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A. Oveiniew 

PROFILES 2.0 Isa computer program written in TrboPascual for a WINDOWS operating system. Itgraphically portrays many imponant consequences of nutritional problems and Improvements. Its Intendedpurpose is to stimulate policy makers to give higher priority to nutritional problems and investments that willresolve those problems. 

PROFILES 2.0 builds on an earlier version of the program, PROFILES 1, that operates in DOS. Theoperation of and models underlying PROFILES 1 are described in two separate documents (Abel, 1992;Burkhalter, 1993a) The development of PROFILES has been supported by the Office of Nutrition, U.S. Agencyfor International Development through its Nutrition Communication Project by the Academy for EducationalDevelopment and The Futures Group. The initial application of PROFILES was implemented in Bangladesh Inbehalf of and supported by UNICEF. Although the structure and models in PROFILES 2.0 are general and canbe applied in any country or area, this document presents many of the default values used in Bangladesh inorder to illustrate wii, a real application. 

PROFILES 2.0 contains four types of information, as shown in Figure 1. (1)First is information aboutnutritional programs Isometimes called "interventions') and combinations of programs (called "packages*). Itis called "program' information. (2) Second is "demographic" information, some of which is computed by apopulation growth model contained in PROFILES 2.0 that estimates the population of a country or region byage and gender for 30 years into the future. (3)Third is information about various nutritional conditions, mostfrequently defined in terms of the prevalence of various nutritional indicators in different age and populationgroups, and referred to as "prevalence' information. (4) Last is information about different consequences ofthe nutritional conditions, and isreferred to as "consequence" information. These four types of informationare organized into two types of functions - prevalence functions that use program and demographicinformation to compute prevalence information, and consequence functions that use prevalence and
demographic information to compute consequence information.
 

The concept of as is central to PROFILES 2.0. A scenario is a particular set of program,demographic, prevalence and consequence data. It is also possible to have a scenario that ignores programdata and includes only demographic, prevalence and consequence data, but this requires that the user specifythe prevalence data rather than having PROFILES 2.0 compute it using the prevalence functions. PROFILES2.0 can display information about a particular scenario, or it can compare the differences between two (or
more) scenarios.
 

PROFILES 2.0 builds directly on the models used by PROFILES 1. PROFILES 1 includes thedemographic, prevalence and consequence components, but not the program component of PROFILES 2.0.Both PROFILES 1 and 2.0 include the same six nutritional conditions, namely, 0I) PEM in children under 5years, (2) maternal malnutrition and low birth weight. (3)breastfeeding practices, (4) vitamin A status, (5)iodine status, and (6)iron status. Each condition is defined by one or more indicators, and most of theindicators have two or more severity levels. 

InPROFILES 1, each indicator of a nutritional condition land its associated prevalences) is related toone or several consequences, such as listed in Figure 1. These relationships are called consenuence functions.In PROFILES 1 aseparate consequence function isdefined for each pair of indicators and consequences wherescientific evidence exists indicating a reasonable chance of a causal relationship between the two.words, the consequence functions in PROFILES 1 contain one 
In other 

independent variable (an indicator of a 
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nutnritonal condition) and one dependent variable (a consequence). In PROFILES 2.0, there is only oneconsequence function for each type of consequence; all of the different prevalence indicators are combinedinto that one consequence function. In other words, the consequence functions in PROFILES 2.0 containseveral independent variables and one dependent variables. This avoids double counting and allows PROFILES2.0 to show the effects of several programs and several different types of nuttional deficienciesconsequence. PROFILES 2.0 has added on a singlesome consequence: not available r. PROFILES 1,such as schoolperformance. See Annex A for more information. 

PROFILES Nand 2.0 both include the population growth model.p~novaprices This allows PROFILES to translateinto actual numbers of people. By knowing the size of the population in future years, PROFILEScan estimate the future effect of policy changes in terms of the number of people Lsat will continue to suffersome consequence. For example, compare the future difference in number of child deaths under assumptionsof high versus low grevalence of underweight children. However, PROFILES 2.0 differs from PROFILES I inthat program effects on mortality and fertlity are fed back into the population growth model and future birthsand deaths modified accordingly. Thes is not the case in PROFILES 1 where effects on mortality and fertilityare displayed but not fed back into the population growth model. 

PROFILES 2.0 includes an option (not available in PROFILES more nutrition programs. 
1) that allows the user to define one orThe definition requires specifying program costs over time, program coverage over 
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ftom, the preidicted affectiveness of the programs In Improving nutritional condtions in the Population that Iscovered, and some Information on how multiple programs Interact. The Information describing the programs isin prad n revalence f ons that connect the costs, coverage and effectiveness of the programs tothe prevalence variables. 

The models In PROFILES 2.0 are substantially more complex than the models in PROFILES 1, andtherefore the organization of this document is more complex than the corresponding(Burkhalter, 1993s). document for PROFILESSection B provides a description of the variables and notation used in this document. Itincludes detailed descriptions of the prevalence variables and subscript notation, and summary descriptions ofthe notation used for other types of variables. It then moves to descriptions of the population growth model(in section C, 
 the programs and prevalence functions In which programs and program combinations are
defined (in section D), and finally to the consequence functions (in section E. The assumptions and scientificevidence underlying the models are presented along with algebraic formulas that define the functions precisely. 

PROFILES 2.0 runs on most WINDOWS based micro-computers. Operating instructions are availablein another document (Abel and Schoudt, 1993). More detailed descriptions of the models and somealternatives proposed during the design process are available in a series of working notes (Burkhalter, 1993b). 

S. Vetalaeg, Notation and Dat Entry 

B.1. Trees of variables. 

The variables used in PROFILES 2.0 can be grouped into seven types: demographic, program,prevalence, consequence, relational, temporary and subscripts. The demographic variables are used in thepopulation growth model; the program 
variables are used to describe the nutrition programs; the prevalence
variables to describe the prevalence of the different indicators of nutritional conditions; the consequence
variables describe the various consequences; the relational variables include a 
host of other variables andparameters found primarily in the consequence functions; the temporary variables are few in number and areused in some of the derivations to simplify the explanation; and subscript variables (which sometimes take theform of superscripts as well as subscripts) specify certain subcategories of key variables such as severity of anutritional condition, age group, or year. Some variables fit in more than one category. For example, fertilityis both a demographic variable and a consequence variable. 

Standard notation is used throughout 
described below. 

the document to refer to these different types of indicators, asSee the complete list of alphabetized variables at the back of this document. 

B.2. Subscript. The following subscript notation is used. 

A - age. ('A* is often used to refer to a particular population group such as pregnant 
women.) 

A0 Or primary population group of a particular program.

b , disease type lb "d" for diarrhea, b n r* for respiratory infection, b  n" formalnutrition). This particular variable is used as a leading superscript. (Lower case"b" is also used for the coefficients in the formula that estimates cretin prevalence.) 
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C - type f cost C 1' for smrtup, C-D2 for annual maintnance pr beneficiary,
C-*3" for expansion per new beneficiary).F , funding source (F- 1-for gov'tjdonor total, F- 2 for govt/donor additornal,r-3' °for foreign currency, F.-4 for commercia, F-60 for family cash salf-pay,
F-'6"for family in-kind. 

J " particular program.
I - particular program; used with "k"Inprogram packages.
k - particular program; used with 'J' in program packages.
L , location of residence (L-*re for rural, L,-u" for urban).G - Indicator of nuitJivl condition or deficiency (not always used as a subscript).0I  primary nutrition indicator for a particular program. 
S - sex (male or female).
T - time (calendar year).
V  severity category (related to indicators of nutritional conditions; V.,0I" for thehealthy or sufficient condition and V-'2",'3,... for deficient conditions). 

Subscripts are always attached to another variable, most frequently the prevalence variables. Unlike the othersubscript variables, 'b' isa leading superscript and isattached to prevalence variables in the morbidityconsequence function. 'C', "J"and 'Q'are used as subscripts only in connection with certain programvariables, and "j"and "k'are used to denote the programs in a package. The remaining subscript variables arefrequently used as a group following the prevalence variables (*VALT ) and are always written in the sameorder: 'V' first, *A' second, "LO third, and "T'fourth. Not all subscripts are used with all variables. 
The "T"subscript has slightly different meanings depending on which variable it modifies. In theprogram itself, the year always refers to a particular calendar year (such as 1995). In this document, "T"canrefer to a iparticular calendar year but frequently refers to the number of years since the base year (where thebase year is '0"). For some variables, *T"represents their integration across a particular year. Examples
include program setup costs, births, deaths and prevalence variables that are really incidences such as low
birth weights or newborns initiating breastfeeding. For other variables, reflects an average value during
Tthe year which issometimes approximated by a mid-year value. Examples include all true prevalence variablesand rates such as mortality and morbidity. 

The subscripts V and A take on different values in different contexts. For example, in reference tounderweigt children, V-2 means mildly underweight children (70-80% of the reference weight-for.agemedian), whereas in reference to s V-2 means mildly stunted children (1-1.99 Z-scores below thereference height-for-age median). Age categories are defined differently in different situations, so that in oneplace A- 1 may refer to children aged -5 months, and in another place A1 may refer to children aged 0-2months. The definitions of the values of these subscripts is made clear in each case as it arises. 

There are two special values that apply to subscripts.by T -0. Second iswhen all of the subcategories are intended. 
First is the base year, which is always denoted

This is denoted in one of two ways. Eitherthe value all' isused, such as in V- all or A - all, or the subscript is left off entirely. Thus, when a subscriptis missing, it means the entire set of possibilities is included. 
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8.3. Prlence variables. 

Prevalence variables denote the prevalence of various nutritional conditions at a point in time.condition Is defied by an EachIndicator and a severity level of the indicator. (MI indicators are divided into two ormoresvrty levels.) Most prevalence variables start with the letter "P"followed by one or more capitalletters denoting a nutritional condition and indicator. Four following subscripts are attached to the prevalencevariables, denoting severity level, age or population group, location of residence, and time.the letters V, A, L and T are (As noted above,used in that order to refer to these subscripts.) The lower case letter ,b" issometimes used as a leading superscript to denote a particular disease in the morbidity consequence function.A few *prevalence* variables are not really prevalences, but rather are frequencies or incidences, as describedin the specific definitions below. 

B.3.1. Prevalence of I: 

Protein-energy malnutrition (PEM) in children is commonly measured with indicators of physical
growth. Numerous such indicators of PEM and its severity are Incommon use. 
 PROFILES 2.0 uses twoindicators of PEM: weight-for-age (*underweight") and height-for-age ('stunting'). Both indicators use fourseverity categories (normal, mild, moderate and severe), although the category boundaries are different forunderweight than for stunting. In addition to these two anthropometric measurements, PROFILES 2.0 includesa variable that denotes the proportion of children receiving PEM programs who also receive tutoring andstimulation programs. This variable is used to estimate intellectual development, and is treated in the model asif it were a prevalence variable, even though it is not. 

Weiaht-for-aoe (underweiht) indicators. Weight-for-age is used as an indicator of PEM in childrenunder five years of age by PROFILES 2.0. The following notation is used to denote the prevalence of normal,mild, moderate, and severe underweight. 

PUVAA.7 - Prevalence of children in age group A" and location "L"who are in underweight severity 
category "V"at time *T. 

Where: V  1 for normal wtiage children (80% + of reference median),(70-80% of reference median), V - 3 
V - 2 for mild PEM wt/age childfor moderate PEM wt/age child (60-70% of reference median), V - 4for severe PEM wtiage child (below 60% of reference median). 

Height-for-ape (stuntina) indicators. Height-for-age is used as an indicator of PEM in children at theirsecond birthday, and during their primary school years (age 6-10) in PROFILES 2.0. 
 In practice height-for.age
at the second birthday is usually estimated by taking the average during the third year of life. The notationused to denote the prevalence of normal, mild, moderate, and severe stunting parallels that used forunderweight prevalence, as defined below. 

PSVA.L.T - Prevalence of children at age A in location "L'who are in stunting severity category
"V"at time "T*. 

Mjl: V - 1 for normal htage children (not less than 1 Z-score below reference median), V - 2 for mildPEM hWage child (1-1.99 Z-scores from reference median), V = 3 for moderate PEM ht/age child (2-2.99 Zscores from reference median), V  4 for severe PEM htage child (3 or more Z-scores from reference 
median). 



Intellectual stimulation Indicator This variable tails the Proportion of children who are receiving anintevlctual stimulation program, such as special tutoring. It Isused incombination with programs aimed atreducing PI.1 In order to estimate Intullectul development and school performance. This variable Is called
PIA.T as defined below. 

I & - Proportion of participants in a PEM program that are in age group A who are also In anIntellectual stimulation or tutoing program in time 8T.0 

B.3.2. 	Freouencv of low birth weiht. -

Birth weight is an Indicator of maternal health and nutritional status during pregnancy, as well as anImportant consideration in its own right. A low birth weight is defined as a live bith of less than 2500 grams.Low birth weight is one of the few indicators in PROFILES 2.0 that is an incidence rather than a prevalence.The notation used to denote the frequency of normal and low birth weights is defined below. 

PWvAT - Frequency of live births in location "L= falling into severity category OVa at time "T.
 
Where V - I for birth weights of 2500 or mom 
grams (normal). V . 2 for birth weights below 2500
 
grams (low).
 

B.3.3. 	Breastfeedino Prevlence.
 

Infant feeding, including breastfeeding, is a complex phenomena with many dimensions. 
 PROFILES2.0 follows WHO guidelines in establishing categories of feeding behavior by age. PROFILES 2.0 uses threeindicators of infant feeding - the WHO definitions of bresatfeeding behaviors by age (full, partial, none),
whether or not breastfeeding was initiated, and the average duration of breastfeeding.
 

Feedino behavior by aeoroun. PROFILES 2.0 uses three modes of feeding behavior (full, partial andno breastfeeding), four age groups (0-5, 6-11, 12-23, and 24-35 months), plus urban and rural. 
 The
prevalence of each feeding mode by age group and residence (urban or rural) is denoted by the variable 
PFVA.L. 

PFvA,,T - Prevalence' of feeding mode "V"in age group "A6residing in region "L"at time "T. 
M 	 : V - Feeding mode (1 - full breastfeeding, 2 , partial breastfeeding, 3 - no breastfeeding). A -Age 	group (I - 0-6 mths, 2 - 6-11 mths, 3 - 12-23 mths, 4 - 24-35 mths). L - Residence (u - urban, r

• rural). 

Unlike other nutrition indicators where the sufficient and deficient categories are clear and unchangingwith age, the recommended mode of faeding changes with age; full breastleeding is the recommended (i.e.,sufficient 1 mode during 0-5 months of age, whereas partial breastfeeding is recommended thereafter.Typically, rates of mortality and morbidity are lowest in fully breastfed infants during 0-5 months, but lowestin partially breastfed children in older age groups. (For this reason, th relative mortality and morbidityvariables for breastfeeding used by PROFILES 2.0, which have mortality and morbidity of fully breastfedchildren as the denominator, are often less than one for partially breastfed children over 6 months.) 
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hitinton of bresatfeedina Initiation of breastfeeding is an incdence, denoted by the variable P9l,. 
PIvA - Proporion of newborns residing in location IL that Initia (when V-i ) or do not initiate

(when V-2) brestfeing In time IT." 
Averane duration of brfastfeedino. The average duration of any breeaffeeding in months isdenotedby the variable PIkT. 

PkT - Average duration Inmonths of any breafeeding among children residing in location "L attime 6T.0 

B.3.4. Prevalence ofvitamin Adeficiency. 

PROFILES 2.0 defines five levels of vitamin A status, listed here Inorder of increasing "severity': (1)no vitamin A deficiency; serum retinol 20 micrograms per deciliter or more and no evidence of nghtlindnessor spots,.itot's(2) serum retinal below 20 micrograms per decilter, (3) serum retinol below 10 microgramsper deciliter, (4) nightblind, and (5)presence of Bitot's spots.exclusive, nor necessarily cumulative. 
The four deficiency levels are not mutuallyThe prevalence of the five vitamin A severity categories is denoted bythe variable PAvA.LT, as shown below. 

PAy AT - Prevalence of vitamin A severity level "V"in age group "A"residing in location "L at time'T.* Definitions of V are given in Table B-1. 
In most countries, systematic data is not available to estimate default values for all five PA variables.Inlieu of better information, the model assumes that the ratios among the PA four vitamin A deficientvariables equals the ratios among the minimum prevalences at which vitamin A deficiency is considered apublic health problem (West and Sommer, 1984)'. 

TABLE 2-I: Sevewiy Levk end Defauk Velee for Viemin A Defiimy 

Seveity 
Level 

(VI 

PMveh"e 
VMbl 

te6s mtbaj_ 

WHO 
Cie" 

Deflnlton Prey. for 
Pubes Heed 

Problm 

1 PA, - No evidnce of deficiency 
2 

3 
PA2 

PA3 
-

-
Serum Retinol < 20 ug/dl 

Serum Retinal < 10 microgr/dl 
10% 

6% 
4 PA, XN Nightblind 1% 
6 PA, XI1 Bnot'e spote 0.5% 
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B.3.5. Prvlence of iodine deficiency, 

PROFILES 2.0 uses two Indicators to reflect the prevalence of Iodine deficiency n the Population g and crtinism, and one indicator of iodine deficiency in vetockL 

t D Goiter pr*valence Is denoted by the vaable PGvA.V, and refers to the provalence ofany goiter, visible or palpable. Although the variable applies to the total popuiation (no A subscript), themodels in PROFILES 2.0 are only concerned with iodine deficiency in pregnant women and newborns, which Isassumed to be equal to iodine deficiency in the total population. 

PCIVOW - Prevalence of no goiter (when V-1) or goiter twhen V- 2) in the population residing in
location 8L" at time *T." 

Crtnoaaw The prevalence of cretins Inthe population is denoted by the variable PC~y.prevalence of cretins is mor Thedifficult to measure thn goiter prevalence, and Is generally not available fordeveloping countries. PROFILES 2.0 estimates cretin prevalence from goiter prevalences in previous years.The prevalence of non-cretins is not used and therefore V is omitted. 

PCLT - Prevalence of cretins residing in location 8L" at time "T." 

Prevalence ofiodinedeficieryv in liestock The prevalence of iodine defcincy in livestock is
denoted by the variable ILj. 

PILv., - Prevalence of iodine sufficient (V- 1) and iodine deficient (V-2) livestock at time 'T.0 

TABUE£. Deftidon of PopuAtion Goupse for Irn Dallokiw Prevalsto Variablee 

popul tion 
Gow 

(A) 
Variable Deeariplon 

Minum 
Azoeptab4A 

g 
I PIRv,1A.T Prevalence of iron deficioncy in 

childen under 5 years 
I I 

2 PIRVJ.T Prevalence of iron deficiency in school 12 
chldren 

3 PIRAMT Prevalence of ion deficiency in non- 12 
pregnant women aged 1540 year* 

4 PIR.,.T Prevalence of i'on deficiency in I I 
pregnant women 

5 PI.RVT Prevalence of iron deficiency in men 13 
emod 15-49 years 

Sowur. Minimum acceptable Hob levels for FIR, through .R obtained, respectively,from tables 8.3, 8.4. 8.8, 8.8 end 8.6 in Ahmed and Hasan, 1982. 
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8.3.6. Prevalence of iron deficiency. 

Blood hemoglobin concentration (Hob) is one indicator of Iron status. InPROFILES 2.0, the severitylevel of Iron deficiency Isbased on the amount of hemoglobin in the blood.Hgb varies by age The mirimum acceptable value foran gender, as specified in Table B-2. The prevalence of Iron isdenoted by the variable
PIRv.IT . 

IMlAAL.T : Prevalence of iron sufficiency (V-1) or iron deficiey (V-2) as measured byHgb in populatior- group A residing in location 01 at time 0T." 

8.4. Meational variablesto 

Nearly all relational variables start with the letter K and are followed by a number from 1 to 116.(In addition, there are five relational variables K201 -K205) used in models In this paper and anticipated forinclusion in PROFILES 2.1 but not included In PROFILES 2.0.) The relational variables are arranged in eightgroups: one group for each of the six conditions plus "crossover and interactionsw and "global.'grois follow the arrangement in the PROFILES 2.0 computer program. 
These eight

The variables in the six "condition"groups are used uniquely in relation to those conditions. The "crossover and others' group includes variableswhich characterize interactions between the prevalenceas of conditions or biological effectiveness of differentinterventions. The 'global* group includes miscellaneous relational variables, many of which can change overtime. Although the default values for the global relational variables are usually constant, PROFILES 2.0 allowsthe user to establish different values over time for many of the global relational variables. 

See the list of variables at the back of this report for a definition of all relational variables, and defaultvalues used in Bangladesh. 

B.4.1. Relative ratevariables. 

Relative rate variables are a special type of relational variable used to estimate mortality andmorbidity. They are defined with respect to a particular severity level and indicatorfor mortality (relative The relative rate variable
rirk of death*) expresses the ratio between the mortality rate in a deficient severity
level to the mortality rate in the healthy severity level for some particular indicator. For example, the relativerisk of reonatal death associated with low birth weight is the neonatal mortality rate of low birth weightnewborns divided by the neonatal mortality rate of normal birth weight newborns. Similarly, the relative ratevariable for morbidity (*relative morbidity") expresses the ratio between the morbidity rate in a deficientseverity level to the murbidity rate in the healthy severity level for a particular indicator. 
PROFILES 2.0 assumes that relative rate variables are constant over time and, in most instances,across countries. Relative rate variables are used to estimate mortality and morbidity rates by severity level ina country. In addition to relative rate variaoles, the estimation procedure also uses data from the base year,including the prevalences by severity level, the overall mortality or morbidity, and the population. Basically, itis a process of allocating the overall base year mortzlity or morbidity to the various severity levels, weightedaccording to their prevalence and relative rates.3 
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The notation for these types of variables is not standardized. They are defined in the respectivesectlon a summarized In the ist of variables at the back of this report. 

B.6. Generaliino values across countries and time. 

The values of some variables vary by country and year; othei variables vary by country but are
assurned to be constant through time; while-others au 
 assumed to be constant for all countries and years.Variables that vary through time are subscripted with *T.* Variables that are assumed to be constant, eitheracross countries or through t1me, are assigned a default value by PROFILES that the user can modify. Theassigned default value Is usually based on research results reported in the lkerature. In many cases, the"constant' variables and their assigned default values reflect a biokfoical phenomena that Is thought to berelatively invariant across geography, cultures and time. 

All of the prevalence variables are assumed to vary across countries and through time. Similarly,most of the demographic variables are assumed to vary across countries and time. (The male-to-female bIthratio is an exception. It is assumed to be constant over time for a given country, and although it Is allowed tovary from one country to another, the global average of 1.05 is an adequate default figure for many countries.) 

Many of the relational variables are based on research which suggests that they are approximatelytrue for all countries and in all years, or at least in a wide range of conditions. The relative rate variablos (seesection 8.4.1) are such variables. They are combined with base year data from a country to obtain severityspecific mortality or morbidity) rates for the country. The severity-specific rates are assumed to vary by
country but not by year, and thus, once estimated for a country, 
can be used to calculate overall mortality (ormorbidity) in subsequent years. Note that overall mortality (or morbidity) does vary by year, based on the
fluctuations in the prevalences of the severity levels.
 

0.7. Data Inut. 

During the application of PROFILES 2.0, it is convenient to think of data input as occurring at twodistinct times  (1) country setup and (2) program description. (in fact, the program Is organized somewhatdifferently, as explained iri the Operations Manual (Abel and Schoudt, 1993).) 
 However, this simplified view
allows us to group the information about the variables and their relationships into four categories, as noted
 
below.
 

1. Invariant relationships that cannot be modified. 
2. Country data entered during country setup. 
3. Program data entered during program description. 
4. Results computed by PROFILES 2.0. 

The variables falling in each category are summarized in Table B-3. Note that the prevalence variables infuture years can be computed from the prevalence functions, or in the case that no programs are defined, canbe entered directly in order to see the effects of different nutritional conditions on the consequence variables.Annex 8 contains a program description data entry form. 
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Invriant Equations.
Variable definition. 

