs (FSM-HESA) will focus efforts and resources on.  Leaders from all of 

these areas have been very supportive of VAD reduction activities the PIFC and COM-LG has implemented 

and have pledged their cooperation in the reduction of IDA as well. 
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Figure 2: Consumption Frequency of Selected Food Groups in any 
given week by Female Adults (n=239) (Source: Corsi, 2004)
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Figure 3:  Recommended Dietray Allowance: Iron & Vitamin A 
(mg/d) females by age and lactating (Source: CDC, 1998)
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Images 1 & 2
Pohnpei Island Food Community and 
College of Micronesia-Land Grant 
health promotion posters for local food 
consumption for vitamin A deficiency 



Table 1: Reported consumption of selected foods in the week 
prior to survey (any given week) by females ages 15-64 on 
Pohnpei (n=293)  (Source: Corsi, 2004)

57.7%drinks with sugar (2) 

24.9%drinking coconut 

29%imported meat 

16.7%local meat 

41.0%imported seafood and fish 

78.8%local fish and seafood 

50.2%local vegetables 

48.5%local fruit 

54.9%flour products 

74.7%local foods as a group (1)

95.9%rice 

Frequently Consumed Foods (3-7 days/week)

1  banana 45.7%, breadfruit 44.7%, taro, yam, tapioca
2  including soda, coffee and tea

Table 2:  Reported consumption of selected foods at least 
one day per week by female ages 15-64 in Pohnpei (n=239)     
(Source: Corsi, 2004)

14.3%coconut (juice, milk, cream)Other

11.9%milk

14.3%tea

36.5%coffeeDrinks with Sugar

0.3%beef

8.2%hotdogs

19.1%canned spam

24.6%canned corn beef

39.6%chickenImported Meats

2.7%deer

4.8%dog

19.1%chicken

41.3%porkLocal Meats

50.5%canned tuna

67.9%canned mackerelImported Fish

50.2%tuna

75.4%reef fishLocal Fish

0.3%taro leaves

9.2%spinach

22.2%Chinese cabbageLocally Grown Vegetables

42.0%Ramen (instant noodles)

46.8%doughnut

48.8%breadStarches



Figure 6:  Percentage of Daily Needs for Adult Women 
Filled by Available Local Greens  (Source: UNFAO, 1995)
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Figure 5:  Percentage of Daily Needs of Adult Women 
Filled by Available Snacks & Bevereages  (Source: UNFAO, 1995)
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soft drink 1.5c

drinking coconut 1.5c

cheese-flavored snack 5oz.

ship biscuit 4

eating banana 2 med.

coconut meat 1c

hardboiled egg 1

papaya 1c

mango 1c

tangerine 1c

lime (juice) 1c
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Figure 4: Percentage of Daily Needs for Adult Women 
Filled by Available Starch Foods  (Source: UNFAO, 1995)
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Figure 7:  Percentage of Daily Needs of Adult Women 
Filled by Available Meats   (Source: UNFAO, 1995)
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Figure 9:  IDA DALYs in Western Pacific Region, 
females by age 2005 Source: WHO, 2006
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Notes 
 
1   When individual hemoglobin levels are below two standard deviations (-2SD) of the distribution mean for 
hemoglobin in an otherwise normal population of the same gender and age who are living at the same 
altitude, iron deficiency anemia is considered to be present (WHO, 2001).  Several tests must be done to 
determine IDA.  Iron levels below 65 μg/dL; transferring above 400mg/dL; Ferritin below 20 μg/L (Heart 
Healthy Women .org)  Non-pregnant adult women at sea level Hemeglobin ,120g/L, adult pregnant women 
110g/L (WHO, 2001). Hemoglobin and hematocrit levels usually aren’t decreased until the later stages of iron 
deficiency, i.e., anemia. (CDC, 1998) 
 
 
2   A Copper IUD is 95-98% effective and can be used for up to 10 years while a Hormonal IUD is 
99.9% effective and good for 5-7 years (UNFPA, 2004).  IUDs do not affect lactation and they may be 
inserted directly after birth (Sivin, 1997) 
 
3  The FSM is a freely associated state (former territory)of the U.S.A..  A Compact Agreement provides on 
average  $100US million per year (about two-thirds of total revenue) (UNFPA/SPC, 2004).   
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