Country Setup Demographic: 
Base year population by age & mx in5 year age Intervals. 
Total4ortlty rate each year for 30 years.
Life eiectancy at birth each yeaw for 30 years.aM year preveonce, by everity leveL 

Relationa variables inconsequence functions. 
(Many relational variablee hove globel default values that can be used,
eapecialty relative rate variables.)

Bass year mortality endcuoe-"pelfio morbidity. 
Program 

Description 
Each program: 

Duration of program inyears. 
Coverage by yew.
Effectivenes inprimary group and indicator by yeaw.
Maximum impact by group and nutritional Indicator. 
Coats by type:

Setup, transltion, maintenance. 
Source (gov't, family, otc) 

Combination of programs (scenarioa):
Relational variables inprevalence functions. 

Computed Future prevalences of nutritional indicators. 
(These can also be entered directly n order to a effect on consequence. 
without pro ams.)

Consequonce variables in future years. 

C. Population Estimates 

PROFILES 2.0 rests on a population projection model that uses a single year, single age survivalapproach to estimate future values of the demographic variables. Historical data about a country's populationare used to estimate the current (base year) population by age and sex. Future estimates of life expectancy,fertility, migration and urban-to-rural ratio are exogenously specified, and used to project future population bysex and age at one-year intervals over the projection period. Individuals over 80 are placed in a single group(80 + ).Frequently the historical data come from UN population projections (UN, 1991). 

Totax aglxion. In brief, the total population in a year equals the total population in the previousyear plus births minus deaths that occur during the previous year. The net number of migrants moving into orout of the country during the previous year are then added to, or subtracted from, the result. 

Aae-snecific population. The population of any age over one equals the population of that age in theprevious year minus deaths that occur during the previous year. The net number of migrants of that age are 

is
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then factored Into the rmit to reflec inward or outward migraio. The under one population ina year equalsthe nunber of births that occur durlt the year minus infant deaths. Migrt ng iants are then factored in as
with the over one cohorts 

UPROFILES 2.0 contains two methods for allocaft the poPuaon to urban and ruralareas. The fis and man strnailhoiward meth , Isto specify the proportion at the populaton that lives inurban areas for the base year and each year during the population projection. Figures for the total population,age-specific population and sax-specific population are multiplied by the urban proportions to obtain thecorresponding urban population In any year. The rural population Is the residual. The second method treatsthe urban and rural areas as two totally separate populations, with separate fertility and mortality rates.Migration includes net rural-to-urban migration as well as net migration in and out of the country to each area. 

Riguireddat. PROFILES 2.0 requires the user to input Informadnurban/rural split, the fertility patterns, and the mortality patterns for a country. 
on the base year population, the 

The base year population mustbe specified by gender and five year categories (0-4. 5-9....80+). Estimates of the fraction of the populationthat is urban must be entered for all future years starting with the base year. 

Births are calculated using total fertility rate (TFR) and age-specific fertility rates (ASFR). The TFRmust be directly entered into PROFiLES 2.0 for the base year and each year of the projection period (usually30 years). The ASFRs (the proportion of TFR that occurs at each 5 year age interval) can be obtained in oneof two ways: (1) directly enter estimates of the ASFRi for each 5-year group of women of reproductive agefor different TFRs, or (2) enter an appropriate age-specific model fertility table for the country.alternative, PROFILES 2.0 contains three standard model fertility tables 
In the second 

- UN Sub-Sahara, UN Arab, and UNAsia.' In both alternatives, the user must enter an estimate of the male/female birth ratio (SR for sex ratio)for the country. This ratio is assumed to be constant over time and its usual default value Is 1.05 (used in the
Bangladesh application). 

Deaths are calculated using the sex-specific life expectancy at birth (LE) and age-specific survivalrates (ASSR). The LE is entered directly into PROFILES 

projection. 

2.0 for the base year and each year of the population
The ASSRs (the probability that a person of age On* will live to be On+ 1 ) are derived from modellife tables available in PROFILES 2.0. There are currently nine standard model life tables available - UN Chile,UN Latin America, UN East Asia, UN South Asia, UN General, Coale-Demeny West, Coale-Demeny East. Coale-Demeny North and Coale-Demeny South. One of these nine must be selected. (See endnote 4.) 

Breakout during firstveer of life. Population and mortality during the first year of life is further
allocated by month to that estimates can be made for neonates, for infants under six months of age, 
and forinfants aged 6-11 months. Monthly survival rates have been calculated for each of the nine model life tables,
and are used to estimate the number of infants that survive from month to month. 
 The calculation procedurefor estimating monthly survival rates is described in a separate document (Dworak, 1993). 

Feedback ofnutritionorormeffects to onulation model. In PROFILES 2.0, both the fertility andmortality rates are influenced by nutrition programs and changes in nutrition prevalences over time. Thus, inany given future year, the total fertility rate equals the TFR originally estimated for that year adjustedaccording to the results of the fertility consequence function for that year. Similarly, the age and genderspecific mortality rates originally estimated for a given year (by combining the estimated life expectancy forthe year with the chosen model life table) are adjusted according to the results of the mortality functions forvarious age groups in that year. 

is
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The treds i fertility and mortality built in to most population mods (such as the UN projectins areusually downward for both fertility and mortality, and may already Incorporate assumptions that nutritionaldeficiencies will decrease. (These assumptions are generally not made explicit in the population modelsbecause the downward trends are usually based on extrapolation of historical data rather than on explicitevents.) To the extent these assumptions are true, PROFILES 2.0 double-counts the decreases and thusunderestimates the true mortality and fertility. However nutritional Improvements are only one of manyfactors influencing the historical trends, thus lessening their relative importance in the trends. 

Population model enuations. The key equations used by the model are presented below to giveprecise definition to the above statemerrtsnd to clarify the meaning of the variables that are used in
subsequent sections. 
 Note that special equations are required for the infants and the 80+ year olds. 

For A - 0: 

[C-1] POPOAT - Br - D%.T + MIG6 ,. 

IC-21 POPAXT - POPA'I.,T-1" DA-.,Lr, + MIGA.AT.1 

For A= 80+: 

IC-31 POPIo..T - POPq.. 1 D,.. MIG+, 
+ POP.,T.1 - Dg*,.j. 1 + MIGm..T.I• 

Where: 

IC-41 N.S. T WPOP .T * MR ". 

IC-51 ST - SUM of (:RA.T * POP,,.T), for A - 15, .... 49.
 
IC-61 B.., 
 - B 1 + SR). 

And: A = Subscript denoting age group (0,....79,80+). Br - Number of births during year T. B",.T =Number of female births during year T. DAA T - Deaths in a cohort of sex "S"of age *A* years during yearT. FRAY - Fertility rate of women in age group *A* during in year T after adjusting for nutrition effects.MIGA.s.T - Number of surviving net migrants of sex "S"entering age group "A" during year T. MRA..r -Mortality rate after adjusting for nutrition effects for cohort of sex "S"of age A* years during year T.POPA.ST = Population in age group *A* of sex "S'during year T. SR - Ratio of male to female births. 

Breakout by urban and rural. The value of all of the demographic values in urban and ruralbe obtained using the UR areas canvariable. For example, the value for the urban population of sex 'S"and age *A* inyear T is given in equation IC-81, and the corresponding rural population is given in equation IC-91. 

IC-8] 
 POPA..U. .. UR1 * POPAY.T. 
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[C-9] POPA.&T  (1-UN1) •POPA. 

Mer. POPAAJ.T m PopulatiOn Of ae grop A of sax 080 residing i location "L in year T. UnrPrportilon Of total popmdation that Nives Inurban arM 
in yo T. 

D.Pronu and Prevalence Funcdom 

PROFILES 2.0 alows users to define one or several rnlonal Pogram wichinfluence te futurevalues of the nutrition Prevalence indicators. The relationhips linking the program variables ,coverage,fctivenss,
maxlimu 
 impact) to the prevalance indicators ae calle te Pr-valnce functknL-definitions &lso include duration and costs. ProgramThe variables that describe aprogram or combination of programscan be grouped in three categories variables that enable PROFILES to compute the effect of the program(s)on the prevalence indicators, variables that describe the costs of the program, and variables that enablePROFILES to sort out interactive effects of two or more programs operating simultaneously. 

PROFILES 2.0 uses two factors to estimate the impact of a program on the prevalence variables. Firstis the coverage of the program, and second is the effect of the program on those covered. Combined, theyproduce effective coverage. Both the coverage and effect can vary among programs and, within a givenprogram, over time. Thus, PROFILES 2.0 recognizes that some programs may achieve wide coverage butrelatively low impact on those covered, whereas other programs may not reach that many people but have ahigh impact on those they do. Italso allows programs to learn in the sense that they can increase theireffectiveness over time. 

However, the calculation of effective coverage is complicated by the fact that many programs impactseveral nutritional indicators and several population groups, but the size of the effect is not the same in thedifferent indicators and population groups. In order to calculate the impact of the program on all nutritionindicators and population groups, PROFILES 2.0 uses the following definitions. 

(1) Primary gr/u. A "primary* population group is specified for each program at thetime the program is described to PROFILES. °A@"refers to the primary group. 

(2) Prmary indicate. A primary* nutrition indicator isspecified for each program at thetime the program is described to PROFILES. "0@"refers to the primary indicator. 

(3) Cvrea. Coverage - denoted by COVJ.T - Is defined with respect to the primarygroup of a particular program U). It is the fraction of the primary group covered by the program Ina
given year M. 

COVj.T - Coverage of program J in Its primary population group in year T, where coverageis the fraction of the total primary group reached by program. 

1U 



Coversge is specified for each year after the base year at the time the program Is desczibed toPROFILES. Typically coverage i zero In the bae year and grows gradually through the program
lifetime to some maximum value. 

(4) Maiun-imnet Maximum impact  denoted by MIMPj.O.A - is defined'with respeCt toa Particular program".within that program with respect to every population group and everynutitional Indicator. However, it applies only to seveity levels reflecting a dicien status. It is themaximum reduction that the program will ever have on the prevalence in the deficient severitycategory of an indicator of nutritional condition. Maximum impact does not change over time. 
MUPJA .. Maximum impact that program J will ever have on reducing the

deficiency prevalence of indicator 0 in population group A (anumber from 0to 1 representing the proportional red -tion In the base year prevalence). 

The definition of MIMP40.A is clear for indicators with only two severity levelsdeficient, such as the birth weight indicator. - sufficient andHowever, the definition given above is unclear whenindicators have more than two severity levels, such as stunting with its four severity levels (normal,mild, moderate and severe). One way of dealing with this is to assume that all of the reductionoccurs in one of the deficient severity levels (such as severe stunting) and the other deficient severitylevels (mild, moderate) remain the same and the sufficient level (normal) picks up the slack. Anotheralternative is to assume that the reduction in prevalence occurs proportionally across all the deficientlevels, based on the base year prevalences, and the slack is picked up by the sufficient level.PROFILES 2.0 assumes the later alternative - proportional distribution of prevalence reductions amongall the deficient severity levels  as a default unless specified otherwise. 

Although the maximum impact of the program in the primary group and primary indicator is
usually greater than the maximum impact associated with other groups and indicators, there are
several reasons why a program might have an effect on groups and indicators other than the primary
ones. There are carry-over effects in which children who benefit from a program in an earlier year
sometimes continue tc benefit from the program in future years even though they are 
no longer
targeted by the progrcm. There are spill-over effects in which siblings, neighbors or others may
benefit from programs aimed at other children. In addition, many programs include several target
groups and indicators other than the primary ones.
 

Note that ratios can be formed between the maximum impact in the primary group andindicator and all the other maximum impacts. These ratios remain constant over time, so that If the
impact of the program on the primary group and indicator is known in some year, the impact of the
program 
on all other groups and indicators can be calculated for that year. 

Maximum impact is specified for every group and indicator at the time the program isdescribed. (See section 4 in Annex A.) 

(5) CorrectabLfiie . The 'correctable deficiency" is the difference between the baseyear prevalence in the deficient category and the residual prevalence if maximum impact is achieved.Specifically, the correctable deficiency associated with a particular indicator and group equals(Po*MIMP), where P. is the base year prevalence and MIMP is the maximum impact for that indicator
and group. 
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(6) E Effectivoness - denoftd by E ljT - Isdefined v.;h respm to a particularprogram, and within that program with respect to the primary population 2roup and prmry nutitionalIndicator. Not that It applies only to severity levels refecting a de ,ntstatus of the.lindcator. It isthe fraction of xrid, ,gfiia= persons in the primary gOup who aWe correctable and who become 
sufficient in a given year as a result of the program. 

IFFj.L - Effectiveness of program J In reducing the correctable deficiency of its primary
nutritional Indicator in the primary population group in year T,where effectiveness is a number between 0 and 1 representing the fractional reduction In correctable 
deficiency. -

Effectiveness is specified for each year atar the base year at the time the program is described toPROFILES. Typically effectiveness Is zero n the base year and grows through the program lifetime,
possibly to 100%. 
The impact of a program on prevalence Is always calculated for the deficient severity level(s) of a
particular indicator and population group. 
 The reduction In the base year prevalence of indicator 0 in group Acaused by program J in year T equals the prevalence inthe base year times the coverage in year T (COVj.T)times the effectiveness inyear T (EFFj.T) and times the maximum impact on the indicator (MIMPA). Theprevalence function which computes the prevalences in future years from program characteristics Icoverage,effectiveness, maximum impact) equals the base year prevalence minus the reduction caused by the program. 

The prevalence after program Impact In year T on indicators with only one deficiency severity
 
category is given in equation ID-).
 

ID-11 Pav.AT - Pa.vAA-PQ.vAoCOVj.TOEFFj.TMIMP.A 

MC=: PO.vA.T - Prevalence of nutritional indicator (.severity level V (where V -2, a deficient severitycategory) in population group A in year T (T-0 in base year). COVjy - Coverage of program J in year T.EFFjT - Effectiveness of program J in year T. MIMPj.o" - Maximum impact of program J on indicator 0
and group A (always defined with respect to a deficient severity category).
 

To calculate the prevalence of indicators with multiple deficient severity categories (such as stunting)and assuming proportional impact on all the deficient categories, use equation D-1 to calculate the impact onthe sum of the prevalences in all the deficient categories, and then allocate the resulting reduction among theseveral deficient severity categories according to their base year prevalences. The prevalence of the sufficient(healthy) seventy category is always calculated as the residual by subtracting the deficient prevalences from 
one. 

D.2. ProoramI costs. 

PROFILES 2.0 organizes program costs along two separate dimensions. On3 dimension Includessetup-maintenance-expnsion costs and the second dimension portrays the source of the funds (donor,
government, family, commercial). 
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The firtdknion defines three knds of costs (sew, maintenance, and expansion), each of whichis related to a different aspect of the program. AN three are specified to PROFILES at the time the program Is
descried. 

11) Seu ot
by the program. 

refer to fixed costs which do not depend on the number of persons coveredSetup costs can be specified on a year-by-year basis, and therefore the setup costvariable (Cly) Is subscripted with "T." 

(2) refer to the costs required to maintain the coverage of the programfor one year to one beneficiary once It has been established and are denoted by C2. These costs aresometimes referred to as annual recurring costs. Because maintenance costs are defined *perbeneficiary covered," the total maintenance cost of the program in a year equals the maintenancecost (C2) times the number of beneficiaries covered by the program in that year (POPA@.A*OCOVT). PROFILES 2.0 allows the user to specify maintenance cost per beneficiary as a function of thecoverage. Thus it is possible to reflect situations with increasing marginal maintenance costs, such asmight be found in locations where households are the most expensive to serve and the last to bereached, or to re.lect situations with decreasing marginal costs where economies of scale exist. 

(3) , _ refer to the cost of expanding the coverage of the program to oneadditional beneficiary and are denoted by C3. The total expansion costs of the program in any givenyear equal the number of newly covered beneficiaries in that year (POPAa.T*(COVT-COVT .)} times theexpansion cost per new beneficiary {C3). As with maintenance costs, PROFILES 2.0 allows the userto specify expansion cost per new beneficiary as a function of coverage. 

The total costs in any year equals the sum of the setup costs, maintenance costs and expansion costsin that year, as given in equation D-2. Note that If coverage shrinks rather than expands, C3 goes to zero. Inefficient screening may allow the segment of the population that was healthy (in thesufficient seventy category) in the base year to be excluded from the primary target population group. 

some programs, 

ID-21 COJ.T - C1J, + C2 j'POPA@.l.COVj.I + C3j+POPAO.T.(COVJ.,T.COVJT.
1 ) 

21b=: C0j,. - Total costs of program J in year T. C1j., -Annual maintenance cost per beneficiary covered, program J. C3j 
Setup cost of program J in year T. C2j 

-
 Expansion cost per new beneficiaryadded to program J (equals zero if program shrinks in year T). COVj T - Coverage of program J in year T.
A@ = The primary population group.
 

The total cumulative costs of a program from its start through any year T (CCjT) is the sum of thetotal costs in all the individual years up through year T, as given in equation D-3. 

ID-31 CCJ.T - CQJ.+COJ.+... +COJ.T 

.. : CCj.y - Cumulative costs of program J through year T. CO, - Total cost of program J in year x,
as calculated in equation ID-21. 

PROFILES 2.0 does not require that all three types of costs be used. For example, an annual programbudget could be defined using a setup cost in each year that is independent o the program coverage bysetting C2 and C3 equal to zero. Another simple approach is to estimate an annual average cost perbeneficiary (C2), set C1 and C3 equal to zero. and calculate the total cost in any year from the number of 
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people covered In that year. Having the tiee types of costs availble allows sers to take advantageadditional Information about program cts when It Is avaable.	 
of 

The so nd dimension for categoriztng costs used by PROFILES 2.0 Is the source of the funds thatpay the coss. The six types of sources available are: (1)governmerWWonor total, (2)govemnenvtonorOaddkWlWa,' (3)foreign (hard) currency. (4)commercia, (5)family cash self-pay, (6)family in-lWnd.goveniwentidnor additional, 	 Note thatwhich refers to expenditures that would not have been made If the programdid not exist is a subset of total governmentWonor expenditures. Foreign (hard) currency is also a subset ofother categories, usually of govemmentdonor additional. 

Information on source of funds can be specified for each type of cost (setup, maintenance orexpansion) by year at the tire the program is describid to PROFILES. 
 Thus, define six variable (called
SOURCE, ....SOURCEJ that reflect the proportion of total costs, by type, that are covered by the six sources
of funds in a given year. 

SOURCEj.C.T - Proportion of all costs of type C in progam J tht we paid by funding source F In 
yer T. 

M : F - Source of funds (1 -	 government/donor total. 2 - govenvent/donor additional,foreign (hard) currency, 4 - commercial, 5  family cash self-pay, and 6 - family In-kind). C 
3 

, 
, 

Typeof cost (1 - setup costs, 2 - maintenance costs, and 3 - expansion costs).
 

For a given program. year and type of cost 
setup, maintenance or expansion), the six SOURCEvariables must always sum to one, that is, for all values of J, C. and T. 

SOURCE AI.T +... +SOURCEj.CA T - 1. 
To calculate the amount of funds from a particular source, it is necessary to multiply the appropriate SOURCE 
variable by the costs in that year because the SOURCE variables are proportions, that is, for all F, J and T. 

SOURCEj.,.IC1T - Setup costs in program J in year T from source F. 

SOURCEJ.PJ.T C2"POPq.T-COV , Maintenance costs in program J in year T from source F. 

SOURCEj-.v, C3POPA @,T(COV, - COVT.1) , 	 Expansion costs in program J in year T from 
source F. 

D.3. Multiole nroararr 

It is possible to define and run several programs simultaneously in PROFILES 2.0. Such combinationsof programs are sometimes called &packages*in this document. The costs of individual programs are alwayssummed in packages. Thus there is no interactive effect with respect to costs. However, this is nor the casewith either coverage or effectiveness. Interaction is permitted with respect to both coverage andeffectiveness. For example, to what extent do two different programs cover the same persons? When twoprograms do reach the same individual, how do the separate effects of the two programs combine together toreduce ttwi prevalences of different nutritional deficiencies? PROFILES 2.0 permits users to define these 

22
 

http:SOURCEj.CA


inteuactlone for combinatione of two programs, but for combinations of three or more programs it uses buitt4ndefault assumptions. 

First some definitions. WI respect to cvra.two progrlnms &re said to 'geran.that is. reach or provide seice to) the same Individuals. Two programs are said to 
Hfthey cover 

Individuals that are covered by the program with the smaller coverag 
nMllv nveifga Ifall th 

are also covered by the Program withthe larger coverage. Two programs are said to 
programs, a Ily erLap" when some individuals are covered by bothsome by one only and some by the other only. Define a variable (o%)that captures the degree towhich the coverage of two programs 0and Ik)overlap. Specifically, e Isdefined as: 

- the proportion of the coverage of the srnailer-coverage program that is not also covered bythe larger-coverage program. 

Thus, eA - 0 for totally overlapping programs, and eA - 1.0 for non-ovedapping programs. "C.vUUgcombination." refers to all individuals covered by aparticular combination of programs. When a package oftwo programs (say programs aim and "'I) is partially overlapping, there are four coverage combinations -covered by both, covered by program 'J' only, covered by program *k*only, and covered by neither. Thecoverages in these four coverage combinations are danoted by COVp COV COVet, and COVOO respectively,but COVEo always is zero. 

Wr respect to Z two programs (say programs "1"and "'I) are said to have an ".Ae~ffec 
 if the effectiveness values of the two programs add together for double-covered individuals, Inotherwords, EFF, - EFF, +EFF. Two programs are said to have a " j iL 
i"'when the effectivenessvalue of double-covered individuals equals the largest of the two individual program effectiveness values.other words, EFFA - MAX(EFF1 , EFFJ, Inwhere MAX(x,,x,...x,) equals the largest value among x, throughDefine a variable ;,.1 
k) that captures the degree to which the effectiveness of two programs ( and k)both
impact on an individual covered by both programs. 
 Specifically, f,is defined as: 

fl  a number that is multiplied by the sum of EFF and EFFk to give the effectiveness of the
overlapp)ing portion of programs 'j"and 'k'. 

Thus, the effectiveness of the overlapping portion is f,0(EFF + EFFJ). When f -1.0 the effect is additive, andwhen fI> 1.0 the effect is greater than additive. Similar to coverage, the effectiveness in the four differentcoverage combinations in a two-program package are denoted by EFFA, EFF1, EFFo, and EFFoo. 

PROFILES 2.0 gives the user three options for describing the coverage and effectiveness interactionsin a two-program package. The options are summarized in Table D-1. Note that the first option is the default;
it is the option used by PROFILES 
2.0 if the user does not specify an option. Option 1 is very conservative, inthe sense that it causes a relatively small reduction in prevalence. O ption 2 is the opposite; it assumes thatthe coverages do not overlap, thereby causing a relatively large reduction in prevalence. The third option isflexible because it allows the user to specify the value of eA and ft
 ,.
 

The impact of a program or package of programs on any prevalence variable is defined as thereduction in the prevalence of the deficient severity category from the base year prevalence, and is denoted by"RP" (for reduction in prevalence). In PROFILES 2.0. the reduction in prevalence of a program in any year iscalculated by multiplying together the coverage, the effectiveness and the maximum impact in that year. 
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1 Total coverage overlap (9-O: Default optionu Conservetive; relative NmIlNon-additive effect rvalenoc reduction. 
If- MAX(EFF,. EFFJ). 

2 No ooverage overlap (.-1). Not 0onservative; reltive ge prevaleneof not raevant when eI. reductio.
 
3 Uer epecifiee a and f. 
 Flexible optIom 

Similarly, the reduction In prevalence attilbutable to the individual coverage combinations can be obtained bymultiplying the coverage, the effectiveness and the maximum impact for that coverage combination.I The RPfor any of the three options is the sum of the RPi In the three coverage combinations for that option, as
expressed in equation ID-4|.
 

ID-41 
 RP - RP In COVp + RP In COV k + RP InCOV.. 

The formulas for calculating the reduction In prevalence (RP) for standard options 1 and 2' are given
in equations ID-51 and ID-6l respectively. 

10-5] RPIoPtIO 11 - (COVj-COVk10EFFj*MIMP + COVkf(MAX(EFF,, EFFb)*MIMP,. 

[D-61 RP(Optlon 21 - COVI'EFFIOMIMP + COV,'EFF,,'MIMP,. 

The formula for option 3 depends on whether the expression (fAOEFFI+fIOEFF) is greater than or less than 
one, as shown in equations ID-71 and ID-81. 

For f(EFFL+EFFj <1.0 

ID-71 RPgoptlon 3) - (COV - [I-e,]*COVj*EFF*MIMPj + I(OCOV&)OEFFk*MIMP 
+ (11 -ejl COV&) 0(fg IEFF,+ EFFJ)I (MAX(MIMP, MIMPJ). 

For f. 0 (EF + EFFI- or > 1..0 

ID-81 nPloption 3) - (COVI - IIJe,%ICOVIJ'EFFMIMP + (1-e%,]COV,,I'MAX{MIMP , MIMP,)) 
+ 1e, COV,)EFF,.'MiMP,. 
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.1.1. Generaljmnroach to dedvin mortalfty functi-, 

PROFILEI' 2.0 estimates stillbirths and deaths in under five year old children as a function of many ofthe prevalence vaiables. The mortality consequence function is really three separate functions: one forstillbirths, one for rsonatal deaths, and onifor deaths of children aged 1-69 months. Different prevalencevariables are used in f three functions, as shown below. 
Stillbirths Neonatal Deaths Deaths 1-59 Months 

Iodine status (PG) Iodine status (PG) Weight-for-age (PUIIron status during Iron status during Feeding mode (PF)pregnancy PIR4) pregnancy (PI4) Vitamin A status (PA)Birth weight (PW) Birth weight (PW
 
Irtate breastfeeding (PB)
 

The formulas fo' the three functions are obtained in similar fashion. First divide the relevantpopulation into subgroups, where each subgroup contains all the people with a unique combination of severitycategories for the indicators that influence the mortality In that population group. (These subgroups are calledcoverage combinations.) Second, estimate the population of each subgroup. Third, estimate the mortalityrate and number of deaths in each subgroup. And finally, sum the deaths in all the subgroups. 7 

In order to complete the second step, namely, estimating the population in each subgroup, PROFILES2.0 assumes that the nutritional indicators are independent.
Increases That is, being deficient in one condition neither
nor decreases the odds of being deficient in another condition. 
 However, there are some exceptionsto the assumption of independence which PROFILES 2.0 takes into account, namely, iron deficiency during
pregnancy is associated with low birth weight (Murphy, et Al, 1986) Isee variable K83), breastfeeding
decreases the likelihood of vitamin A deficiency especially in infants (Newman, 1993) (see variables K77 andK78), and low weight-for-age and vitamin A deficiency tend to occur together (see variables K80 and K81). 

In general, PROFILES 2.0 assumes that individuals suffering from several nutritional deficiencies havea much higher chance of dying than individuals suffering from only one. In order to complete the third step,namely, estimating the mortality rate of each subgroup, PROFILES 2.0 assumes that, with certain exceptions,the relative rate variables ('relative risk of death") associated with the severity categories in each subgroupmultiply together to become the overall relative rate variable for the subgroup. This assumption generalizesthe finding about the potentiating effect of undemutrition on mortality (Pelletier, et a/, 1993) to all nutritionalconditions. There are two exceptions to the simple multiplication model just described - one is iodinedeficiency and the second is the combination of severe underweight and no breastfeeding. The effect ofiodine status on mortality is assumed to be independent of all other nutritional conditions, and in addition,independent of the overall mortality rate in the relevant age group.
a/ (1987), Based on results reported by Clugston, etPROFILES 2.0 assumes an excess mortality model with respect to iodine in which a fixed proportionof births to iodine deficient pregnant mothers are stillbo.n or die neonatally over and above stillbirths andneonatal deaths to children of iodine deficient pregnant mothers due to other causes. PROFILES 2.0 gives 
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ues the option of increasing the relative risk of death in nobruastfed infants hat are SeverelymWunderwe ghtbeyond that obtained in the multiplicative model described above Isee variables K79 and K82). 

E1.2. Lterature and default values. 

Under B weloht-for-ane and mortality. Pelletier at a/ (1993) report that, In U5 children, mortalityincreases exponentially as weight-for-age increases in severity. Their conclusion is based on seven crosssectional studies from four countries reported in the literature. The value of the exponentiation factor variesacross the countries. PROFILES 2.0 incorpores this finding by assuming that the relative risk of death inchildren aged 1-59 months rises exponentially as weight-for-age goe from normal to mild to moderate tosevere. The variable KS contains the value of the exponentiation factor. (Weight-for-ag. is not a factor in thestillbirth and neonatal mortality functions in PROFILES 2.0; birthweight is used instead.) Four studies reportedin the literature contain data on the relationship of weight-for-age and child mortaRy in Rngiadesh0 One ofthose studies (Fauvau ot al, 1990) found that the relative risk of death in fldren aged 6-36 months waseight times that of all other children. This implies an exponentiation factor of 3.63. PROFILES 2.0 uses thisvalue (3.63) as its default value for KS for Bangladesh. 

Birthweioht andmortality. McCormick (1985) reports that in the U.S. low birth weight babies (below2500 grams) are five times more likely to die in the first year of life than normal birth weight babies (2500grams and over), and 40 times more likely to die in the neonatal Period. Data reported by Mardones (1991) on254,000 Chilean births indicates that low birth weight babies are about ten timos more likely to die In the
neonatal period than normal birth weight babies. 
 In PROFILES 2.0. K48 is the relative risk of neonatal death inlow birth weight infants, and K47 is the relative risk of stillbirths in populations with low birth weight. In itsBangladesh application, PROFILES 2.0 assumes that the default values of K47 and K48 both equal 10.0, thevalue derived from the Mardones data for neonatal mortality. 

Iodine status and mortality. In a review of all available data, Clugston at a/(1987) propose an excessmortality model for iodine related stillbirths and neonatal deaths, and develop a model that predicts cretinprevalence in a population as a function of goiter prevalence. The latter model is approximately linear whengoiter prevalence is less than 40%, where 3.43% of all live births to goitrous women are cretins.' 

PROFILES 2.0 adopts the excess mortality model for iodine mortality proposed by Clugston at a,well as asthe linear approximation of the Clugston et a/ model relating goiter prevalence and cretin prevalence.
The variable giving the proportion of births to goitrous women that are cretins is denoted as K64, and its
default value equals 0.0343. 
The excess stillbirth rate (the number of excess stillbirths per cretin birth) isdenoted as K61 and its default value equals 0.656. The excess neonatal mortality (the number of excessneonatal deaths per cretin birth) is denoted as K62 and its default value equals 0.602. 

Iron statusand mortality. In a study of 54,000 pregnancies in England, Murphy at #/(1986) foundthat perinatal mortality rates associated with low hemoglobin in pregnant women (Hgb < 10.4) ranged from1.077 to 1.357 higher than perinatal mortality associated with hemoglobin over 10.4. PROFILES 2.0 assumesthat the relative risk of stillbirths and of neonatal mortality in iron deficient pregnant women relative to ironsufficient pregnant women equals 1.2, a rough midpoint of the range found by Murphy at a, and is reflected Invariables K71 and K72. 

Vitamin A status and mortality. Vitamin A supplements In vitamin A deficient (VAD) populationssignificantly reduce child mortality (Beaton otW,1993; Humphrey at a,, 1992). Based on a careful review of 
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all available studies, Beston t a/(1993) conclude that children aged 8-59 months who received vitamin Asupplements were only 77% as likely to die as children not receiving supplements in high VAD populations.Although the two cited reviews (Beaton at W,Humphrey at a) do not find a relationship between 2A12Mof VAD and mortality in high VAD populations, Bloem et a (submitted) finds a strong relationship betweenVitamin A capsule coverage and prevalence of nightblindness in Bangladesh and Humphrey et a, (1992) reportless effect of vitamin A supplementation on mortality In areas with low VAD than high VAD.'0 

PROFILES 2.0 assumes a direct linear relationship between the prevalence of VAD and the relative riskof death in children aged 6-59 months. For the application of PROFILES 2.0 in Bangladesh, the Beaton at al(1993) result was used to estimate a default value for the relative risk of death for VAD children aged 6-59months (namely 1.82. and stored in variable K54) and to estimate mortality rates for VAD and non-VADchildren aged 6-59 months (22.8 and 12.5 deaths per year per 1000 population, respectively)." 

Breaslfeedino and mortality. Numerous studies show that appropriate breastfeeding reduces infantand child mortality (e.g., Cunningham eta, 1991; Huffman eta/, 1991; Victora, et a, 1987). Exclusivebreastfeeding is recommended during months 0-5, and partial breastfeeding with appropriate complementaryfeeding thereafter through two years of age or more. In a study of Bangladesh children aged 6-35 months,Briend and Bari (1989) found that, in severely underweight children, the relative risk of death was six timeshigher in children who were not breastfeeding than children who were breastfeeding, but there was nosignificant difference between breast fed and not breastfed children in other underweight severity categories.Breastfeeding protects against nutrient deficiencies, especially vitamin A deficiency (Newman, 1993), althoughthe mother's nutritional status can be an important factor in the degree of protection (Stoltzfus et al, 1993). 
PROFILES 2.0 defines two breasrfeeding indicators - "initiation" and 'feedingmode indicator, two relative risk of death variables are defined for two age groups (0-5 months and 6-35
months), 


mode.' For the feeding 
one is the ratio of not breastfeeding mortality to full breastfeeding mortality, and the second is theratio of partial breastfeeding mortality to full breastfeeding mortality. These relative risk variables are denotedas K41, K42, K43 and K44. The breastfeeding initiation relative risk variable is denoted as K20. In addition,PROFILES 2.0 includes two special variables - K79 is the proportional increase in the relative risk of death innon-breast fed infants aged 0-5 months who are severely underweight compared to similar infants who are
fully breastfed, and K82 is the proportional increase in the relative risk of death in non-breast fed infants aged
6-35 months who are severely underweight compared to similar infants who 
are partially breastfed. 

For the application of PROFILES 2.0 in Bangladesh, K41 and K42, the relative risk variables in 0-5month olds for partial breastfeeding and no breastfeeding respectively, were estimated to be 1.2 and 1.3respectively. The corresponding relative risk variables for 6-35 month olds, K43 and K44,
be 0.9 and were estimated to
1.2. These estimates are based on anecdotal undocumented evidence. The value set for K20, therelative risk of neonatal death in newborns not initiating breastfeeding compared to those that do, is 6.0,
which was taken from the Briend and Bari (1989) result. The value for K79 and K82 were set at 5.0, in order
bring the relative risk of death in severely underweight children who are not breastfeeding up to around 6 to
reflect the Briend and Bad (1989) results.
 

E.1.3. Formulas for stillbirths and U5 mortality. 

Stillbirths. In PROFILES 2.0, three nutrition indicators influence stillbirths - iodine status, iron statusof pregnant women and birthweight. Birthweight is included because many of the same conditions that cause 
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low birthwaightalso contribute to Stillbirths, specially maternal malnutrition during pregnancy, and twW orethe incidence of low weight births correlates with the stillbirth rat The number of stibit Ina year Tequals the excess stillbirths due to iodine deficiency plus the stillbirhs in the four unique coverage
combnationw associated with 
ron status and birthweight. The number of stillbirths in each coverage.milrtj is the product of four factors, namely, total births in year T, the fraction of those birthsassociated with the coverage combination as calculated from the prevalences, a factor to adjust for the trendIn the stillbirth rate inherent In the original population model projections, and a constant reflecting the stillbirthrate for that coverage combination calculated from relative rates and base year data. Because the populationmodel does not include stillbirths, the stillbirth trend is assumed equal to the trend in neonatal mortality.
specific formula is given in the endnotes. 't-

The 

Nenaa da .in 'PROFILES 2.0. four nutrition Indicators influence neonatal deaths - iodine status,iron status of pregnant women, birthweight and Initiation of breastfeeding. The number of neonatal deaths Inany year T equals the excess neonatal deaths due to Iodine deficiency plus the neonatal deat in the eightunique coverage combinations associated with Won status and birthweight. As with stillbirths, the number ofneonatal deaths in each coverage combination is the product of four factors, namely, total births in year T, thenumber of those births associated with the coverage combination as calculated from the prevalences, a factorto adjust for the trend in neonatal mortality in the original. population model projections, and the mortality rateassociated with that coverage combination. The specific formula is given in the endnotes.13 

Deaths 1-59 months. In PROFILES 2.0, three nutrition indicators influence mortality in infants andchildren aged 1-69 months - weight-for-age, vitamin A status and feeding mode. Weight-for-age has fourseverity levels (normal, mild, moderate, severe), vitamin A has two (sufficient, deficient), and feeding modehas three (full, partial, no breastfeeding). Thus there are 24 unique coverage combinations (2x3x4-24). Thetotal deaths in any year T equals the sum of the deaths in all 24 coverage combinations that year. However,PROFILES 2.0 assumes that fully breastfed infants and children are never vitamin A deficient, thereby reducingthe number of coverage combinations to 20. As with stillbirths and neonatal deaths, the number of 1-59month deaths in each coverage combination is the product of four factors, namely, total population in the agegroup in year T, the proportion of the population associated with the coverage combination as calculated fromthe prevalences, a factor to adjust for the trend in age-specific mortality in the original population model
projections, and the mortality rate associated with that coverage combination.
 

Although the same indicators and severity levels are used throughout the 1-59 month age range, and
the final formulas for computing number of deaths have exactly the same structure throughout the age range,
several relational variables expressing relative risk of death are different in the 0-5 month age range than in the6-59 month age range. Therefore, separate formulas exist for these two age groups, namely, 1-5 months, and6-59 months. The specific formulas are given in the endnotes." 

E.2. Morbidity 

E.2.1. General aoroach to deriving the morbidity functions.Morbidity is defined as average sick days per child per year. The morbidity function in PROFILES 2.0is organized by type of disease, by age, and by location (urban and rural). PROFILES 2.0 computes morbidityfor two diseases - diarrhea and respiratory infection. (These two diseases typically account for about 50% ofthe mortality and morbidity in children in developing countries.) Vision impairment and malnutrition can also 
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be considered a type of morbidity, but are eated separately in this document. Number of annual gick days iscomputed separately for four age groups (neonatal, 1-6 months, 6-11 months, 12-59 months), and within ineach age group, separate formulas are used for respiratory Infection, rural diarrhea, and urban diarrhea.However, the ruriurban breakout Isonly done for the breastfeeding related indicators (PS and PF) andtherefore the 12-59 month age group fwhere the breastfeeding indicators do not apply) includes only onediarrhea formula and one respiratory formula. Thus, there are a total of 11 separate formulas for days of 

Different nutrition indicators influence the estimation of morbidity for different age groups and 
diseases, as shown below. -

Neonatal 1-5 Months 6-11 Months 12-59 Months 
D/Aerea-
Birthweight (PW) 
Initiate breastfeeding (PS) 
Iron status during 

Wt-for-Ae (PU) 
Feeding mode (PF) 

Wt-for-Age (PU) 
Feeding mode IPF) 
Vitamin A (PAJ 

Wt-for-Age (PU) 
Vitamin A (PA) 

pregnancy (P9%) 

Resoiratory infeton: 
Birthweight (PW) 
Initiate breastfeeding (P9) 
Iron status during 

Feeding mode (PF) Feeding mode (PF) 
Vitamin A (PA) 

Vitamin A (PA) 

pregnancy (PI9) 

The 11 formulas are obtained in similar fashion. First divide the relevant population into subgroups,where each subgroup contains all the people with a unique combination of severity categories for theindicators influencing the morbidity in that population group. (These subgroups are called "coveragecombinations.*) Second, obtain an expression for the population of each subgroup. Thiud, obtain expressionsfor the rural diarrhea morbidity, Ta urban diarrhea morbidity and the respiratory infection morbidity for eachsubgroup, using relative morbidity variables. Fourth, combine the population and morbidity expressions toobtain the number of days sick with diarrhea and with respiratory infection for each subgroup. And finally,
sum the sick days in all the subgroups. 

The second step, obtaining an expression for subgroup population, makes exactly the sameassumptions of independence and non-independence among the prevalence of nutrition indicators as weremade in the mortality function (section E.1.1). 

The third step, obtaining expressions for morbidities, assumes an additive model rather than themultiplication model that was used in the mortality function. In other words, the relative morbidities of all thenutrition indicator severity levels influencing a particular subgroup add together (rather than multiply together)to yield the relative morbidity for the subgroup. The additive assumption for morbidity generalizes the findingof Black et ol(1984) who reported that duration of diarrhea (and therefore days sick) increased (roughlylinearly) with the severity of underweight, but incidence remained constant. There are no exceptions to theadditive model for morbidity in PROFILES 2.0. Note that if a child is sick with two diseases on the same day,PROFILES 2.0 counts this as two days of sickness due to the assumption of additivity. 

29 

BEST AVAILABLE DOCUMENT
 



E.2.2. Lfhare and default values. 

Weiaht.for-aoe and morbidity. Black at & (1984) found an veirage diarrhea mobd of 52.2 sickdays per ytsr per child In a sanple of 125 Bangladesh children aged 0-23 months, raning from 39 in normalweight-for-age to 56.2 in children weighing 60-75% of the reference median. Average duration of an episodewas 10.2, 8.6 and 6.9 days in children weighing under 60%, 60-75%, and over 75% of the reference median,respectively. Chowdhury et at (1990) reported an average diarrhea morbidity of only 6.6 days per year in asample of Bangladesh children aged 6-60 n6onths. No publications were encountered that showed a
relationship between respiratory morbidity and weight-for-age.
 

PROFILES 2.0 allows the user to select any values for the relative diarrhea morbidity of mildunderweight, moderate underweight and severe underweight in children aged 0-59 months. In other words,there are three separate relative diarrhea morbidity variables; one each for mild (K1), moderate (K2) and severe(K3) underweight that apply over the entire 0-59 month range. Underweight status does not Influence

respiratory morbidity in PROFILES 2.0.
 

In the Bangladesh application, PROFILES 2.0 assumed an average diarrhea morbidity of 29.4 days peryear. a figure halfway between the disparate results reported by Black at a' and Chowdhury at 4, and a lerrelationship between the relative diarrhea morbidities for mild, moderate and severe underweight with a sloperoughly equal to that reported in the Black at a/study. The default values used for K1, K2 and K3 were

1.125, 1.25 and 1.375 respectively.'*
 

Birthweioht and neonatal morbiditv. No literature was found on the relationship of birthweight andmorbidity. PROFILES 2.0 assumes that birth weight can influence both diarrhea neonatal morbidity andrespiratory neonatal morbidity. It includes a relative morbidity variable for low birth weight and neonatal
diarrhea (K49) and a relative morbidity variable for low birth weight and neonatal respiratory infection (K50).
In its Bangladesh application, PROFILES 2.0 assumes a default value for K49 of 1.25, which equals the defaultvalue for the relative diarrhea morbidity in moderate underweight children age 1-59 months. The Bangladeshdefautt value for K50 (relative respiratory neonatal morbidity in low weight births) is 1.0. 

Ironsiatus and morbidity. Angeles of a (1993) found that iron supplementation of iron deficient
Indonesian children aged 2-5 years reduced the incidence, but not duration, of diarrhea and respiratory
infection relative to controls. The relative morbidity rates of iron deficient children compared to iron sufficient
children was 3.0 for diarrhea and 2.5 for respiratory infection. 
 No papers were found on the relation of iron
status during pregnancy and morbidity of infants. 

PROFILES 2.0 assumes that iron status in pregnant women can influence neonatal diarrhea morbidityand neonatal respiratory morbidity. Relative diarrhea morbidity is reflected in relational variable K75 andrelative respiratory morbidity is in K76. However, PROFILES 2.0 does not make provision for iron status ofchildren to influence child morbidity. (The Angeles t a/ results were unknown to the authors at the time theprogram was completed.) In the Bangladesh application, the default values of 75 and K76 were set equal to3.0 and 2.5 respectively, reflecting the Angeles at a/ results even though they applied to a different age group. 
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Vitamin Aatatu and morbIdity. in general. the lierature does not report a relationship betweenviamin A deficiency and Child morbidity in spite of the many findings of the effect of vitamin A defiency onmortality. However, although a recent report (Ghana VAST Team,hpaplementation 1993) found no effect of vitamin Aon total morbidity, it did find a significant effect of vitamin A supplementation on clinic andhospital attendance by children aged 6-59 months. At baseline, 57.6% of the children in the study werevitamin A defient (SR-0.35-O.70 umol/L, or equivalently, SR<20 ugms/dlJ. After supplementation, clinicattendance In the vitamin A supplemented children was 88% of attendance in the unsupplemented children. 
PROFUES 2.0 Includes one relative morbidity variable (1K51) for vitamin A deficiency in children aged6.59 months, which Is applied to both diarrhea and respiratory Infection. In the Bangladesh application, thedefault value of K51 equals 1.263, based on the results of the Ghana VAST Team (1993)."1 Thisassumption is justified when computing the costs of morbidity, but less so when computing the days ofsickness. 

Breastfeedino and morbidity.

infants. 


Numerous studies report that feeding mode influences morbidity inIn a one year longitudinal study of 153 Peruvian infants (0-11 months) living in an underprivileged,periurban area, Brown et a/ (1989) found that both diarrhea and respiratory morbidity were influenced byfeeding mode. The effect differed by age, mode lexclusive, partial, no breastfeeding) and type ofcomplementary food when partially breastfed (food, artificial milk. other liquid). In a study of 2080 infantmother pairs in The PlIppines, Popkin et a/ (1990) found that diarrhea morbidity was influenced by age,feeding mode, type of complementary food and urban or rural location. Relative diarrhea morbidity was higherin urban than rural locations. In a review of 35 studies carried out in 14 different countries, Feachem ardKoblinsky (1984) reported relative diarrhea morbidity of 3.5-4.9 in infants age 0-5 months when non-breastfedinfants were compared to fully breastfed infants, but when non-breastfed were compared to fully +partially
breastfed infants of different ages, the average diarrhea morbidities were 3.0 in 0-2 month olds, 2.4 in 3-5
month aids, 1.4 in 6-11 month olds and 1.0 over 
12 months." 

As noted above, relative morbidity for feeding mode is always defined with respect to the morbidity offully breastfed children in the age group, even though partial breastfeeding is the recommended mode forchildren over 6 months of age. 
 PROFILES 2.0 defines separate relative morbidity variables for partially
breastied and non-breas-fed children, by disease (diarrhea and respiratory infection) and age group Ineonatal,
1-5, 6-11, 12-35). All PROFILES 2.0 relative di 
 morbidity variables related to feeding apply to ruralpopulations only. PROFILES 2.0 includes six different ratios of urban-to-rural diarrhea morbidity which, when
multiplied by rural relative diarrhea morbidities for feeding, yield the corresponding urban relative diarrhea
morbidity. 
 The six urban/rural ratios are: 0-5 months/partial breastfeeding (W35), 0-5 months/non-breastfed
(K36), 6-11 months/partial breastfeeding (K37), 6-11 months/non-breastfed 
 (K38), 12-35 months/partialbreastfeeding (K39), and 12-35 months/non-breastfed (K40). Relative neonatal morbidity for diarrhea andrespiratory infection with respect to initiation of breastfeeding is in variables K21 and K28 respectively. Therelative diarrhea and morbidity variables for children aged 1-5 months, 6-11 months and 12-35 months are invariables K22-K27 and K29-K34. 

The default values for relative morbidities related to feeding used in the Bangladesh application aresummarized in Table E-1. 

E.2.3. Formulas for Days Sick-. 
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Nenatal dmys siL PROFILES 2.0 esitnates the total neonatal days of sicknes in a year due todilarrhea and respiatory infection. Three nutrition indicators influence neonatal diarrhea and respiratory1oWxbdity - brhweiht, Initjatim of breastfeding and iron status dwlng pregnancy. Total neonatal days sick as aresult of diarrhea or respiratory Infection in the population Is the aum of the neonatal sick days for each 

TAILS 54-Ve OeVeh.~~f n3eaehev Relatve Moiblig ad tilr uallanbe. RAis Used lIaide 

Conditbon-Severity drh repiratory infectionm ______ 0"6m 6-11m 12-$35m 0"-inm 6-1im i2-,6m 

Relative Morblity: M 81 23 n -- -1m 1-5r 

BF partial 2.1O 1.0" 1.01 2.27" 1.0" 1.01 
OF none 3.91" 1.341 1.0W 4.20m 1.78" 1L0 

... ...... 

BF panial 2.1 6N 1.00W 1.0" ' '. ' 

OFnone 2.77" 1.13m 1.0" 
NOTES: 1a] Includes both upper and lower reepratory infection. 1b] Based on BMown erA/ (1989). (c) Partiallybased on Feachem and Koblinsky (194). Idi Based on Popkin e a/(1990). i) No effect easumed 

due to lack of evidence. 

disease in the eight coverage combinations. The number of diarrhea and of respiratory sick days in eachcoverage combination is the product of three factors, namely, the neonatal population in year T, the fraction ofthat population associated with the coverage combination as calculated from the prevalences, and a constantreflecting the morbidity rate for that disease in that coverage combination calculated from relative rates andbase year data. The prevalences of birthweight and iron status during pregnancy are not independent,
noted above. as

The specific formula for total neonatal days sick is given in the endnotes. 18 

Days sick 1-5 months. As in neonatal morbidity, totl sick days for the 1-5 month age group isestimated for rural diarrhea, urban diarrhea and respiratory infection. In this age group, weight-for-age andfeeding mode influence diarrhea morbidity, but only feeding mode influences respiratory morbidity. Theseindicators produce 12 different coverage combinations, Total diarrhea and respiratory sick days in the agegroup is the sum of the sick days for each disease in all 12 coverage combinations. The number of sick daysin each coverage combination is the product of three factors, namely, the population in the age group in yearT, the fraction of that population associated with the coverage combination as calculated from theprevalences, and a constant reflecting the morbidity rate for that disease in that coverage combinationcalculated from relative rates and base year data. The specific formula for total days sick in the 1-5 month 
age group is given in the endnotes. 9 
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Davs sick 6-11 month nids. Morbidity in the 6-11 month age group Is influenced by thaee nutritionindicators - weight-for-age, feeding mode and vitamin A status. These indicators produce 24 differentcoverage combinations. The non-independence of the prevalence of vitamin A status with weight-for.age andwith feeding mode isignored for the calculation of days sick In this age group. Days of sickness for ruraldiarrhea, urban diarrhea and respiratory Infecto in any Vea T are estimate for each coverage combination,and then summed to obtain the total days sick by disease and location. As in the 1-5 month age group, sickdays in each coverage combination is the product of the population and morbidity rate for that coveragecombination. The specific formula is given in the end notes.20 

Days sick 12-59 month olds. Mo6idity in the 12-59 month age group is influenced by two nutritionindicators - weight-for-age and vitamin A status. 
 Vitamin A status Influences diarrhea and respiratory
infection while weight-for-age influences only diarrhea. These indicators produce eight different coveragecombinations. The non-independence of weight-for-age and vitamin A statformula for days sick in this age group. 
is included in the PROFILES 2.0Days of sickness for rural diarrhea, urban diarrhea and respiratoryinfection in any year T are estimated for each coverage combinaton, and then summed to obtain the totaldays sick by disease and location. As in the 1-11 month age groups, sick days in each coverage combinationis the product of the population and morbidity rate for that coverage combination. The specific formula isgiven in the endnotes.'" 

E.3. ertlit 

E.3.1. Fertility rateand breastfeedino. 

In PROFILES 2.0, fertility is influenced by the duration of breastfeeding. The relationship Is baseda multiplicative model by Bongaarts (1978) In which the total fertility rate (TFR) in a population is a function 
on

offour determinants - marriage, contraceptive use, induced abortion rate and lactation. The Bongaarts model
takes the form: 

IE-l TFR - al~a26a39a4*FEC.
 

Where: FEC (total fecundity) is the maximum average number of live births that women would have in theirlifetime assuming maximum in-union exposure during child-bearing years and no contraception, induced
abortion or lactation, and al. a2. a3 and a4 are parameters reflecting the level of marital exposure,
contraceptive use, induced abortion and lactation in the population, respectively. 
 The complement of each
parameter (that is, one minus the parameter) is defined as the proportional reduction in fertility due to that
parameter; for example, If the contraception parameter equals 0.7, then the effect of contraception would be
 
to reduce TFR by 30%.
 

Bongaarts(1978) has shown that the lactation parameter a4) in equation [E-1) can be estimated as afunction of the average duration of lactation 1a4 m 20/120+0.56.PD)), where 'PD'is the average duration oflactation in months, and therefore equation IE-1) can be written as shown in equation ME-21. 

IE-21 TFR - FEC*a11a2a3°201(20+ 
0 .56°PD). 

PROFILES 2.0 assumes that the values for FEC, al, a2 and a3 are constants for a particular country.Thus, the numerator in equation IE-2) can be written as a single constant (K116)and equation JE-2J becomesequation JE-31 for a particular country and year. 
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IE-3] - ( 1ll) 1O20 .. sPD,). 
The value of th relational variable OKI16" can be eastinated Inone of two ways. (1)Base yearvalues for TMR and IND can be obtained and plugged into IE-1 to obtain the estimate. (2)Use-estimauts ofFEC, &I, a2 and .3 to calculate the value of K116 directly. Bonoaats (1978) and Cleland at 11984) provideseparate estimates of FEC, aI, a2, &3and a4 for various countries, with the Cleland eta/estimates based onWorld Fertility Survey data. Cleland et af also provide estimates of the effect of location (rural, towns,metropolitan) on I through &4 in different regions of the world. 

As with mortality rates, the fertility estimates entered into the population growth model in PROFILESgenerally decrease slowly over time. In order to accommodate this decree, PROFILES 2.0 multiplies theestimate of TFRr given in (E.31 by the ratio of the model TFR in yew T to the model TFR in the base year, as
shown in IE-41. 

IE-4] TFRr - f0FRr'PTFJ.0(K116) i (20+0.5O*MPD). 

Wher TFR - Total fertility rate in year T. mmTF - Total fertiity rate in yer T given in the selectedmodel fertility table before adjusting for the exta effect of change in duration of breaistfeeding. PDrDuration of breastfeeding in year T in months. OnK116 - Relational variable giving efect of factors othebreastfleeding on fertility. 
than 

In the Bangladesh application of PROFILES 2.0. I116 was estimated directly from IFEC a1, &2and &3using and updating the estimates by Bongarts (1978) End Cleland et a/(1984). The estimates wereFEC - 16.1, aI - 0.86, a2 - 0.613 and a3 - 1.0, yielding K116 -16 9.7 5 ." 

E.3.2. Renlacement cost of fertility effects of breasfeedin- (Not programmed in version 2.0; planned for

version 2.1.)
 

The replacement cost of the fertility effects of breastfeeding is estimated as the cost to achieve thosesame effects with other family planning programs. PROFILES 2.0 uses asimplified approach in which a fixeddollar amount 1K203) isassumed to be the cost of reducing fertility by one. Thus the cost of reducing fertilityfrom 7 to 6 children is the same as the cost of reducing it from 4.5 to 3.5 children. This rate is expressed inthe variable K203. Since total fertility rate ITFR) in PROFILES 2.0 is a function of the average duration of
breastfeeding (PD), the monetary value of the fertility effects of increasing the average duration of
breastfeeding can be estimated, as given in equation JE-5]. 

IE-5J SAV2.T - K203 * (TFR{PDLT) . TFR{PDo))" 
Wher: SAV2,. T - Monetary value in 1 U.S. of fertility effects of increased breastleeding in year T over thebase year. PDL1 n Average duration of breastfeeding in months in year T. TFR(PDiT) - Total fertility rateas a function of average duration of breasitfeeding in year T. 1203 = Cost of family planning programs in$U.S. that decrease TFR by one. 

E.4. YftjM 
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Vitamin A status Isthe only nutrition indicator that influences vision in PROFILES 2.0. Four visionrelated Conseqmnces are estimated new cases of total blindness and of partial blindness, and prevalence oftotal blindness and of partial blindness. 

E4.1. Ttlbides 

Accordkn to fltgnOinal.Ophthamolo (1990), approximately 5% of children who developxerophthalmia eventually become totally blind. PROFILES 2.0 assumes that the prevalence of xerophthalma
equals PA&, the prevalence of rnghtblindness. 

Incidence of new eases. In order to estimate the Incidence of new cases of total blindness, PROFILES2.0 assumes that the conversion from xerophthalmia to total blindness all occurs in the same year that thexerophthalmia first occurs. This assumption is appropriate in a steady state situation but overestimates totalblindness when vitamin A deficiency, and therefore xerophthalmia, is decreasing. Thus, in PROFILES 2.0. thenew cases of blindness in a year is proportional to the new cases of xerophthalmia in that year.cases of xerophthalmia in children under 5 years in any year equals new cases 
The new 

PROFILES in a one year cohort (which2.0 assumes to be the survivors at age 5) plus an adjustment when there is an increase in the
xerophthalmia rate, as shown in equation IE-68.
 

IE-6] ITBs..,- K57PA3.T*POPA..,T + K57I|(PA,..Tepop.,,T). IPA.u, )'POP6,5.T.1)]" 
Where: ITBU5. - Incidence of new cases of total blindness In children under 5 years in year T; PAtus.T-
Prevalence of nighthlindness in children under 5 years in year T; POPA.UT - Population of children aged 5years in year T; POP&W.T - Population of children aged 6-59 months in year T; K57 - Proportion ofrnghtblind children who go totally blind. 

PROFILES 2.0 assumes that new cases of total blindness occur in school age children (ITBc)onlywhen there is an increase in the xerophthalmia rate in school aged children, as shown in equation |E-7|.n 

|E-7J ITBKaT - K5 7 "l(PA,. T*POP.vT). (PA3.9cL.0P*P8pCaL.1.1 

P . Mortality is much higher in blind children than in seeing children.prevalence of total blindness is lower than would be obtained from the incidence of new 
Therefore, the
 

cases. Levin et 5/
(1993) estimate that 50-80% of young children who go blind die within one year. PROFILES 2.0 assumes that
the prevalence of total blindness equals the prevalence of xerophthalmia (as denoted by PA.) multiplied by the
xerophthalmia-to-Wlindness conversion rate (K57 or K58) and the one year survival rate of children whobecome totally blind (K52), as shown in equation IE-81. 

IE-81 PTBIA - K52"K57*PA.A.t, for A - US and SCL 

.VjC,.: PTBA.T - Prevalence of total blindness in age group *A* in year "T;"
nightblindness in age group 'A' P
A 
0A.T - Prevalence of
in year "T;" K52 - Proportion of U5 children who survive at least one yearafter going totally blind (K52 - 1.0 for children over 5 years); K57 - Proportion of nightblind children who 

go totally blind. 
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The.a.lades default value for K52, the one year suvival rate of totally blind U5 children, is 0.50,which Isthe lower bound of the estimate by Levin at al (1993). The default value for K(57, the xerophthelmia.to-total blindness conversion rate children, Is0.05. which Isthe figure estmated by iJri 
Ophthlmolny(1990). 

Partial blindness refers to lone-lasinig vision inpalrn, such as permanentThe formulas for estimating the Incidence and prevalence of partial blindn 
scars or one blind eye.are similar to those for totalblindness with the following exceptions: (1) partial blindness Is asuned not to cause excess mortality and sothe K52 varable Is omitted, and (2) conversion rates from xerophthalmia may be different In school age
children than in US children and so adifferent relational variable. K58, is used in place of K57.
for incidence of new cases The formulasof partial blindness RPB,.T) and prevalence of partial blindness (PPBA.T) are given In

the endctes." 

No information was found on the xerophthelmis-to-partial blindness conversion rate In the literature,and therefore the default value for K58 is set equal to 0.05, the value for K57. 

E.S. Intellioence 

Iodine status, as measured by goiter prevalence, is the only nutrition indicator that influencesintelligence in PROFILES 2.0. The consequence of iodine status on intelligence Is described in two differentways. First is the numbe 
 of cretins and other mentally impaired persons resulting from iodine deficiency.
Second is the total deficit in 10 points in the population as a result of iodine deficiency.
 

E.5.1. Cretins and other mentally impairedDersons. 

Iodine deficiency in pregnant women and newborns can hinder the proper development of the nervoussystem, resulting in lower intelligence and in motor and sensory handicaps. A limited number of the iodinedeficient newborns can be successfully treated. PROFILES 2.0 defines three mutually exclusive groups that
are mentally impaired as a result of iodine deficiency: cretins, permanently mentally impaired {PMI) and
correctable mentally impaired (CMI). The degree of mental impairment is more severe in cretins than in PMIs
and CMIs, although some cretins are deaf-mutes with normal native intelligence.
 

Cretin birthsand ooulaton. PROFILES 2.0 assumes a linear relationship between goiter prevalenceand the birth rate of cretins." This relationship is also discussed in section E.1.2 above and in Endnote 9.Based on this relationship, PROFILES 2.0 computes the number of cretins who are born and survive the earlystages of life in any year T using equation IE-9]. 

IE-9] BC, - K64"PG,*B.. 

Where: DC - Births of surviving cretins in year "T;" PG2 - Prevalence of goiter in the population;Live births in year "T; B, ,and K64 - Proportion of live births to goitrous women that are cretins who survive
the early stages of life. 
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PROFLES 2.0 estimates that the number of cretins alive Inany year, T, equals the cretins born in allpast Years Ios the deaths of thos cretins according to standard life tables. Equation IE-1OJ gives the numberof cret alive In year T (CRET ) as a function of the cretin Popution (CRET T.1,cretin births (BC ,) anddeaths (DCF.,)ln year T-1. 

IElI01 CRETT - CRETT.I + BC. - Mr., 
Other mentallyimnaired dueto iodine deficiency. Based on their review of the available studies,Clugston at a (1987) conclude that iodine deficiency produces about three mentally impaired persons forevery cretin. Therefore, PROFILES 2.0 assumes a linear relationship between the number of cretin births andthe number of PMI+ CMI) births, and a linear relationship between the prevalence of cretins and theprevalence of PM•s. The prevalence of CMIs is assumed to be proportional to the goiter prevalence because itis correctable. The formulas that PROFILES 2.0 uses to compute values for PMI and CMI are given inequations IE-1 11 through |E-13|. 

|E-11] 
 BPMI, BCT K63 * 1-1(65). 

[E-121 PUIT - CRET t * K63 * (1-K65). 

IE-131 CMIT , K63*KB4*K5*PGTe*P, . 

Wher: EPMIT - Births of PMIs in year T; BCT - Cretin births in year T;year T; CMli - Number of CMIs alive inCRETT - Number of cretins alive in year T; POT - Goiter prevalence in year T;PMIs alive in year T; K63 - PMIT - Number ofThe ratio of mentally impaired persons due to iodine deficiency (PMI+CMI) tocretins; K64 - Cretin birth rate in goitrous women; and K65 - CMI/(PMI + CMI). 

The total number of mentally impaired persons due to iodine deficiency Is the sum of cretins, PMIsand CMIs. The rate of mentally impaired births to goitrous women is equal to K63*K64, and is stored
independently 
as relational variable K66. 

The Bangladesh default value for K63 is the estimate reported by Clugston at P/ (1987), namely K63- 3.0. The estimate for K64 was noted above (section E.1.2) as 0.343. No information was found on the
ratio of CMIs to PMIs. and the default value for Bangladesh is arbitrarily set equal to 0.10. 
 K66, the rate of allmentally impaired births to goitrous women, equals K63*K64, or about 13%. 

E.5.2. L29JQJnj (Not programmed in version 2.0; planned for version 2.1.) 

Some studies, notably Boyages at a/ (1989). have found a systematically lower IQ distribution inpopulations living in iodine deficient areas of China than comparable populations living in iodine sufficient
areas. 
 However, Bleichrodt at a/ (1980) found no such effect in Indonesia. Goiter prevalence in the deficient
areas in the Boyages at a/study was 60%, and in the Bleichrodt ot a/study was 68%.
the average 10 Boyages at a/ foundwas 12.0 points lower in the deficient children (84.4 vs. 72.4) and 10.5 IQ points lower in thedeficient adults (75.6 vs. 65.1). 

-
PROFILES 2.0 estimates the total number of lost 10 points due to iodine deficiency in two age groupsnewborns and the total population. Lost 10 points in newborns in any year T is proportional to the numberof live births and the goiter prevalence in year T. Lost 10 points in the total population depends of the goiter 
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pvalence in al pea yearsand his or@ is proportional to cretin prevalence. Formulas for computing lost lopoints in newborns and in the total population are given in equations IE-141 and E-15). 

IE14 uo.T - K2 ol&B.PGT. 

(E-15] UJOpm.T " K201CRETT I K64. 

Whe: BT - Uve births In year T; CRETT - Cretins alive in you T. as computed In IE-IO0; UI, T - Lost10 points due to iodine deficiency ininfrans bonn in yaw 6T;8 0,T = Lost 10 points due to iodinedeficiency Inentire population Inyear "T;--64 - Proportion of births to iodine deficient women that arecretins; K201 - Average deficit per person in 10 points due to Iodine deficiency during pregnancy compared
to persons with iodine sufficient mothers. 

In manual applications of this model to Bangladesh, the value of K201, the average 10 Jeficit due toiodine deficiency, was set equal to 10.0, just les than the lowest of the two 10 deficits reported by Boyages
et a/ (1989). 

E.6. S 

The school repeat rate Is defined as the proportion of students enrolled in a particular grade (orgrades) that have been enrolled in that same grade in any previous year. Repeat rates are an indicator oflearning and school performance and are also related to school costs. 

In PROFILES 2.0 iodine status and stunting influence school repeat rates. Fiorro-Senitez et / (1986)reported that first grade repeat rates dropped significantly in an Ecuadorean village after Iodine deficiency inthe village was eliminated, compared to a control village, but that little or no effect was observed in repeatrates in grades 2-6. 
 The first grade repeat rate was 1.77 times higher in the control. In a comprehensive
review, PoIlIn (1990) presents evidence that reduced stunting has improved school performance when
accompanied by mental stimulation such as tutoring. Therefore, PROFILES 2.0 assumes that stuntingreduction programs must be accompanied by mental stimulation programs in order to influence school repeat
rates. 

The number of primary school repeaters in any year is a function of the school age population andenrollment rate in that year. PROFILES estimates the number of repeaters in the first grade separately fromthe repeaters in grades 2-6 because a large proportion of all repeats occur in the first grade, and because ofthe evidence that the relative repeat rate associated with iodine deficiency is markedly different in the firstgrade than in grades 2-6. In this model, the estimate of first grade repeaters is based on the 6 year old cohort
and the estimate for grades 2-6 is based 
on the 7-11 year old cohort. 

With respect to iodine deficiency, PROFILES 2.0 assumes that cretins do not enroll and that thenumber of repeaters is proportional to the prevalence of CMIs + PMIs in the 6 year and 7-11 year age cohorts.With respect to stunting, all three severity levels (mild, moderate and severe) are grouped into a singlecategory. As noted above, PROFILES 2.0 assumes that a drop in the stunting prevalence reduces the repeatrate to the extent that the stuntinu reduction is accompanied by a mental stimulation program. PROFILES 2.0uses a prevalence-like variable called POyto indicate the proportion of children involved in stunting reductionthat have also participated in mental stimulation programs such as tutoring. 
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Rative rate variables, specifically relative school repeat rates, are used to derive the default values ofthe Indicator speCfi repeat rates, similar to the approach used in the mortality and morbidity functions. Fourrelative repeat rate variables are defined - the relative repeat rate for CMIa+ PMIs In grade 1 (K67)and ingrades 2-6 (K68), and the relative repeat rate for stunted children in grade 1 (K10) and in grades 2-8( K11).addition relational variables are defined for the base year first grade repeat rate (W84), the base year repeat 
In 

rat for grades 2.6 (W85),the base year enrollment rates for first grade (W100)and grades 2-6 (1(101). Theformulas for calculating the number of repeaters by grade level are given in the endnotes.N 

Default values for Banoladesm. Default values for relative repeat rates for children of iodine deficientmothers are taken from the Ferro-Bnitaz t */ (1986) study inEcuador, with the first grade relative rate (K67)equal to 1.77 and the repeat rate for grades 2-6 (K68) set at 1.0. No direct data was found on relative repeatrates for stunted children, but based on Pollitt's work, a 5% effect was assumed for all grades.default values of K10 and K11 were set at 1.05. 
Thus the 

The base year repeat rates and enrollment rates were setequal to the overall repeat rate and overall enrollment rate In primary schools in 1990 as reported by theBangladesh Ministry of Education, namely K84 - 5%, K85 - 5%, KI0  89% and K101 - 89%. 

E.7. Government Exenditures 

PROFILES 2.0 estimates the potential effect of mtritional improvements (asmeasured by changes Inthe nutrition indicators) on government health and school expenditures. These estimates should not be
construed as predictions of actual increases 
or decreases n government budgets or expenditures. Rather, theyare estimates of what it costs the government to accomplish certain work which no longer needs to be donebecause of nutritional improvement. 

E.7.1. Governmenthealth expenditures 

Government health expenditures are determined by morbidity, vision impairment, mortality and births(including stillbirths). Morbidity related expenditures are estimated for three childhood diseases - respiratoryinfection, diarrhea and malnutrition, which in turn are related to weight-for-age, feeding mode, birthweight (forneonates), iron status and vitamin A status. Vision impairment is related to vitamin A status. Mortality isrelated to all six nutrition conditions. Number of births is influenced by feeding mode; and stillbirths by ironstatus, iodine status and birthweight. The expenditures associated with morbidity, vision impairment,
mortality and births 
are summed to obtain total expenditures. 

Morbidity Morbidity-related expenditures are proportional to the number of clinic visits, which in turnare proportional to the prevalence of respiratory infection, diarrhea and underweight (moderate and severeonly). Specifically, PROFILES 2.0 defines three relational variables, K94, 
K95 and K96, that give the average
number of days a child is sick with respiratory infection, diarrhea or underweight (moderaterespectively, to generate or severe),one clinic visit. The formula for estimating morbidity-related expenditures is given in
 
equation IE-161.
 

IE-16J EXIT - K104 * fS.,/K94 + S.?/K95 + 365.POPm.T(PLz, .T+PU4US.T)/K96. 

More EXIT - morbidity-related government health expenditures in year T. su.T - total days ofsickness with disease type "bo in children under 5 years in year T. PUvm.T - Prevalence of underweight ofseverity level "V' (V,-3 for moderate, V-4 for severe) in children under 5 years in year T. K94 - Average 
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days sick with rnirtory infection to genera one clinic vist Ku generate one clinc visit. KOO - Days ina s 
Average days siwith diarrhe to

of moderate or vere underweight to generate one clinic 
vint for ltion 

Morbidity cost default values. In a study of diarrhea costs in indonesi, Lerman etM(1985) foundthat 37% of all diarhea episodes i children generated a clinic visit, and that the marginal cost (medicines,tets, supplies, but not ;ersonnel or facilities) was $0.85 (U.S.) per visit. For Bangladesh, PROFILES arbitrariyassumes that 15% of all diarrhea episodes generate a clinic visit, which yields a figure for K95 of 53.3 days ofdiarrhea to generate one clinic visit assuu an average annual diarrhea prevalence of 29.4 days and an
average duration of 8 days per dianrhea episode. 
 In lieu of other data, K94 (respiatory sick days to generate 
one clinic visit), is set equal to K95, namely 53.3 days. 

A study of 19 health clnics in Bangladesh found that 11% of il the visits were for "malnutrition" and23% were for "diarrhea" (Stanton and Clemens, 1989). The default value for K96, the days of malnutition(moderate plus severe underweight) required to generate one clinic visit, is estimated to be 509.1 days usingbase year data and assuming the same ratio of malnutrition to diarrhea clinic visits as found by Stanton and 
Clemens." 

Vision imnairmer. Vision related costs are proportional to the prevalence of blindness and partialblindness in preschool and schl- ged children. The marginal average annual government health expendituresassociated with one totally blind child (K59) and one partially blind child (K60), over the expenditures for anormal child, form the basis of the estimate, as given in equation E-171. 

IE-171 EX2, - K59 (PTU.T*pOPUsT+PTBS.1.'Pops. 
4,T) + K6Oe{(Pp9.,T*POpuL,+PP9s 

14.TPOP. 4,T). 

Where: EX2 T - Vision-related government health expenditures in year T. PP8,.T - Prevalence of partialblindness in children in age group "A6 in year T. PTBA. - Prevalence of total blindness in children of ageA in year T. K59 - Average annual government health expenditures to care for a totally blind child over
and above the costs of caring for a normal child. K60 -
 Average annual government health expenditures tocare for a partially blind child over and above the costs of caring for a normal child. 

Vision cost default values. No information was found on the additional .cost to the government of
caring for visually impaired children. Therefore, for the Bangladesh application, K59 and K60 were both set
 
equal to 0.
 

Moral t. Mortality-related government health expenditures are of two types - those directly relatedto the death such as funeral or record-keeping costs, and those related to the replacement of the dead childwith another pregnancy and birth. The direct costs are estimated by multiplying the number of under 5 deaths(plus stillbirths) by the average direct cost of a death (K105). Costs associated with replacement of childrenwho die are proportional to the numbier of child deaths, the replacement rate (K109) and the averagegovernment health expenditures to raise a replacement child to the age of the replaced child's death (averageage of death in U5 children (K107) times the average annual government health expenditure per person(K108)). PROFILES 2.0 assumes these expenditures occur in the year that the replaced child dies. Theformula for estimating the direct costs related to mortality is given in equation IE-18] and the formula forexpenditures related to replaced child deaths is in equation |E-19). 

[E-181 EX3 - Ki05 (POPMT *Xc.T + BT SB)' 
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I1)11 EX4r - K107K108'K10e(popw.Te ,).
 

Where EX3T - Totl goverrnent expenditures in yew T associated with direct costs of child deaths.- Total gove.rnent eenditures EX4rI yw T associated with replacement of under five deaths..births in year T. 4 - Stillbirth rate per live birth in year T. 
Br w Live 

XuL --Mortlity rate of children under 5years in year T. K105 - Average direct cost associated with a child death.US deaths occur. K109 K107 , Average age at which , Average annual cost to government of providing health services to one US child.K109 - Average replacement rate of children who die with another pregnancy and birth that would not haveoccurred if the first child had not died. -

Mortality cost default values. Based on a comprehensive review by the United Nations Office ofPopulation (UN Secretariat, 1988), PROFILES 2.0 estimates the value of K109, the child mortality replacementrate for Bangladesh, to be 20%. A study of health costs inMatlab, Bangladesh (Horton and Caquin, 1983)reported that in 1979 the marginal annual cc't per capita for health services was $1.80 (U.S.). Thistranslates into $4.61 in 1990 assuming a 9% inflation rate, which is the default value for K108. The averageage of US deaths (K107) is estimated to be 2.0 years. No information was found on the average direct costof child mortality, and the default value for K105 was arbitrarily set equal to $0.10. 

Delveie. Each birth and stillbirth is assumed to generate a government expenditure that includesprenatal and delivery care, and which is denoted by K106. Total delivery related costs In a year are simply theproduct of this average cost and the total number of live births end stillbirths in that year, as given in equationIE-201. 

IE-201 EX5T - K106"(B + Sit.).
 
Where: EX5D -
 Total government expenditures in year T associated with deliveries, including prenatal and
delivery care costs. 
 St - Live births in year T. SB4 - Stillbirth rate per live birth in year T. K106 -Average government expenditures associated with one birth. 

I=oa. Total government health expenditures in any year related to child morbidity, vision impairment,
mortality, mortality replacement and births is the sum of the individual components, 
as given in equation IE
211. 

IE-211 EX6I - EX1 + EX2T + EX3T + EX4 + EXSr. 

Birthing cost default values. No information was found on the average cost associated with prenataland delivery care for one birth. The Bangladesh default value for K106 was arbitrarily set at $2.00. 

E.7.2. Government schoolexendtures, 

PROFILES 2.0 estimates government costs associated with primary school repeaters, not allcosts. schoolThe estimate is the number of repeaters in a year times the average cost of educating a primary schoolstudent for one year (K102). The formula for estimating this amount is given in equation IE-221. 

IE-221 EX7 - K102 9(REPI.T + REP.T)" 
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: EVT? - Government expenditures Inyer T associated with primary school repeaters (gras 1-6).. - Numberofrepeate grade T (WhereG-i for frstorade and G-.2+K102 forgrades 2) i yearT.Average cost to government to educate one pNim h student for one year. 
The default value of K102 for Bangladesh Is set equal to 400 Ta bad on MinIst of Educationdaa 

E.8. Produeion and Value of Breastmlk 

E.S.1. Cluantity of bmestmilk 

The amount of breastmlk produced by a lacting woman depends on the mode of feeding (fuil orpartial breastfeading) and the age of the child. Production is higher with younger children and fullbreastfeading. Using the methodologies given by Alim (1993) and Levine and Huffman (1990, PROFILESestimates the average maximum potential amount of bresatnik a mother produces at different child ages, andthe losses that occur at these ages duew no-brestfeaeding and non-optimal partial breastfeeding, therebyarriving at the estimated actual production by age and feeding mode. Equations IE-23) through |E-261
compute, respectively, the potential national production, national loss due to non-breastfeeding, 
 national lossdue to non-optimal partial breastfeeding, and actual national production, all In liters. Note that potential dailyproduction (K12-K 15) is given in mililiters, and therefore must be divided by 1000 to transform the answer toliters. 

IE-231 OTYIL.  (POPs,*.vOK12 +POP&1,,.TK13+POP .n,.LTK 14+POP .3,TK15), 365/1000. 
IE-241 QTY21, - (PF3..,4 ToPPC0,T*K 12 +PF3.$.,.LtTPoPe.l,. TK1 3+ PF3'12.b2I °TPOPIzmnz.LK14+PF3-N'
IE-251 QTY3L PTpOP4.,TIK1 5) 0 365/1000.- (pF- &.T.POPb&LTOK12.K16+PFLR,,T*POP&Ilo.TOK13oK17 

+ PFL2IImA.oPP1,','T°K 149K18+PFLXa 4T*POP* .TK15OK19) 365/1000. 

IE-261 OTY4. - OTYILT - OTY2LT - OTY3.V . 
.fl.: OTY 1'l - Total potential production of breastmilk in region 41 In liters during year T. QTY2k -Loss of potential production of breastmilk in liters in region "L' during year T due to prevalence of nobreastfeeding. OTY3.T - Loss of potential production of breastmilk in liters in region "L8 during year T due
to prevalence of non-optimal partial breastfeeding. 0 IY4L.T 
 ,breastmilk in liters in region 61. 

Estimated actual annual production ofduring year T. PFLA., 'A" in location "L"in year T. 
Prevalence of partial breastfeeding in age group
PF3.,A.T - Prevalence of no breastfeeding in age group "A" in location "Lo in
year T. K12-K15 -
 Average maximum potential daily breastmilk production per mother in milliliters with
child in age groups 0-5m, 6-11 m, 12-23m and 2 4-35m, respectively. KI6-KI9 - Average percentage lossin breastmilk production due non-optimal partial breas'feeding with child in age groups 0-5m, 6-1 Im, 12-23mand 2 4 -35m, respectively. 

u. The default values for the potential daily maximum production at different ages (K12-K15) is based on estimates by Rhode (quoted in Alim, 1903) and Brown eta/, 1982 (quoted in Huffman andHuque, 1983). Default values for the loss rates due to non-breasleeding and non-optimal partial breastfeeding 
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1.Average potential daily prduction of 850 610 530 360 breastmilk in ml (K112415)
2. National potential production of 712 423 890 591breastmilk in mlon ltrs (Y40) 

2.616 

3. National loss due to non-brassfed in 7 9 72 262 340
million liters (Y41)
4. Average loss rate due to non-optimal 20% 30% 40% 60% 

partial breastleeding (K16419) 



5. National loss due to non-optimal partial 32 88 316 
 174 609breasteeding in million liters (Y42)
6. Estimated national production of 673 326breastmilk in 1990 in re~lion liters fy43) 503 165 1,667 

E.8.2. Marketvalue of reastmilk 

In order to estimate the market value of all breasitmilk produced in a year, PROFILES 2.0 estimates the
total liters of breastmilk produced by rural mothers and urban mothers separately, and then multiplies these
volumes by a market price per liter. The market price m rural areas (W45)can differ from the market price in
urban areas (K46).
 

The estimated market value (m $ U.S.) of the breastmilk produced (MVBT) in the entire country is thesum of the value in rural areas plus urban areas, as given in equation IE-27]. 
[E-27J MVBT  (K45,QTy4m, + K46QTY4u.,) /K97. 

3,h=: MVB1 - Market value (in $ U.S.) of all breastmilk produced in year T.breastmilk produced by mothers in location "L"in year T. 
OTY4 T - Total liters ofU.S. dollar. K45 - 1(97 - Exchange rateMarket value of one liter of breastmilk substitute in rural areas 
- local currency per onein local currency. K46 -Market value of one liter of breastrnilk substitute in urban areas in local currency. 
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i serviadueli16own mt valued at 10 TaWm puW oereid er was undas tex umbstitute for brWuMWWilk Valued at 40.Tm pW nw waa und as the urbm substitutes for brestM6 folowing thesggestios of Alm (1993). 

.8.3. Net cost of breastmilk asubats Ne savings not progranmed in version 2.0; pared for version 

n addition to healh advanages. restmik is less expnsive then breastnilk nItutes. F....LES2.0 assmes that from the family-s viewpoint, the monetary value of basatfeeding equels the savings fromnot buying hsamk subfttes rnus the additional cost of fesuin the lactating mother (over and above thecost of feeding her Ifshe wer not b.. ea.dingj. For the entir country. the savings from bresofeedingequals the market value of breastmoilk Produced (OTY41 less a fractiothe mother M202). of that amnount for additional food forEquation 21 estimates the svingL 

IE-281 
SAV1T - (1-K202) * MVi . 

.ahr: SAVIT 
-

- National savings in $ U.S. assciated with breastfeedtng over substitutes in year T. MW7
Estimated market value of breastmflk produced nationally in year T. K292market value of breastmilk devoted to 

- Fractional part of the
marginal food for lacting mothers and other marginal 
costs associatedwith breastfeeding. 

E.9. Current WorkerProductivity Iron Related.-

Levin et a/ (1993) report that workers with iron deficiency anemithan non-anemic workers, peoducing 
ae less productive at physical labor1.6% ls output for every 1.0% their Hgb is below standard.nPROFILES 2.0 uses this result to estimate the effect of iron status on the productivity of agricultural workers.In order to apply this model, the average iron deficit of workers in the country must be obtained so that therelative productivity of anemic and non-anemic workers can be estimatd. 

In the Bangladesh application, the distribution of iron levels in rural adults was obtained from theBangladesh 1989/90 National Nutrition Survey (BBS, 1991), with the result that anemic workers are estimated
to be 80.5% as productive as non-anernic workers in Bang0adesh.=
 

In order to estimate the value of this lost productivity in the agricultural sector, the Gross Domestic
Agricultural Product for 1989/90 is attributed to anemic and nonanemic agricultural workers according to their
prevalence and relative productivity. 
 rhe average anemic agricultural worker in Bangladesh contributed $261(U.S.) in the base year and the average non-anemic agricultural worker contributed $324 (U.S.)." 

The model assumes that in the future, anemic and non-anemic agricultural workers will continue tocontribute $261 and $324 per year respectively to the Gross Domestic product (GDP),work force will stay at the same percentage of the total work force as in the base year. 
and that the agricultural 

It also assumes thatthe agnicultural sector will absob increased productivity due to reduced prevalence of anemia as well as thenatural growth in population. 
Product as 

The formula used by the model to estimate the Gross Domestic Agriculturala function of the Prevalence of iron deficiency is given in equation IE-29J. 
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3.I ODAP
-. " "GDAP..kT-v 
 + GDAP...,T 

- |K74P*IR.M).? + K73olC74O(1.PgL 
1 )i * (KOSB*K9bopp,,T). 

MM ODs.s COMlbutjon On ban year $ U.S.) of grouprodut I year T. -0 to the Cro.i, - domestic agriculturalPrMvalene of iron deficiency I yaw T iad ( -ut e a n51. K73 - Productivity of an average anemicworker as a fraction Of trodctivity o an aveorige 
d 

3no4ndanemnic worker. K.74 = K983 - Average annual productivity per anemico agrM*icraRural labor forice participation rate. KOO - worker Inbas year in * U.S.Fraction of employed nal persons in agriculture. 
The default values for K73,K74, K98 and .99. i Banglaesh 8a, Mspectey, 0.805, $261, 0.84and 0.70.2 

E.10.1. ea!agrch 
Nutritional events that occur during childhood, such as gon
the future productivity and wages earned as an adult. 

bi or stunted, 
can influencePROFILES 2.0 ertigmadue to thre longaing, ntron relat the value of future lost wagesdisabilities that occur prior to bift or inChildhood - visionimpairment due to vitamin A deficiency, mental imPairmenit due to iodine defi ency and stunting. PROFILES2.0 also estimates the value of future lost wages due to childhood mortality. These events are termed
"disabling nutritional events.-


Each of these disabling nutritional events generates a lifetime of reduced wages.the value of the lost wages, PROFILES In order to estimate
the proportional 

2.0 defines a disability factor for each type of event which quantifiesreduction in productivity (K7,K55,K56,KG9,K7Ol. The annual wage in any future year isassumed to equal the current average annual wage IM 12) adjusted for the disability factor and for the currentemployment rate (K111). 
 These adjusted annual wages are summed for all productive years after discounting
them back to the year when the disabling nutritional event occurred.means of The discounting is accomplished bya Lifetime Dicountng Factor (Oa)) which is a function of the ages of entry to and exit from thelabor force (K114, K116), an annual discount rate reflecting the time value of resources (K113), the age, a,at 
which the disabling nutritional eent occurs, and the probability of surviving from age ea' to each future wageearning year.' When the Ifetime discounting factor is combined with the current average annual wage, the
employment rate, the disability factor and the number of children who suffered the disabling event in year T,the result is the discounted lost future wages for year T. 

Computed ts 
 way, lost future wages are an indication of future productivity that is DD
due to current nutritional deficiencies. PROFILES 2.0 does not address the issue of whether jobs will 
.i& 

be 
lost

available, although the employment rate variable (IC111) can be altered to reflect whatever assumption theuser wishes to make in this regard. 

In the Bangladesh application. the default value for the employment rate (KI 11) was 75%, and the
default values for the ages of entry (KI114) and exit (K115) to and from the labor force were set at 10 and 64years. The annual disount rate IK113)was set at 3%. based on the reCOmmendation of the Word Bank(1993). 

4B 

BEST AVAILABLE DOCUMEN\T 



E.1O.2. Lme fut wa due t2 vision -

I PROFILES 2.0 vision IsInfluenced by vitasmin A statue. Towadisability that Influenices future wages 
or partial blindness isa loig-terrinthe Bangladesh applicatioN, th defaulit values for totai blindnesdisability (1(55) and partial blindness disability M(I) were 50% and 20% respectively. 

For Purposes of estimatin lost future wages, PROFLE 2.0 assumes that all. new casepartial blindness inpreschool children (0.4 years) oc on total andat 3years of age, and insh" age children (5-14years) occur at 9years of age. The formula for computin lost future wages due to total and partial containfour components, namely, lost future wages associated with total blindness in preschools, total blin inschool age children, partal blindness in preschoolers, and partial blindness in age ctdren as given inequation IE-30. 

IE-30 WAGEIT - POPTIO TB T-KSS+IPBu.LTK5)+KlllKI112eO(3) 
+ POP.B.T'UTDB.T a K55 Il S4.TK5)+K111K112g(9).
 

Wher WAGEIT occurring in year T. 
Total discounted lost future wages due to new-TB- i -cidence case of total and partial blinnesof now cams of total WInn in age groupProductivity disability from total blindness. A Inyear T. (5515 - Productivity disability from partial blinktEmployment rate. K112 - ws. Kill -Average annual wage. of&) -U fetime discountin factor for people of age *ayears. as defined in endnote 33. 

E.10.3. Lost future wanes due tomentalImpairment. 

Although several types of nutritional deficiencies can influence learning performance, only iodine
status is assumed to influence lost future wages due to mental impairmeMt
application, cretins are Specifically, in the Bangladeshassumed to be totally disabled (KC69 -25% disabled 1K70 25%). All new cases of cretinism, PMI and 
100%), 

CMI 
and PMls and CMls are assumed to be-
are assumed to occur at birth.(Therefore future lost wages will be slightly overstated in years when goiter prevalence is dropping becausethe decrease in CMIs will not be reflected.) The formula for discounted lost future wages due to iodine-relatedmental impairment (WAGE2) is given ir equation |E-311.
 

E-3 11 
 WAGE2T - B'PG*K64 (K69* + K63K70) 0KIlllOK112fO). 
M : WAE21 - Discounted lost future wages due to iodine-related mental impairment first occurring inyear T. 14 - Live births in year T. P - Prevlencs of goiter in year T. K3 - Ratio of PMl + CMIbirths to cretin births. K64 - Proportion of all births to goitrousProductivity disability factor for cretins. 

women that are cretins. K69 -K70 - Productivity disability factor for PMls and CMIs.Employment rate. K1(12 - Average annual wage. KllI g(0) - Lifetime discounting factor for people at birth,as defined in endnote 33. 

E.10.4. Lostfuturewaesdueto stuniro. 

4' 



Rev41w" by Selvan (192)and Iurnger at & (logo) Indicate OWeWa tdo , ...stude hee found a arinlfnt rel8tionship between nature and "bOr Producty in adults. One of thansBUdi" addd and BuW' 1991) fo'und tha the productity of agfiturl workers Increased 1.38% for@vY 1%icemen in hight 
Another study (Martore at of,1991) found tht stmting at 22 Months of a was mnstalned intadulthoo. Therefore, PROFILES 2.o.assumes that stut i 

.
sa disabling nut ii event occurring at the ageof two years. 

In order to estimate the stunting diabity factors for mid, moderate and severe stting. M.=2.0 defines three e varable W4, K5 and K16)
adult height) for persn 

that give the adult height deficit Ws a Percent of rmalwho wee Mdly, moderately and severely stuntd at two yers of age. Thespercentage height deficits are multiPlied by the elasticity of productivity OR e
the respective disability factors. w nrspect to stature W71 to obtain
 

Discounted lost future wages due to stunting Is obtained by cmbinig the prevaslnce and dissUty ateach severity level in the two year old pop labon, the employment rate, the aeage annual wage and thelifetime discounting factor, as shown in equation IE-321.. 

E-32 1 WAOE3 T - POP ,LTS(P 'K4+ n XZ.,K6+PS4. T K O eIT Klll K 112 0 (2). 
3f,,: WAGE3T - Discounted lost future wages due to stunting at age 2 in year T.of stunting of severity level MAT - PrvlnV at age 2 in year T. K4 = Adult height deficit as proportion Of normal adultheight in adults who were mildly stunted at two years of age.
normal adult height in adults who were 

KS50 Adult height deficit as Proportion of
m.oderat y stunted at two years of age.as Proportifn of normal adult height in adults who were severely stunted 
K6 - Adult height deficit 

ElasticitY of Productivity in relation to adult height deficit. 
at two years of age. K7 =
 

annual wage. KII-I Employment rate.
g(2) = Lifetime discounting K112 - Averagefactor for people at 2 years of age, as defined in endnote 33. 
In the Bangladesh application, PROFILES 


to stature I7) equaled 1.38, based 
2.0 assumed that the elasticity of productivity with respect
on the Haddad and Bouis (1991) study.8N Data in Burger
indicates that the approximate height deficits of mildly, moderately and severely stunted two year olds was 5
cm, 7 cm and 10 cm. 


t a/ 1990) 
This translates into percentage adult height deficits of 3.125% (K4), 4.375% IK5) and
6.25% (K6). 
 and given the base year stunting prevalences in Bangladesh, 
an y deficit of5.85%. 

E.10.5. Lostfu-re woes due tochildmortal. 

Lost future wages due to child mortality is qualitatively different from lost future wages due to visionimpairment, mental impairment or stunting
future years. 

in the sense that the dead child does not consume resources inThe present value of lost future wages due to child (U5) mortality in any year dependsnumber of US deaths in that year (X.j5) on theless the replaced deaths (W109), the employment rate, the averageannual wage, and the lifetime discounting factor Igfa)) at the average age of USis 100%. deaths. Productivity disabilityThe formula for computing lost future wages due to child mortality is given in equation |E-33j. 
IE-331 WAOE41 - POPz..?X,.(109eK111K11 

2 e0 (a) . 

'7 

http:study.8N


JIM= WAIM41 Dloafs d future lUst wiages dui to tM do mormty. y .yearT. KIO0 - ftponiofUISd U orlity,rate in 
Average anuel wagL 9(s) 

et hrepiladby anothebirh. Ktll - npoymN1rentr.Kl12 -- Ufhtin s dlscoi mn factor auw t the average age of US deats isS,"e definedin andin 33. 

ll. Lomstmc nroductiovt programmed in version 2.0- plrmd for version L1.) 

There Isevidence, alt 
Qwmpl 

kinitad, that iodine deficiency in lvestock reduces livStck Productivity, forin reduoed Production of eggs, milk end offspring, end furthermore, tha efforts to decrease iodinedeficiency in hiunans Can aleo decreaso It In Wvtoc. Dunn ad Van dr Haar (1990, pags 10) report that inone study ot in China, farm production in asedknot tf inthe igt yar following Wine defthiency
central 

The value of total Wavstck production Inany year T IVALI,) glv= in equation IE-341 is the aum Ofthe productio from "minaufficient 811d iodine deficien anml. PROFILES; 2.0 defines a separate variablefor the prevalence of Woine deficiency inJivestck (P11.) which is the average across aN types of fivestockweighted by the monetary value of the production of One anima (one iantd. A relative raw variable (K204)reflecting the relative productivity of Iodine deCficet livestoc to Iodine sufficient isused in the stiationPROFILES 2.0 assurnes that livestock production grows At a constant: annual rate (K205) due to increases inboth th, number of producing units and productivity per wet. 

E--341 VALIT - 01 PLT+K 2 04*LIuI- 1111 +K2051,.. 

Mft: VALIT - Monetary Value Of all livestock Production in year T. PL, . Prevalence of iodinedeficiency in livestock in yew T. K204 a Relative Productivity of iodine deficient to iodine sufficientlivestock. K20150m Annual growth rate of livestock production. 

Ad: Y34 - VAL1(1 - / PILO+K204oo0 ). 
Dfal t Total value of netvalu. mik0gg and hides from cows. buffalos. O% sheep, hemnand ducks in Bangladesh in 199213 was $1.-8

estimated to be 2.7% (K206), according 
million (VALJ. end the annual growth rate in this Production was 

In lieu of objective data, PILOwas set equal 
to 

to 
the Ministry of Agriculture (Burkhalter. 1993b, Working Note 14).50% of pGo roughly reflecting that the iodine status Of livestockon small farms probably resembles that of the human Population but livestock from large producers probablyare less deficient. In lieu of objective data. the relative productivity (K204) of iodine deficient animals was set
equal to 50% of iodine sufficient animals, which is the increase found in a study by the Bangladesh Ministry of
Agnculture that improved the diet of farm animals lalthough iodine was not included in the improved diet). 

E.12. Summaryof consenuences ssined monetaryvalue. 

Many of the consequences have been assigned a value in monetary terms. Thus, even though thesevarious monetary values have different meanings, it is possible to sum them, and in somo situations this maybe appropriate. These consequences are Summartzed below. 
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1. Replacement of feority effect of bratWdn2. Govenmnm heamt expenditure due to modfity3. Governyet healt epndtus due-to vision4. Direct ovemrment health wenditurms due to mortality5. Government expendiftl, due to mortalty replcemena. Government health axPendinr due to birte
7. Government expenditures due to schooj repeaters8. Net cost of breastmilk subsltutes 
9. Lost productivity due to iron deficiency

10. Discounted lost future wages due to vision impairment11. Discounted lost future wages due to mental knpavment
12. Discounted lost future wages due to stunting13. Discounted lost future wages due to child mortality14. Livestock production 
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UST OF VANULM
 
MWofu ued in Banglad are gIVM in brMktI
 

a1.44 l11e four variables (ala2AAw3,e4) the prporix ndtion in tol fecady duo to.w.,Ity.couaeplon. induced abortion Md IICMlon rmpctivlWy. (Templory WoblalesUed in tihe explanation of the fwelty conaeque"n functorL)
 
bg.sCoefficients used in formula estimnating creti 
 provalence temporry variabjWs. (Low cane 

kL 
"b"ao used a leading s&trirri to prvalenc varibl denothn type of d&sesM
BcT Number of birthe in location "- in yew OT Idemographk variabl).
Number of cretin born inyearBSPi, Nbe of emaet 

T thatw vs early staM of lie (consequenca varabWe).mentally Impaired (due to lodine deficiancy) birthe in yew -T(consequence variable). 

CO4 1 Total costs of pogram J in year T (program vriabl).Cl4 t 

C2j 

Sam cost of program J in year T wrogram vaale).
Annual maJntenance cost of program J per beneficiary coverd. Can be specifed as a
 
C3j 

function of program coverage. (program variable.)

Expansion cost per new beneficiary added to Program J (eqMusYear TI. Can be Specfed MeO If prorm shrikst inCMI, as a function of program coverage. (program vaable.1
Number of corectabie mentally impaired Idue to iodine deficiency) persons alive in yea
CC(oT -r" 

c ,Cumulative iconsquence variable). Used in intelligence consequence functin.
costs Of Program J from its start through year T (program vibjej.
CovJ.1 Coverae of ProgrinIsParyPopulaio
fraction Of t gouinyear Twhercoag s htotal Primary group reached by programCRET, (progmm variable).Number o crrtins alive in year T Iconsequeno variable). 

DAA,.v Number of deaths in age group *A' of sex S residing in location "L"in year T (both aconsequence and a demographic variable). 
e, 
 The degree to which the coverage of two programs Cand k) overlap, specifically, the
Proportion of the coverage of the smaller-coverage program that is not also covered by thelarger-coverage program.EFF.I Effectiveness of program J in reducing the correctable deficiency of its primary nutritionalindicator (in the severity categories repreasentting deficiencies) in the primary population groupin year T. where effectivenes is a number between 0 and 1 representing the fractionalreduction in the correctable deficiency, and correctable deficiency is the difference betweenthe base year Prevalence and the residual prevalence if the maximum impact is achieved(program variable).EXlI..EXS, Annual total government health expenditures in year T associated with U5 morbidity, U14vision impairment. direct US mortality, US mortality replacement and birthing, respectively

IconseQuence variables).EX6T Annual total govemn m* health expenditures related to nutritional factors in year T, name ythe sBum of EXITEX7, through EXST lconsequence variable).Government expenditures in year T associated with primary school repeaters Iconseuonce
variable). 

go 



FE 

FRA. 

ga) 

G1 

G2. 

GDAPAI 

PBA? 

rrTA. 

Relational 

K1 

K2 

K3 

K4 

K5 

K6 

K7 

K8 

K9 

K10 

The degree to Which the effectiveness of two programs 0 fignd k)bath Wnpmcowe by both progra. a eI aIly8 number Ill e by te u 
on 
o 

an individual 
WFb, to give the effectivene of the overlappit ptiat of Pogram s a um of an 
Tota fecundity; nmaimum average number of Wie births women would havi in their lifetimeaSUming maximum exposure during Ctdld~earing years and no contraceptn inducedabortion or lactation. -Tempoaryvariable used Inexpation of fertility consequence
functhonjFrtlty rate of women in age group "A" during yeorT after adjusting for nutrition effects(demographic varable). -
Lifetime discounting factor for disabling nutritional event occurring at age -a.- as defnrd inandnot 33.
Present worth of $1.00 generated year in thef
n auming an annual discount rateof K13 (used in definition of gia)).
A function that computes the probability that a person who is 
as, yea old will survive toax" years of age (used indefinition of gia)).Contribution (Inbase year $ U.S.) of Population group "A" to the gross domesric agricultualproduct in year T (conequence variable).
 

incidence of new cases of partial blindness 
 i age group NA in yer Or (consequence
variable).Incidence of new cases of total blindness in age group A in year Or (consequence
variable). 

- PEM 

Relative diarrhea morbidity in days sick per year with diarrhea of mildly underweight childrenaged 1-5 months compared to normal weight children of the same age. (1.125)
Relative diarrhea morbidity in days Sick per year with diarrhe, 
 of moderately underweightchildren aged 1-5 months compared to normal weight children of the same age. J1.250)Relative diarrhea morbidity in days sick per year with diarrhea of severely underweightchildren aged 1-5 months compared to normal weight children of the same age. (1.250)Average adult height deficit as a percent of normal adutt height of children who are mildlystunted at 2 years of age. (3.125)
Average adult height deficit as a percent of normal adult height of children who are
moderately stunted at 2 years of age. (4.375)Average adult height deficit as a percent of normal adult height of children who are severelystunted at 2 years of age. (6.250)Percent Productivity decrease for increase) in adults per one percent decrement (or overage)
below normal height. (1.30)Exponentiation factor in the relationship between severity of underweight and relative risk ofdeath in infants aged 0-5 months. 13.63)Exponentiation factor in the relationship between severity of underweight and relative risk ofdeath in children aged 6-59 months. (3.63)
Relative risk of repeating first grade by stunted children compared to non-stunted children.


(1.0) 

B1 



Ill IMe dik of n tk a yee ing U 24 by amldimn compared to rmi.etumd
ofdr (1.05) 

K12 Average potential daily production of c inimmihters by mWa mothers with Infantsaged 0 months. (650)K3Average potential daily production of breasmrhk in miliiters by rural mothers with infantsaged 6-11 Months. (610)K14 Average Potential daily pprodio of brestmlik inmilliliters by ruiral mothers with didranaged 12-23 month. (530)K15 Averae potential daily production of bresw Inmiter by rural mothers with a dren
aged 24-35 months. (380)K16 Proportion of Potential production of brastmilk lost on average due to suboptinal
breaeding practices in women with infants aged 0-5 monthsK17 Proportion Of Pow (0.2)Production of breastnilk lost on avera due to suboptimalbreastf.ding practices in women with infants aged 6-11 months (0.3)Proportion Of potential Production of breastMl 
breSCieedng practices 

lost on average due to suoptimal
inwomen with children aged 12-23 months. (0.4)K19 ftPoorion Of Potential producton of bratmilk lost on average due to suboptimalbreleedin practice m women with children aged 24-35 months. (0.5)K20 Reative risk of neonatal death In infants who do not Initiate bresaffeeding compared to thnwho do. (6.0)


K2 1 
 Relative diarrhea morbidity during neonatal Period in days sick per year with diarrhainfants who initiate breasteedm g compared of rural 
K22 to those who don't. (3.91)Relative diarrhea morbidity indays sick per year with diarrhea of rural infants aged 1-5months who partially breastfeed during this age compared to those who exclusively

breastfleed during the same age. (2.16)
K23 Relative diarrhea morbidity in days sick per year with diarrhea of rural infants aged 1-5months who do not breastfeed during this age compared to those who exclusively breastfeed 

during the same age. (3.91)
K24 
 Relative diarrhea morbidity indays sick per yaw with diarrhea of rural infants aged 6-11months who partially breastfeed during this age Compared to those who exclusively

breastleed during the same age. (1.00)
K25 
 Relative diarrhea morbidity in days sick per year with diarrhea of rural infants aged 6-11months who do not breasTleed during this age compared to those who exciusively breastleed 

during the same age. (1.54)K26 Relative diarrhea morbidity indays sick per year with diarrhea of rural children aged 12-35months who partially breastfleed durng this age compared to those who exclusively
breastfeed during the ame age. (1.00)Relative diarrhea 

of rural children aged 12-35months who do not breastleed during thils ae Compared to thoe who exclusively breastfeed 

K27 morbidity in days sick per year with diarrhea 

during the same age. (1.00)K28 
 Relative rsitory infection morbidity during neonatal period in days sick per year withrespiratory infection of all infants who initiate breastfeeding compared to those who don't.
(4.20) 

U2
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aR 	 respiratory infection mobkt indays ck per yeainWft ae 	 with respitry infection of aN1-5 months who Partially brenstfeed durin fts age compared to thoe whoexClusively bramsteed durin the same ae. (2.27)Rteative respiratory Infection morbidity indays sick Per year with respiratOry infectioni of allinfts aged 1-6 months who do nl breastfeed durfingt ae compared to those whoexc03sively brastfeed during the &nK31 	 age. (4.20)Relative respiratory infection morbidity in days sick per year witt respiraOry Infction of allWants aged 6-11 mnts who Partially brsfed durng this age compared to those whoexclusively breastfeed &:;ng the same age.K32 	 (1.00)Relative respiratory Infectin morbidity In days sick per year with rgspiatory infection of alInf.t aged 6-11 months who do not duxin ,reatfeedexclusively brestfeed during the same age. (1.78) 
this age compared to ths who

K33 Relative respiratory infection morbidity in days sick per year with respiratory of a childrenaged 12-35 rnnths who partially bretfeed during this age compared to those whoexclusively brhauteed during the same age.K34 	 (I.00)Relative respiratory infection morbidity in days sick per year with respiratory infection of allchildren aged 12-35 months who do not breastfeed during this age comparedexclusively breastfeed during the same age. 
to those who 

K(35 (1.00)Ratio 0f relative diarrhea morbidity in urban infants aged 0.5 months who partially brestfeedcompared to those who exclusively breastfeed (K21. K22) to rural infants of the same age.
K36 Ratio of relative diarrhea morbidity in urban infants aged 05 months who do not breastfeedcompared to those who exclusively breastfeed (K3) to rural infants of the same age. (2.77)K37 Ratio of relative diarrhea morbidity in urban infants aged 6-11 months who partiallybresilead compared to those who exclusively breastfeed IK24) to rural infants of the same 

K38 	 age. (1.0)Ratio of relative diarrhea morbidity in urban infants aged 6-11 months who do not breastfeedcompared to those who exclusively breastfeed (K25) to rural infants of the same age. 
K39 Ratio of relative diarrhea morbidity in urban infants aged (1.13)

12-35 months who partiallybreastfeed compared to those who exclusively breastfead (K24) to rural infants of the same 
age. (1.0)
 

K40 
 Ratio of relative diarrhea morbidity in urban infants aged 12-35 months who do notbreastfeed compared to those who exclusively breastfeed (K25) to rural infants of the same
K41 	 age. (1.0)

Relative risk of death in infants aged 0-5 months who are partially breastleeding compared tothose who are exclusively breastleeding of the same age.K42 Relative risk of death in infants aged 0-5 months who are 
(1.2)
 
not breastfeeding compared to
 

K43 
those who are excJusively breastfeeding of the same
Relative risk of death in infants aged 6-35 months who are partially breastfeeding compared 

age. (1.3) 

to those who are exclusively breasTneeding of the same age.K44 Relative risk of death in infants aged 6-35 months who are 
(0.9) 

not breastfeeding compared tothose who are exclusively breasnleeding of the same age.K45 	 (1.2)Value in Taka of one liter of breasimilk in rural area. (10)K46 Value in Taka of one Iner of breastmilk in urban area. (30) 

Relational - Birth weight 
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Pative risk of stllbirth to malnouriheK47 mother, S 10dicate low hlrthwelgt (below 2500o weS.Mal nouirished mohe as idica by nom 12SWrm amor ore)blrtwaeLgt j(10.0)K48 eaktiv risk of neeontal death to kdaMwith low blhwet (elow 2500 qms) comparedto Ot of inanto with normal blrwelh .K48 (10.0)Rlte diarrhea morbidity Indays pr year with disr In neonates with lowblrthwq h (,eow 2500 grams) corpard to those with normJ bkthweiOht, (1.25)K50 Relve tMepIrtY infection Morbidity in days sicneonata with low birthweicht per ygw with respiratory, infection inbelow 2500 grams) conmared to tose with normal
birhewh (1.00)-

ReASe - Vitamin A 

K51 Raistive morbidity In days sick per Year in chdrn Sed 6.9 months whodeficient S e vitamin Adicatd by serum retnol below 20 ugd compared to childrn who ae notvitamin A deficient of the same age. (1.263)K52 Proportion of U5 children who survive at least one yer after going totally blind (K52 ,for children over 5 years). (0.5)K53 ReatIve risk of death in children aged 05SeUm mnt who are vitamin A deficient as indicatereinaebelow 20 ug/dI compared to chIlde bywho are not vitamin A deficient of the 
K54 Same moo. (1.82)Relative risk of death in children aged 6-59 months who are vitamin A deficient as indicatedby serum retinol below 20 ug/dI compared to children who ar not vitamin A deficient of the 
K55 

same age. (1.82)
Reducton in productivity due to total blindness. (0.50)K56 Reduction in Productivity due to partial blindness. (0.20)K57 Proportion of nightblind clildren fthat jo totally blind. (0.05)
K58 
 Proportion of niohtblind children that Uo partially blind. (0.05)

K59 Annual average government expenditures to care for one totally blind child over theexpenditures for a normal child in Taka. (20)
 
K60 
 Annual average government exPenditures to care for one partially blind child over theexpenditures for a normal child in Take. (10) 

Relational . Iodine 

K61 Excess Stillbirths per cretin born, (0.656)

K62 Excess neontsl deaths per cretin born. 
 (0.602)K63 Ratio of mentally impaired persons IMI) to cretins. (3.0)K64 Proportion of births to iodine deficient women (as indicated by goiter) that are cretins who

survive the early stages of life. (0.0343)K(6 Proportion of all persons who are mentally impaired due to Iodine deficiency (except cretins)whose mental impairment can be corrected with iodine.K66 (0.10)Proportion of births to goitrous women that are mentally impaired (including cretins) due to'iodine deficiency in the mother during pregnancy. (0.13)K67 Relative risk of repeating first grade by children born to iodine deficient mothers compared to
iodine sufficient moter.K68 (1.77)Relative risk of repeating a year in grades 2-6 by children born to Iodine deficient motherscompared to iodine sufficient mothers. (1.0) 
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K6 neduction in producdvty due to Cretinism. (1.00)K70 Reduction Inproductivity due to mental Impairmen from Iodine kicency in pregnant
motew. (0.25) 

Relational - Iron 
K71 Ielative risk of stillbirft for women who are Won defcieM during pregnancy compared to 
K72 woman who are kon sufficient. (0.012)Relative risk of neonatal death in newborns of mothes who ae iron deficket duringpregrancy compared to mth who are on sufficient during pregnancy. (0.012)K(73 The ratio of the productivity of an iron deficient mn laborer compared to the productivityof an kmo sufficient ma laborer. (0.805)
 
K75 Annual contribution to GDP of one kon deficient agricultural labre

K(74 

Relative diarrhea morbidity in days sick Per year with darrhes in neonates whose moth 
in U.S. dollars. (e281)

wee siron deficient in pregnancy compared to those whose mothers were not iron deficient. 
K76 (1.0)Relative raspiratory infection morbidity indays sick pr year with respiratory infection inneonates whose mothers were ron deficient during pregnancy compared to those whosemothers were not iron deficiem (1.0) 

Relational. Crossovers and Interactions 

K77 Proportion of infants aged 0-5 months of age who are both vitamin A deficient and normalweight-for-age, expressed as a fraction of what would be expected If these two conditionswere independent (0.25)K78 
 Proportion of infants aged 0-5 months who are both vitamin A deficient and exclusively ofpartially brestfeed , expressed as a fraction of what would be expected I these twoconditions were dependent. (0.10)K79 Increased relative risk of death ininfants aged 0-5 months who are severely underweight endwho do not breastfeed, expressed as a multiple of the relative risk of death of all severelyunderweight children of this age. (5.0)K80 
 Proportion of children aged 6-71 months of age who are both vitamin A deficient and normalweight-for-oage, expressed as a fraction of what would be expected If these two conditions 
K81 were independent. (0.25)Proportion of children aged 6-59 months who are both vitamin A deficient and partiallybreastfeeding, expressed as a fraction of what would be expected if these two conditionswere independent. (0.30)K82 
 Increased relative risk of death mchildren aged 6-59 months who are severely underweightand who do not bresstfeed, expressed as a multiple of the relative risk of death of all severelyunderweight children of this age. (5.0)K83 
 Increase inproportion of pregnant women who are iron deficient and produce low birthweight babies, rlative to what would be expected Ifthese two conditions were independent.(0.30) 

Relational - Global 

K84 
 Proportion of children repeating first grade in base year. (0.05)
K85 
 Proportion of children repeating in grades 2-6 in base year. (0.05) 
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KBG 	 Aveoe 'nbw ot day W er n tM were sik wl ,,m inKB7 	 Avem nwn the base yw. (52.2)of day WearWntm aged 1-4 months wM aik with diarrha inthebas year. (52.2)

KOS Average number of 
 y per yeW can agedOW611 mnm waer sick with dahta inthebas yew. f52.2)
K09 AverM number of day per yew children ag 12-	 Inmon were sick wift diautea thebas yew. (15.7)

K90 Average numbr of days per yr 
 neonsm w e sick wh rpirtry Infection in the baseyew. (25.5)
 
K91 Averoe number of days perW 
 infants aead 14 monds were sick with respiratoryinfection int base yew. (25.6)
K(92 Average number of days pe year Infamt age 
 8-11 rmnte were sic wth repiratoryinfection in the base yew. (100.7)K93 	 Average number of days per yea children aged 1249 month wor sick with respiratory 
K94 	

ifecion in the base year. (0)Averm days sick with respiraty Infection to genertmK95 	 m cnic visit. (0)Average days sick with diartma to gonrate one clinic Wst. (53.3)K96 	 Average days with nutriion to gent one cni vidt 	 509.1) 

K(97 Exchange rate in local currency per U.S. dollar, which is taka pe
K98 dollar i Bangladesh. (39.4)
Rural labor force participation rats; proportion of an rural persons aged 1564 yampart ating in labor force. (0.84)K.99 Proportion Of entire rural lor force worhg in agricultural sector. (0.70)K100 Proportion of 6 year ords that were enrolled inschool in ban year. (0.89)
K101 Proportion of 7-10 year olds that were enroll 
 in school in base year. (0.89)K102 Annual goven, expendures per pnmary schoo student in Take in base yew. (400)
K103 Stlbdrth per 1000 live births in base year. (35.7)
K104 Average cost to government per clinic visit in Take. 
 (30)K105 	 Government expenditures associ ted with one child death in Take. (4)K106 Goverment expenditures associated with one birth in taka. f80)
K107 
 Average age in years of child deaths in children under 5 years. (2.0)K108 Annual average govemmem expenditures associated with providing health services to one 

K109 	
child under age 5 years in Taka. (184.4)

Proportion of all under 5 deaths replaced eventually by another birth that would not have
occurred If the first death had not occurred. (0.20)K110 Gross domestic 	product (GDP) in the agricultural sector in millions of U.S. dollars in the base 
year (1990). ($8,466)K111 Employmet rate among persons aged 15-64 years. (0.75)
K112 
 Average annual wage in base year in U.S. dolars. ($387)

K113 Annual discount rate. (0.03)
K1 14 Average age t enter labor force. (10)
K115 Average age to exit from the labor force. (54)K1116 A composite reflecting the effect of all factors except lactation (especially marriage,

contraception and induced abortion) on total fertility rate. (169.76) 
K201 	 Average 10 deficit in individuals whose mothers were Iodine deficient during pregnancy

relative to those with iodine sufficient mothers. 
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PMI 

PrbodoIe Part Of thle mRigat value of breastfeding devoted to manal food for lactatingin,u~s.others. 
Cost Of family plarv programs in $ US. that decreas TWA by one.Reative PrO&",Wity Of Iodine deficient to Iodinw sufficieOf ivestock weighted by the fuanci UvstocI* lavergeascross MAltMW
Anual v of thei production per un. (0..2; RAG)ggrowth rate of livestock Production (due to incresed in t '
Produced and InProductivity per unit). (0.027; gn 
Lost 10 points due to dine deficiency in age group "A (An so for newborns; A- POPentie population) in year-;rT (coasquene vail. 

for 

Functo who output isthe largtm of the Inut values (&,...J.Number of net migran of ex "S"enteOn group W during year T (dernograp
variae).Maxnum Wrpact that program J will ever have on reducing the Prevalence of the deficientsve"rty category of nutritional condition indicator 0 Inpopulation group A ia number from 0to1 representing the Proportional reduction in the bas yew prevalence).Mortality rate in agepoputAtion group A"inyear Or across alvariable). severity levels demograph c(X is used to denote mortality by severity level.)Mortality rate given inthe selected model If@ table for group A in year T across an severitylevels (demographic variable).
Estimated market value in $U.S. of beatmk produced in year T (consequence variable).
 

Number of neonatal deaths inlocation IL in year T.
Neonatal mortality rate in population group *A* residing in location "L In year or (both a consequence and a demographic variable). 

Prevalence of severity level IV" of nutrition indicator 
 0" in age group *A' in year T.
(Temporary variable used in endnote on severity level mortality.)
Prevalence of vitamin A status "V" for age group *A* reding in location 01 in year "r(nutriton indicator).Proportion of newborns that initiate breasteding residing in location "L" In year oT
(nutrition indicator).Prevalence of cretins in age group "A" residing in location "L"in year T iaconsequence
variable).
Average duration of breastfeeding in months in location "L"in yearPrevalence of freding mode "V" for age group Tr (nutrition indicator).
A" reiding in region "L"in year "T"(nutrition

indicator).
Prevalence of iodine status "V" las measured by goiter) in total population residing in location
 
L in year T (nutrition indicator).Prevalence of iodine deficiency in livestock in year T (prevalence variable).Prevalence of iron status IV, in population group A" (AnI for US children, A-2 for schoolchildren A-3 for non-pregnant women aged 16-49, A,,4 for pregnant women, A-5 formen aged 15-49) residing m location 61 in year "r (nutrition indicator).Prevalence of partial blndness inage group A" in year or"(a consequence variable, not anutrition indicator).Number of permanently mentally impaired (due to iodine deficiency) persons alive In year oT(consequence variable). Used in intelligence consequence function. 
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Par FDAT POpultlon i agaepopulation group DAD of an0& iW T'r eorrpicvralProportion of chldren instunting reduction programs who ree men stimulation such as 
tutorng tretd as If Itwere a prevalce variable),.PSW Prevalence of chdren at 2nd birthday who we insunting severitylocation "L"in yer T nutition kdcatod. aWy !V redig n 

PT PrMvaience of total blindness i age group AD i ye T a conseuinse variable. not a
nutrition indir.toej.PUVA.T Prvance of children in population group 'A" residingseeity cateory *V In yea 

i location OL who are in underweightr trntrition Indicator), I section E. It is te prevalence ofunderweight US children j adjustin for the effec of LBW.ftMVAA.T Prvalence of chlden inpopuAtion group -A-severity category 'Vo in yew 
resift in location "L who ar inunderweigt'" r adjuting for effect of LBW (nutrition Idator).PWVA., Proportion of a live birthe in location L during year r that we i birthweight severity

category °Ve Inutrition indicator). 
0TYlz.T Ttal potential Production of breaStmilk in region LD i liters during year T Iconsequance

varabll.O'T.T Loss of potential Production of breastmilk in tars in region "L during yew T due toPrevalence of no breastfeedin (onsquenceOTY3T vaib).Loss of ptetial Production of breasBk in liters in region L during yew T due toprevalence of non-optimal partial breasfeding coneaence variah).
Estimated actual annual production of breasvmlk In te in region "L" during year T
(consequence variable). 

REP. Number of children who are repeating grade "G" in year -T. where G-*l" for first gradeand G + 2 + " for grades 2-6 (consequence variable).RP Reduction in prevalence in the defic¢;ent severity category of any nutritional indicator dueParticular program to a or package of programs, as a proportion of the base year prevalence.Subscripts denoting program UJ). nuritional indicator (0) and time M are implied but notusually writen in this variable. (Temporary variable used in program section.) 

SAA.1 Number of days sick with diarrhea or respiratory infection during year or for all individuals inage group *A* residing in location "L"(consequence variable).."S"?. Number of days sick with disease b (diarrhea on *do and upper or lower respiratory
infection r r) during year oT for all individuals in age group EA* residing in location "L"
(consequence variable).SAVI, National savings in U.S. associted with breastfeeding over substitutes in year T 
(conssquence variable).SAV 2LT Monetary value in S U.S. of fertity effects of increased breasteeding in year T over the base 
year. 
Number of stillbirths in locationSki 

L" during yew 1 (Consequence variable; not used inpopulation model).SOURCEj.C,.T Proporton of all costs of type C Istartup, maintenance or expansion) in program J that arepaid by source F in year T, where: F en '1' for governmendonor total, "2" forgovenmen)tdonor additional, "3" for foreign (hard) currency. 04' for commercmmi, 656 forfamily cash self-pay, andSR 6" for family in-kind.Sex ratio; the ratio of male births to female births (demographic varable). (1.05) 

'a 



'FR, 	 Toal fwtit rate in yew -r aeWaju&ating for ucu nutito effec b a consequenceend a demographc variable).
Tota fertility rate in year '"7 as given in the selected modl fertility table IdemnographcVal ). 

Ut 	 Averge poo nriedconeequenca of 
t~m women uing coaception, Used in explanation of fesrty

U2 Avecage effectiveness of contracption. Used in explanetkon of fertility consequence 
URT furction.o etlt osqecProportion of toal populatn living in Axben aea in year T Idemographic variable). 
VALI1T 	 Mone value of aD livestock production in year T.
 
WAGE1T 
 Discoun lost future wages due to new cases of total and partialbindne occuning in year
WAGE2T 	 T conseuence variable).Discounted lost future wages due to new cAes of mentM Iirn ment due to iodine deficiency
WAGE3T 	 occurring in year T (consequence variable).
Discounted lost future wages due to stunting at 2 years of age in year T lconsequence

WAGE4" 	 variable).Discounted lost future wages due to child (U5) mortality in yaw T (consequence variale). 

xvMortality rate for persons inseverity level *V of apartcula indicatorivratoetmeTemporary variable used in derivation of mortality rates from reldIatinvriant over time.elative risk of death variables. 
T emporary Variables 

YI? 
 The rate of additional low weight births to iron deficient pregnant women over that expectedassuming independence between iron deficiency and incidence of low weight births at time
OT.8 

Y2 A constant calculated from base year data and relational variables and used in computing
stillbirths. 

Y3,T 
 The Proportion of the population in coverage combination "X" in year "T." Used in the
formula for estimating neonatal deaths.
 

Y4x.T 
 The relative risk of neonatal death in coverage combination "X6in year T." Used in theformula for estimating neonatal deaths.YS 
 A constant calculated from base year data and relational variables and used in computing
neonatal deaths.Y6,.T 
 The proportion of the population in coverage combination
formula for estimating deaths in children aged 1-59 months. 

"X" in year "T." Used in the 
Y7x.T 
 The relative risk of neonatal death incoverage combination "X" in year "T. Used in theformula for estimating deaths in children aged 1-59 months.Y8


T 
 The reduction in the joint prevalence of vitamin A deficiency, normal weight-for-age andpartial breastfeeding due to non-ndependence of vitamin A deficiency and normal weight-forage, in year "T.* 
Y9T 
 The reduction in the joint prevalence of vitamin A deficiency, normal weight-for-age andbreastfeeding due to nonimndependence noof vitamin A deficiency and normal weight-for-age, inyear ST." 

so 
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Y101 "0 dutio in th joint v,o f vitmiN A deflwW. ful or pa l breastfeei en 
om w-h r -eedu to nO ,n o Vlnd infitamin A deficie cy nd brea steeding


Y1 IT 
 Ther dction in teJointyw,T.e' * @nce of iAmin A deftincy. ful or parti breausta. -
Mod , ny ar" .due to nonndpendeice Of vitamin A defiency and br a din year M e yeea"1"."
 anY12 Mw reduction in the JOI prev1 alenceOf vmin A deficiency, funor parthl brasfdodte umderweeght for-age due to non*Wdpendeeme Of vitamin A deficiency andbresfeeding, in year r.-

Y13T The reduction in the jo val 
 Of Vitamin A deficinc, fy or patial breastf WandSevere nydeuwelgtMfor.g due to onindependence Of vitamin A deficiency and
bresateedirv. in year r.-

Y1KNY Conetats caliculated from base year prvaee dat
funtion. ed in the 149 month mortaity 
Y17 For 1-69 montholds, retio of be" year mortaiy to the aLIM acronaOf the Prevalence times thaL coverage combinarelative risk of death of each coverage combination inthe basey6W. Used as aconstant in fte mrtt function.

by182 A constant calculated from base yr data and relatin variables and used in computingnem ta morbidity due to disease inbYlOL locationA constant calculated trxii bae -L" yes. data and rea~tional variables and Used in computinmorbiity due to disease Gb' inthe 1.5 month age group in location -L6Y2OL A osatcluae rmbs ~ aaand ratidonal variables and used in computin

bY211 
 A constant calculated from base year data and relational variables and used in computingmorbidity due to diseae 6'Y30..Y31 in the 12-59 month age group in location "L"CO#stants calculated from base year data and relative school repeat rates for first grade andgrades 2-a. Used inschool repeater function.Prevalence of CMIS +PMIs of age "A*in year "T.0 Can be approximated by Y32,T.,K63"PC1.,. Used in school repeater function.Y33A., Decrease in Prevalence of stunted children of age A from base year to year "T.' Used inschool repeater function. 

Y34 Parameter reflecting theorntical maximum production of livestock in base year if there wereno iodine deficiency. 

so 
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1.Feedino rawvl-nce as ont ormva--n.-
 The prevalence of a particular mode of feeding 1s a point prevalenc,that Is,te Proportion of M children ingroup "A"being fed by a particular modeon the da of a suvey, whichks different from the proportion of cdhilre
the time they were Inthat age group. 

being fed by that mode on their last day in that ego goroup or throughout 

2. Vitamin A prevalences at which the four Vitamin A severity levels 
The vrevalences. 

jPA,.PAPA$,PA 4)contitute a Public health problem are in the-ratio of 20,10,2 and 1. Wes and Sorner (1984) provide publichealth problem prevalnces for PA*, PA, NO P&. while H"itrey at W(1992) note tfat PA, isPA in high VAD countrie. about ten times
(PA,) isin the 1-3% range, 

Howver, Sloem at a/ subittd) note that in some counies wh.ie nightblindnessmore than 50%of the children were vitamin A deficent (PA,). Data presented at theposter sessions of the IVACG meeting inArusha, Tanzania, March 1993 indicate that a large variance among theprevalence ratios is common, as summarized in End-Table 2.1 below. 

p~~i1 0 11fevlatnA-Defluiy 
1euigI~ert&~eVACO 

C-Ar"SO~o/Autor " hvePigye of VAD by 5.svskty Level 

Bolivia 
-A 

VITAL/USAID 
-

12-69 m 11.2% 
PA, 

0.1% 
PA, PA, 

CameronN) VITALUSAD 0.% 
Dom.Rep=. VITALIUSAJD 1.5 yr 15.4% 4.2% 
Pana4ma VITAL/USAID 12-72 m 5.9%- 0.2% ] 
Salomon Ia. V1TAL/IJSAID 

0.5% 1.42% 
I n i C ai b a o r 

0. 5% 2.0% 
Indlonesia Muh~all csm 0 

Non-lect 9.8% 
S. Africa5% 

3. Derivation of severity level moralty rates. PROFILES 2.0 derives age-specific and year-specific mortality ratesfor each seventy level of all indicators that influence mortality in that age group at the time of country setup. Thederivation uses four kinds of information: (1) relative risk of death by severity level, (2) base year mortality ratein the age group overall and by seventy level, (3) mortality rate in the age group by year as predicted by thepopulation growth model and (4) population in the age group by yebt.derivation of morbidity rates. Similar information is required for theThe simplest situation iswhen there is only one indicator influencing mortality andthat indicator has only two severity levels, such as birthweight.situation. The derivation proceeds as follows in this
group.) 

(Assume the derivation applies to aparticular age group, ad all variables are subscripted for that ageFirst solve equations Ill. 121 and 131 below for X,,. the mortality rate of healthy individuals in the baseyoar. Then substitute the result into equation 121 and solve for X2., the base year mortality rate of unhealthy(deficient) individuals. 
[) MROPOpC - ,. PoOp.x,, + PU-POPo*Xii. 
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121- x l
 
131 P + - 1. 

Whe06 A1%N-baen Vow mortality raw of A khidiWls I the sgoiOW vem by the poWuartion growth modlel. 
.um - barn yawidivduals. POPs mortality ritatoo kdvidue-ae - base VW mortity rawtof W;w"thy " (wbase VOW population of age grop, P.-bs eflIsr. erpeaec fhatyhdvd~z. - relative of death i w athy d eskmj. The solution 

141 X,. MP- IP.o+k+P1'*q .
 
151 X& .- R9M/%J(Pt4+R+P .p).


A severity ,v in an
mortaity I future yea.
mortality rs a the ovel mortality rm 

T, isinthe same W p to ,ts%-Grpwxfban yeari yea T (AIr) It to the OWN mortlt rate in the ban yea IMFLj.Thus. XIy and X&T re cWaluld ao to utn 1 and 171 below.
 
16) 
 X,.T - M' / (P.T+R&+P,,T*A.. 
171 4T - P,*MI IP1.+R1 +P1 .Re.T9 

has four severity levels (nral., 
A sintilar procedure Cart be used in situatins with mtore thmn two seerity levels, such a welhtfor.ag wicsavers. 

and 1101 below.
 

mild.1d XWmor, I this case. the procedure is to solve equtIls 16119 

181 MPopo . p1 pPOPoOXto +...+ pPOPoOX .
 
191 
 2 " X&DIX1 ; R /Xx;R,.Xua X1.X, .
 
1101 
 PIA +...+ P" - 1 . 

4. Standard fertilty and life tables. Each of the thee standard model fertility tables gives the agespecific ferilityrates IASFR) by 5 year kncrements for difremnt total fetity ra (TMR. Each of the nintables gives one year survival Probabilities for each yew of life (ASSR) for different 
standard model life 

As the projection period advances and TFFs and Ls change. 
. i.fe xctancies.at

OFILESth LE)
selected from the model tables. change, PROFILES 2.0 us the corect ASFRs ad ASSRs 

5. formulas for combinina two ro0-ms. The formulas for calculating the componentj of prevalence reductionin options 1 and 2 are given in End-Table 5.1. 

I TALUE 5.1: Eq6& lo Covnies Ef'a*"m OW Mknwnm Wn-w:." 

Coiouaio C ,Coy,, cova Total 
Cover Total Overiao cr', - COy l COV, 0 CoyI 
Cover: No Overtlp m, 0 COV COV 1+COV' 
Eflect: Not Additive EFF, MAXfEFF1. EFFJ EFF6 ne
 
Effect: Additive 
 EFF EFF+EFF, EFF. no 
Maximum impact MIMP MAXIMIMP , MIMPJ MIMP. no
 

NOTEB:(1) COV , COVI.(2) MAX(@. b.....n) owak the
largeet number among a.b...n. 
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otin6. mn~rd 2forfItomadot"n MorMM. Stalnidard option 2 (No coverage overlap ani/ar additiveoffectvene) really consist of threoptions, ramoly, M1 Total Overlap and Additive Effectiveniess. M2 No overlapproduce exactly th 
MWd Not Additive arid (3)No Overlap and Additive Effglctiveans, However, the two *No Overlap- options alwaysSame reduction i prevalence, y (COVeEp,91OUisAgive Effeciveness In + COV1k*EFFMIMP)}.option yields (ICOVrCOVJEFFOMIMP, The "Total
M-PJ), which reduc + COV kFI+E -. (MPto the RPtreduction in prevalence) yielded by the No Overlap options when MIMPMIMP,in most cases when MPj>MIMP, the marginal ffect on RP is lkely to be small. Therefore, in order to simpiyuser decisions lespeclally in default and standard mwoL they are 
combined into a single option.

7. DerivationofJr mula go t The derivation of the formula far the number of deaths in a particularpopulation group (such a" stillirths or neoinatal deaths) uses the following steps. (1) Identify the
coniton and thi indicators. (For strt, the indicators are nflencingpregnant womn and bir"ig odine status in pregnant women, io statusinas an indicator Of materal malan excess mortality model from te 

tio (2)Separate the condiions ta useug a ltive risk model. (OnlyWoine deficiency uses en excess mortalitymodel; all other conditions use a relative risk model.)based on an excess mortality model. 
(3) Derive the formula for addiional deaths for conditions 

is a unique combination 
(4) Define all subgroups for the remaining indicators, where,of severity categories for the indicators in the relative risk model. 

v~h subgroup
stillbirths iodine statu (For example, forusss an excess mortality model and the remaining two indicators form four subgroups -
sufficient ironnrmal birthweight, sufficient ironAow birthweight, deficient iron/normal birthweight, and deficient
iron/low birthweight.) (5) Express algebraically the prevalences of the subgrloups under the assumption that the
occurrence of the variowL severity categories of the different indicator; is independent.produces the following four prevaiences: PIN *PWI , PIN (For stillbirths, thisprevalences for non-indepndenc PW2 , PIFo*PW, , PIlF6PW .) (6)Adjust these
stillbirths, 

by adding or subtracting a proportionWa amount wherea fractional amount appropriate.was added (Forto the first and last subgroup prevajences and the same mountsubtracted from the second and third subgroup prevalences to reflect the higher than random likelihood of iron
deficiency and low birthweight occurring together, thus, PI* PW1 +e, PIR PW, where "e*is the fractional amount.) e, PIR 2oPWI .e, PIR2*PWt+e,(7) Express algebraically the relative risk of death for each subgroup underthe assumption that the relative risks of the individual indicators and severity categories involved in the subgroupall multiply together to produce the subgroup relative risk.subgroup relative nisks (For stillbirths, this produces the following four- 1.0, K47, K71, K47OK71.)assumption does not hold. 

(8) Adjust these relative risks when the multiplication(For stillbirths, no adjustments arewhich permits necessary.an adjustment The only interaction in PROFILES 2.0is the combination of severe underweightunadjusted product is multiplied by K79 or K82 depending 
and no breastleeding, in which the

subgroup using base on the age.)year estimates of prevalence 
(9) Estimate mortality rates for eachand mortality for the entire ageprocedure for estimating mortality rates from relative risks described above. 

group according to thein each subgroup as (10) Calculate the number of deathsthe product of the mortality rate and population for the subgroup. (11) Calculate the total
number of deaths in the age group by summing across all subgroups.
 
8. (1) Alam et at (1989, (2) Bairagi etral (1985), (3) Cogill (1982), (3) Fauveau et el (1990). 
9. Relationof oiterrevalenceand cretin revalence.et al (19871 found Based on an analysis of the limited existing data, Clugstona non-linear relationship between the goiter prevalence and
population, which they approximated by the formula in equation III below. 

the cretin prevalence In a
 

M1) CP - explbo+b,PG+bPG))l1 + exp(bN+bPG+ba(PG)2)|.
 
Where: CP 
 - cretin prevalence; P - prevalence of goiter; b - -9.394;explx|" means "e" (2.718...) raised to the 

I1 - 15.790; Ih - -8.803; andx power.approximately linear for goiter prevalence (PG) 
This relationship and the data used in deriving it isin the range 0-40%, namely CP - O.0343*PG.PG >40%, the linear approximation underestimates the value given by the non-linear formula. 

For values ofrelationships assume that PG is fairly stable; otherwise, recent changes in PG would produce proportional changes 
Presumably, these 

in CP as well as in births of cretins. (See Burkhalter, 1993b for additional information.) 
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aMO a im" a'MMWL* Abow 

Ia. PItMH Of vtain AaMvaa~ And Mduction of child Mgortjl.55% of &Ideat of children aged 1249 mfonth HWWWve at (1992) estimrate that 30and 10-25% of al deaheiminaEd tough effective viamin A sup of chlrn ago 611 mo.t can bematjon in hM VAD . to a"o10-15% reduction In12459 mronth ids anid 348% in 6-11 mth oids in VAD areas. 
11. Etalo of vitamin A relatve risk of dath. The following Procedure was used to estima.tof death in vitam A deficient (VAD) children aged 6-59 month the relative riskin Bangladesh compared to no...VAD childrenof the same a&"I andi to hstimsts moflity rae for VAD and non-VAD childkrn aged &-59 months in Bangladesh.The 23% of the deaths that Benton et */ (1993) claim can be preventeattributed to VAD childrn by vtair.n A supplemetnThe remaining 77% are attr aeall 

relative populations as reflected in the pvan 
be to VAD and non-VAD children in proportmi to theirvariablechildren aged 6-59 ofnVth 

. This. f D... representsand PA" represents ban yaw prevalenc 
an base year deatf to

of VAD childreni agedbe year deaths of VADcildren - (O23lD&.(0.77lePfoD 659 monhs, then
children - and base yeardeath(77h1.PAI to healthy (non-VAD)O&&. Mortality rates and the relative risk of death are easily calculat from thenumber of deaths. 

12- Foml g &ijt ak=given below. The formnula for estimnat the nurn'ber of stilbirt in any yeaw T (Sam)The derivation procedure is described Insectiorm E.1.1 and E.1.3, and in BmIkhalter (1993b). 
is 

S1., BFK61 "K64"PG, + i (NMFI/NMF • 1Y2M(PW,.TPlA.T+Y1j,) 
+ Y2*K71 IPWTjPIRL&4 .. Y1j) 

+ Y2K470(PWT*PUIRA.T - Yl,) 
+ Y2"(K47+K71)"(PWL e.pM. +yl,}J"


3M : SBe Number of stillbirths in year T. 1, -
 Number of live births in year T. NMR = Neonatalmortality rate in year T according to the original population model estimates.general popation in year T. P% - Prevalence of goiter in the8 "PlvA. 
or iron deficient (V"2). PWv = 

Prevalence of Pregnant women in year T that are Iron sufficient (V - 1)Proportion of all Live births inyearTthat are normal (V-1) orlow (V=21.a Relative risk of stillbirth to malnourished K47 
women, as 

women, as indicated by low birthweight. relative to well nourishedindicated by normal birthweight. 1(61 - Excessstillbirths per cretin born.live births to iodine deficient women that are crens. K71 -
KI64 w Proportion ofRelative risk of stillbirth to women who are irondeficient dunng pregnancy, relative to iron sufficient pregnant women.
women who are K83 - Increase in proportion of pregnant
iron deficient and produce low birth weight babies relative to that expected If the two conditions
were independent. T 
- 0 signifies base year. 

An: YI M- K83oPW&.pIR".T. 

Y2 - (S8^ . K61K54OpGcJ /I (PW,C°PIR1,) + K7 1(PW1,ePlR2A.) 
+ K4 7 *(PWUPJPIR1A*) + (K4 7+K711°(PWXD+P'RA.M=:: Y2 is + Y1J.temporary variable that is a function of base year data and relational variables. Yl is a temporaryvariable expressing the rate of additional low weight births to iron deficient pregnant women over that expectedassuming independence during year T. 

13. Formula for estimatino neonatal dehi. The formula for estimating the number of neonatal deaths in any yearT (NDT) is given below. 

ND, - BT*K62*K64"PG, * B+%,,ONMRPOONMRj 
l(Y3,*Y5)+ (Y3,K72*YS) IY33K20YS)+(y3 "K2 " • . . 5+(Y3@.K480K72eY 

5 ) 1 Y3 1K20 K480Y5)+(Y3o K20K 4 8 oK7 2 *YS)]. 
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M -Neonata Number ofneonatal deathsinyearT. 1 a Number of lebtninyea T.nmortlit rat in year T accodin to the selected model lifeabe p% _proportion of newborns tha 
-rvale10e of prenant women 

Prevalence Of golter in te getal Population in yew T. Mv. = 
Proportkiotn i 

in year T that arm iron sufficienrt (vu-I) or kv" deficient MV2). 

initt brestfeeding in year T. Par ft PL 

ebirtsin yearTthat re noma(V-i) orlow (Vm2). PW,,, innewborns that do not initiate brsastfeeding. K48 - K20w Paieative risk of neonaa deathbirthweight. Relave risk of neonatal death associatMd with lowK62 - Excess neonatal deaths per cretin born. KIwomen that are = Proportion of ive births to iodine deficientcrtins. K72 -. Relative risk of neonalpregnancy, relative to Iron sufficient pregnant women. 
death to women who are iron deficient during
K83 - Increase In proportion of pregnant women whoare Iron deficient and Produce low birth weight babies relative to that expected If the two conditionskldependenL T - were0 signifies base year. -

An: Y3, " PWI.T pI.I.T+YIT
"- 3R . - PWR.T*%.BIMRI..yT. 

Y3LT - PWI.T, B.rPIAT
. YIT.Y3, - PW,,P&,,plI.+Y 
1,. 

Y3kT - PWLT*P 1 4. T - YIT.Y3,.T - PWI.*SPIURIS.TY1T.Y3 4,T - PWI,TPB 3PIRM.T
Y1T. YhT - PWLTB*&MPV T. YIT.
 

YIT 
- K83 PIR4.T9PW&T
" 

Y41 - 1.0. Y4s - K48.
 
Y42 - K72. Y4- 48OM.
 
Y43 - K20. 
 Y47 - K20*K48.Y4, - K20*K72. Y49 - K20*K48*K72. 

YS - ( NMRo.K6IK4ePGO/(y 
3 ,.Y 4 ,+Y3*o*Y4 +...+Y3uoY4j.
 

3M=: 
 Y,Y3. Y4,andY5
deficient pregnant 

re temporary variables. Y1 expresses the rate of exta low birth weights to ironwomen over that expected assuing independence. The Y3 variables give the prevaenethe coverage combinations. The Y4 variables give the relative risk of neonatal death in the coverage combinations. 
of 

YS is a constant calculated from base year data and relational variables. 
14. Formuli2 for estimating1-59 month mortality. The formulas for estimating the number of deaths in childrenaged 1.5 months. 6-59 months in year T arerelational variables. 

given below. Note the formulas are similar except for certainThe index numbers for the 20 coverage combinations (used in temporary variables Y6 andY7) are given in End-Table 14.1 below. 

ED-TAjBUI 14.1: kwo. fwr 20 Covenee Cnbkwdom 

No VAD PAI) 
 VAD (PA2)
 
Fui OF 
 Pwatal BF 
 No BF Parlal OF 
 No OF

PF1 ) (PF21 (PF3)
Normal PEMA (PUI) (PF2) (PF3)1 2 3 4 5
 

Mild PEMA (PU2) 7
6 a 9 10 
Modewa__.e PERM (PlU3) 11 12 13 14 15 
Severe PEP MUM) 16 17 is192 

Formula for 1-5 month olds 

.5r
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DTIT  lPO UDR 4,iM, • 1 I.T * -IT,.. )(Y I O0TYm 

in yew T Number at dat of irfant aged 1.6 mnth i yewT. ~0 
T-Population of 1 6 Month oldsm PrsarT.n T Mortetyrate month s hIye aTam-Pe V In e grov A in T. 

nI glvnbythe _elcted model a Ual e. PA .Ta a v V Of age 9roup A Imod77 - Ief 9W yea T. MA.T . Pmevlnce of feedingA hi yr t - Prevlence of weltforegeseeWrty leve. a ed m tbhvitain V in SOO group A i yearA defcin and norma wghtfor.e e ssed as a fraction

unde
of oexpreted K78findPenden--- Infa-tb(east-d expressed as a fraction of expeced 

aged 0-6 nth, both vitamin A deficien and flly or partiallyw hidpendence. K 
 - increased ralative risk of death ininfants aged 05 months both severely unwweight and not bWfe.dg e.pressed as mutiOf death Of all sever underweight infants of Same age. 
Of relative risk 

the exp o _ 
n factor for the rela..N. P
between weight-for"49'defcint cdren aged 0and relative risk of death age 0-5 mnwlts K53months. K41 - Relative rik of defth of paft - reative risk Of death in vitamnin Ainfants 0-5 months. K42 - Relative risk of death of 
breatfed to fully breastfed agenbresda d to fully brastfed infants aged 0-5 months.T - 0 in base year. 

AW: YB1 ...Y6s at temporary variables that give the prevalences of the different coverage combinstionare defined according to End-Table 14.2. 
and 

No VAD (PA Il 
Full. 5F VAD 1_A2)Pdab 19F NEP Panl OFno IF

Normal PEM PU,0P, *PA, PU, OPtP PA, + PU °PF3*PA PIJ,°PFl*pA, PU, *PF3 IPA,
Y8+Y1e +YY'Y10 Y8-Y0 "Y9+Y10


Mid PEM PUI*PF, IPA, 
 PUI*PF,*PA, PUI-PFs°PA, PU,*PF,°PA1 + PUIOPF*PAz+ 
-Y140YS+Y1 I "Y4°Y- Y1 Y 14°Y8- YlI 
 Y146Y9+Y11Modemim PM PU2 ,° pA, PU30PFPA, PFU3 PP PA, P °U0PFpPAl+ PW PF "PA,+- Y166YS Y12 "Y*50Y1y2 Y16*Y8 - Y 12 y1* y9+Y12
&&VMSr PEm 
 PU.°PF,*PA, PU 4 *PF'PA, PU.PF3,*PA, PU4°PF26PA,+ PU °PF*pA,+
"YiO°Y+YI 
 1 *Y -Yy1 Y.i
3 Y1YO 
 Y1 y9+yis •
NOTE: 
 All variables should be subcriPtod with A- 1-6 months and T.except Y14,Y16 and Y16. 

And: Y7...Y7, are temporary variables that give the mortality rates in the different coverage combinations byyear and are defined according to End-Table 14.3.
 

IND-TAIBU 14.3: Deftlrdon of Y7 Vauhble 

No VAD (PAl) 
 VAD(PA21
 
Full BF Ptial F 
 NoF 
 Partl OF NoUF
 

Nornl PnE 
 Y17 
 K41Yi7 
 K42Y17 
 K53K41 
 K53*K42*Y7
 

9Y1 7 



MdPm Ke1Y17 
 K89K41 
 Ke8K42 

_Y17 KeoK53 
 KeK53
eY17 
 GK41*Y17 
 K42*Y7
 

MOd Mll
POi K82*Y17 K8 2,K41 KaK42*Y17 KeaK53 
 K8K53
9Y17 
 OK41*Y17 
 OK42*Y17
 
severe P1 
 K8Y17 
 K8'K41 
 K79*K8'
*Y17 KeIK53
*K420Y17 K79.KBI
OK41*Y17 
 OK53*K42Y17
 

A: YST and Yk ae tmporry Variables used in the Calculation that account for the non-independe=ce ofvitamin A statue and weight-for-age stuam. 

YeT - (I-K77?PU,Tp 
.PPA&.
 
Y ,M (1-K77)*PUt,PF.TepA..
 

AM: YIO,...Y13r am tempoary variables used in the. calcatn that accunt for the non4ndepdence ofvitamin A status and breastfeeding. 

YlOT - (-K789PRI~,R*PF&,*PALT. 
Y11T - (I-K78)*PUZX*PF&,OPALT
,

Y12T  (I-K 7 8)PUK3.TPFTOPALT.
 
Y1 3T - (l-K7 8|*PU4.TepF8.TPpA&T. 

And: Y14...Y17 are constants calculated from base year date. 

Y14 - PUZoD(PUXo+PUj+PUt,." 
Y15 - PU /(PLl6u+PKuji+K )"
Y16 - PU4A/(PU,+PUMO+PuP)" 
Y17 - IMR.sI/(Y61hIY7i +...+ysaey7p . 

Formula for 6.59month nfds 

The formula for the 6-59 monto olds is exactly the same as the formula for the 1.5 month old, exceptthe followsng relational variables are replaced: 
K77 is replaced by KS0 
K78 is replaced by K81 
K79 is replaced by K82 
K8 is replaced by K9 
K53 is replaced by K54
K41 is replaced by K43
K42 is replaced by K44 

Each of these new variables Is defined exactly the same as the variable it is replacing except that It applies to the6-59 month age range rather than to the 0-5 month age range. 
The formula for the 6-59 month age range is calculated separately for four age groups and then added.The four age groups are: 6-11 months. 12-23 months. 24-35 months and 36-59 months. The reason is that the

edilno feeding mode prevalence variables (PF variables) are defined by these age groups rather than as a composite. 
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15. A10annde dft va.m for M_,lhdItV a-- .- MWa.t The data from te BWcChwdhry st al at d (1984) and(1990) studies and the dervation of the PROFILES 2.0 default values ae the samePROFRLES 1. = reported in Bukhuter (1993a). 
as in 

1.1Estiuntn default vam for VAD eulatiwe m b l The Ghene VASTTm (1993) found%attendance oWer clnici vttaanln A siplemented h-ld.en wPeuOmay non-VAD)pewakice. The calculaion of the reatve morbidity 
then in controls with 57.8% VAD1 s ,ndica, byc.tea nce) ofthe VADdWm s1/i111-0.88)/0.576- 1.263. 

17. Studies on Mlation of brasfeedin and morbidity. Aest reported by Brown ata (1989). Popin et a/(1990) and Feachem and Koblinaky (1984-am sumrized here in End-Tab 17.1. Sotable have been maiulad f,athe figur in thtomke the roughly cW.r4,atibl FurtherdetaUs ont rults of the sdiesanthe manipulations are iven in Burhatew (1993b, Note No. 9, Annex A). 

EB4D-TAULE-17.1yf 3.6-4. 

............ :' .. . " ~. X:~.. ....'................~. :.. .. ~ ~~ 

00uI-1 ra I U1.138 node 11344) 

None/Pon 1n0 1.d9)T 

A l t e pi n r k ec on, 0-6 rm gd .ea . + :!: ..; ; ::i! .. 
nd 2.27
 

Nowffui nd 4.0 nd 

Non/Pn 
. nd 

NOTE: Ia) If r.iavel orbidity of None/Fui * 4.0. and Nonel(FuA+Pate u 2.7. thenrelati motbiitY of PnFug - about 2.0 asun ina peveleno. of ful end pan are(b) Rea iv the gme.morbidity of (None/FUhi(Part/one)ffNone/Pjail)f1- .28)4 ( 1 - 1.13. (c)TheS figure Is the relative norbdity of NonefiPan +Fun). (d end. rene no dam. 

1S. Formula for Neonatal Sick DaI. The formula for estlmating the total neonatal days of sickness due to diarrheaand respiratory infection in any year oT (S,.o.,) is given below. The derivaticn procedure is described in sectionsF.2.1 and E.2.3 of the text. 

$A-0.1 - dSe..1 + S +S.U. .+T SA-UA-.T. 



38bu A.%T -TOta neonastal days nick Inyear T due to diarrhea and respirarm-,ald sick days due to disease 4 In location L ifection. 'A.SLT-TotalWL 	 In yea T.0 POPT i year T.an , - Proportion 	 Neonatal population in locationof allbreastfeeding (V-2) bn location 
five brths that initiate bresstfeedig (V-1) orL* hInyear *T.0 PK 	 do not initiate - Prevaenc, Of Pregnant women in location ye "tht rufnt (-"r
L i year T that ane 	 normal (V-1)1)or do. Pn 

L in 

neonates who do not 	 or low (V-2) birth weight. K21 -
oPW of all ve births in locationitiat breastfeeding. K211 	 Relative diarrhea morbidity in rural- R-lative reaprator, 	 morbidity inneonebr.-a.feedV. K3 - Umm-torural ratiof di.ha 	 who do not initiatemorbidity i infantsbrestfeed compared to those who flly breastfcod. 	

aged 0-5 months who do not
birthweight. K50 -	 US - Relative diarrhea morbidity in neonates of lowmorbidity inneonates 	

Relative respiratory rnr-fdity in neonates of low birthweight. K7. - Relative diarrheawith mothers who wei-iron deficient durig pregnancy. K76 Relative respiratorymorbidity in neonates with mothers who wen iron deficient during pregnancy. K83 Increase in Proportionof pregnant women who are ion deficient and produce low birth weight babies relate to that expected f the twoconditions were independet T - 0 signifies base year. 

And: S,-A..T - POA.OAT * 'Y181 ' l*.WPIRA'.MTA PAT+Yi9PSA.) + (K491PWAa)" (K75PIRL4 
) + (K21PBz%,).
 

'SA.oAv 
- POPA.oA.T * 'Y18U * i(PWIALMPIRL, . .t.VIFP,) + (K490PWM,)" (K75*PIRU4A.,) + (K21"K36 PBRAL}]. 

'SA-oA.T " 
 PP.."i.WIA.T' "AS l-pL F F T+YiTOPSA.) + K50OPWz .)+ (K7T*P.%x) + (K2 8*PB,l vI. 
YI, - K83*PW-I*PIR2.. (Y1 is a temporary variable expressing the Mte of extra low birth weightsto iron deficient pregnant women over that expected ahsuming independence during year T.1 
'18 - rSA*,. /PopA, ,) / i(PWIA.O PiR AA.D*,PIA+YOPB, 

) + (K4 9OPWLu)" (K75•PIR A0 + (K211P]"j. 
*Y18u - rSA.oA.i&.OPA.o) / |(PWAW 1pRAL, M.A Yl.aiPBI") + (K4 9 OPWt.)

" (K75"P R,4,J + (K21"K36"Iu]. 

'18L - (S11.AOP,.oJ%- / I(PW o.PIRlA.aJPel.o.+yVIDps.oA
) + (KrO'PW.o)J

+ (K76"PIRu.e)+ (K28"P9S"). 
.Vh : 'YI8L and 'Y8 
are temporary variables that are a function of base year data and relational variables.
(Some early versions of Profiles 2.0 used a single expression forand Y18u , namely, rS,...u,/POPA.oA.u.) i(PWz ,PiRIA 

Y18 rather than different expressions for 'V i84 ,pe :,u +YloePe .u + (K49*PW=j)(K7 5PIRL. ) + (K21"PB.w+K21K	 +3 6*PB .G)j.)
 
19. Formulas for Sick 	Days in 1-5 MonthOlds. The formula for estimating the total days of sickness due todiarrhea and respiratory infection in the 1-5 month age group in any year T {S. is given below.
procedure is described in sections E.2.1 and E2.3 of the text. 

The derivation
 

SI'LT " dS .. + 'ST-. 
, S,.gl 

-
Total days sick in 1-5 month age group in year T due to diarrhea and respiratory infection. IS,.Total days sick in 1-5 month age group due to disease "b" in location "L" in year *T." 

"S . 3.A.* 

Population of 1-5 month age group in location POPIsA.T " 
group *A' in location 'L"in year 'T.* 

L"in year OT. PFVAA.T - Prevalence of feeding mode "V' in agePUvA.. 'A6 in location "L"in year *T.* 	
Prevalence of weight-for.age severity level "V" in age groupKI w Relative diarrhea morbidity of mildly underweight 0-59 month olds. K2 

BEST AVAILABLE DOCUMENT
 

http:o.PIRlA.aJPel.o.+yVIDps.oA
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fmom m dm o mamaWL* AhdWW 

" Ratve darm obty of modtel wewalght 0459 month a. U - U8lt, diarrhea mrWdofeverl tmduwalgt 0.68 monthomadmonth fuly Wids KU2 = Relative diarrha morbiditcomard t to bratfed. K23 i partially bireastfad rurael 0-5fily bread. k2 ltv espratorymoridtyfea mo tyin= oesd rurel 1. month oWarily br.,eafad 14 ~month aidcomaWr to fuly breiatf ad. L0 ReaWvWO mstory mor t of ..tl.breatf d 1- onth oldsompto fuidly breas ad. U3 - Urbao ua ratio ot diarrhea mobi;hy in ints aged 0 5 monhs who partiallybrmased comard to those who fuidly brasteed. K3S - Urban-to-nrl ratio of diarrhea morbidity in infantsaged 0-5 months who don't breastleed to those who fully breasteed. T a 0 s.gnifies base year. 
An: % 1 ,  POPs,.T 0 *Y19 3 ' |IF,.,sAT0PU,.U.^) + =22.PF%.1,A) + (K23.PFa,.&^,)+ 0K"PU&LJT) + '(K1 1 M.WT), + 1r30PU.Jj.)]. 

%$. - P0PAT 0 dy19u 0 (PFIs"TsPUt,4 T) + C(3 6
(IC36-K23 PFa.4uT) + (K K22911 u.T)PU1ZU4.T) + M'2 Ui4.UT) + (K3*PU..4..uT)J. 

'2,1T1 - P0.-..OP,4T * 'Y19L " (PF,.,.T) + 1K29.PFPs,.T) + 1c 30pF..JW.TJ.
 
"'-19a - rSi4A&P0Pj4",I |(PF,, 
 PU, , U1 + 022PFW. ,u4 , C23PF 1+ (K"PU,.,,.+ (K2*Pt.".+ (K3qPj 4,., as.) +" 

oY19u 
+ 

IJtd~Sj40POP,4 jj.0 IIPF,m1A*PUi.,4AI +. 1K35K22P4j(K30K23PFa.4a. (1(1 PU&wA*) + K2*PUa,.W + (I3*PU.4U.J. 

y19 - rSi..,MPop,." / UPF,.j.J + (K29.PFs., + (K30"PF 14A.5 ]. 
,MM.:*Y19 L and If19L are temporary variables that are a function of base year data and relational variables.(Some early versions of Profiles 2.0 used a single expression for Y1 9 rather than different expressions for y1 %and *Y19u - namely. (*Sl.&j*uA . K22P.. + 

oPv,..~u., / l(PF..Mu.Pul...+M22ewFLlMSA+(K23O.K35 . ,K36OPF.j.u.o+lK23 lPU,. )W+IK2*PtJ&,,.+(K3PU
4 ,.Lail. 

20. Formulas forSickDaysin 6-1 MonthOds. The formula for estimating the total days of sickness due todiarrhea and respiratory infection in the 6-11 month age group in any year T 1S1.0 is given below. The denvationprocedure is described in sections E2.1 and E2.3 of the text. 

S&117 a 54.11^1 + aSi,. 11A..U. T .
 
- . S,,., " 
 Total days sick in 6-1 1 month age group in year T due to diarrhea and respiratory infection.
- Total days
• Population of 6-11 month 

ick in 
age 

6-11 
group 

month 
in location 

age group 
"L" 

due 
in year 

to disease 
OT." 

"b" in location L" in year OT." POP6.T
PAvA.LT - Prevalence of vitamin A severitylevel 'V" in age group "A" in location "L in year *T."

A in location "L" in year "T." 
PF,, 4 , = Prevalence of feeding mode "V' in age groupPUvT. - Prevalence of weight-for-age severity level "V" in age grouplocation "Lo in year %T." KI - Relative diarrhea A inmorbidity of mildly underweight 0-59 month olds. K2 -Relative diarrhea morbidity of moderately underweight 0-59 month Oids. K3 severely underweight 0-59 month olds. 

Relative diarrhea morbidity ofK.24 - Relative diarrhea morbidity In partially breastfed rural 6.11month olds compared to fully breasuled. K25 , Relative diarrhea morbidity in non-breaslfed rural 6-11 montholds compared to fully breaslied. K31 w Relative respiratory morbidity of partially breastfed 6-11 month oldscompared to fully breasrfed. K32 -
to fully breastfed. K37 

Relative respiratory morbidity of non-breastfed 6-11 month olds compared= Urban-to-rural ratio of diarrhea morbidity in infants aged 6-11 months who partiallybreastfeed compared to those who fully breastleed. X38 - Urban-t-rural ratio of diarrhea morbidity in infantsaged 6-11 months who don't breastfeed to those who fully breasteed. K51 - Relative morbidity of vitamin Adeficient 6-59 month olds. T - 0 signifies base year. 
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aMM , dfWoM1#a Ak, 

81 d61iAT •-POPe.AT * *V2m 0 lPAj,&TOpFI.&IepUi
IK24*PFZ&,A,) + U 2 5-pF3, 1	

A +- IKB1 PAZ 4ISA,)
,I^,) + 	IKIPUj.VA)4. (K 	 + OC2*p~ta.AIlA, + (IC30PUA.,Ij.3,.P.) 

m P0~iA-	 . . 
+ 40 * dY20 * lIAID.T *IAIIA~lIPUJgIfl)* 	 . ..

7rK2 4"FI.11.,ATI + IK36 	 + O51 *A&jjT25PFj,1 ,.i + (K"IPU&MaT,1 	 J +p, 

levkUT 2*&e--0 L"" I(PA 	 K"IA.T + OIC510PAS( 	 %" t.a , .T") .SI.r) +r-31ll 	.T)+ (K32*PvF. ,A1j. 
Vr20 3 .T - rS.IIPOP . •II PA,~) ,a~jejPA1A.UtUjSA. 

+ IK24PPZ&1^* + 25PP&,,~j + 11(1 IPUSM+ 
IK51 
0C9t&Ij+(K0UA-~j 

dY20 - (S.iiAwOP*a., I A ,&wjA,,PFj.)A*pu%&j.
+ K37K24PF. 11 ,, 	

+ K(S *PA",,1 ,+ (K38*K 2 5PFAhltu'+ 0 .
+ 	(K3 9PU, + -K2PU" 1 " PU . u J .,+j. 

'Y2 0L - FS*I1 1 .o/POP.IJ, /II(PA%.a.o*PFI.ii + 11(51 *PAZu+ (K31°PFL. 1.,. + 	 K32"PF,,. 1,j. 
Mre OY20L and IY2 0 L are temporary variables that are a function of bane yaw data and relational Variables.
(Some early versions of Profiles 2.0 used a single expression for -y2O ratand )Y20u. namely. (dSi 	 tha diffmnt expressions for @Y20,o-u jA..j) I I(PA,.4.PI: 

+ (K25 * PFP A + (K37 'K24 °	 .PU: ) + (K51 0PAL&, )+ W24 0PF.PFL. (K38 1K25 •PF(K3" PU,.s.jI.)	 ,u e I(K1 PUe.. +(K2 "PUM.A.0) 

21. Formulas forSickDays in12-59 Month Oldf.
diarrhea and The formula for estimating the total days of sickness due to
respiratory infection in the 12-59 month age group in any year Tderivation procedure is described in sections E.2.1 and F-2.3 of the text. 
iS~l)is given below. The 

S WTa. ' OS1I2UAT + OSIMI.I.T + 'SII4Wal4T: S1. 
I1,.L -

Total days sick in 12-59 month age group An year T due to diarrhea and respiratory infection.

" 

Total days sick in 12-59 month age group due to disease "b' in location OL" in year "T." P0p:u.T
Population of 12-59 month age group in location "L'in year "T." PA,
level V" in age group "A"in location .T - Prevalence of vitamin A severity
L in year 'T." PUA.,in age group A in location 	 Prevalence of weight-for-age severity level "VeL in year *T.' KI aids. K2 -	 Relative diarrhea morbidity of mildly underweight (-59 monthRelative diarrhea morbidity of moderately Underweight 0-59 month olds.morbidity of severely underweight 0-59 month olds. K(51 	
K3 - Relative diarrhea

olds. K80 - m Relative morbidity of vitamin A deficient 6-59 monthFraction of 6-59 month Olds both vitamin A deficient and normal weight.for.age relative to expectedunder independence assumption. T - 0 	 signifies base year. 

'S '-T " POP,-1.T - *Y21LAg: 	 * I(PA,, ,.LT.+KlPA.l.T+(1-1(0) PAL.1A..T A 

-Y1, (dS,,.upop,,h.u.)
+ 	 / ((pA, . .u .*PUI.(K51PALI.g.) (+K1'PU 1S .A+ (1.K80, pAL.:., IPUl.1. 3.T )r'S21A , 	 * I." ,j + (K2°PU. 1S,.u/pop12.50 .	 1 o +K3Pt1.(Y1o) pAI.MW4T+K51 "PAS.1I-f.T).	 J. 

7h 0 I.(PA, I LIZI1hA*P 
.T) 
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M "21L and '21L ae po vaab that m a function of bas year data and lationaj variablea. 
22 Souce of Banowadesh dfaut vatilh 
*Nuced 

in fert ft hfijn. FW- total fecudity, a1 maitl p"aMet. and a3abortion parameter) wr "iM&W fromparamewter Fg ms I and 2 in Bangaary, (1978).was inmad ing a model sWesd by .2 (montr}apdioMonW."action 3. Bongaarta proposes a model in which &2-1. 
(19 78) and data from Cleand et d (19..4)1BU1 U2 whet U, isthe average proportion ofnmaried women using coritiaception and U2 Ista arage contaceptve effectiveness, and Cleland et a/estimatthat inBanoldesh, UI -0.4 a, U2-0.82. This yields a value for a2 - 0.613. 

23. Assumations estimatinrwevalenc= ff total blindesskn The fonUla wed by PROFILES 2.0 to esimate theprevalence of total blindneu is a rough approximation. K52 may ovWrstimM the number of survivors to theextent It ignores excess deaths in subsequent years, bW understiate suivorg because It assumes that all theexcess deaths occur at the start of the year rather than throughout te yer. K57 may overstmat totalblindness to the etn that the conversion from xerophthania occurs over senv years rather than in the sameyear as assumed by PROFILES 2.0. 

24. Iwdeg and- revaleniceof partialblindness, The Incidence of new Cases of partial blindness; Inunder fiechildren and in school age Chidran are given in equations III and 121, and the prevalence is given in 131. 
D) IPi.T - K8.PAj,,.pOp,-. + KSe*IIPAu .T*POp, t,1) -PA ^.dIPOPG.j)]. 

121 IPB., - KS581(PA2L.T-pOpmcr) - (PAUQ.T.,jPW.cLT.)." 

13) PTB, - K580PAa.. for A US and SCL-
.f, : IPB, - Incidence of new cases of partial blindness in age group "A"in year T. PPS,of Partial blindness in age group "A"in year T. PAL,,.T - Prevalence = Prevalence of nlghtblindnss in age group "A" in yearT. POPA.I - Population of age group A in year T. K58 - Proportion of nrghtblind children that go partiallyblind. 

25. Cretinbirthrate. ft is widely accepted that the mortality of cretins Is higher than mortality in the normalPopulation, and especially in the early stages of life. However, no data was available to estimate cretan mortality.Therefore, the linear relationship between goiter prevalence and cretin birth rate assumed by PROFILES 2.0 shouldmore property be viewed as the relationship of "cretins born that survive the early stages of life, to goiterprevalence. 

26. School reeater formul-s. The number of children repeating the first grade and grades 2-6 in any year as a
function of goiter prevalence. stunting prevalence and coverage of a mental stimulation program 
are given inequations IIl and 121 below. 

11 REP., POPL,KIOO Y 0O" -PS,.,.- C.1j.Ill Y32 @.P+ , Y32,) + Y33 @.r*iPQr+fl.p or|.K10)* K10(PSI. -rPSj..6. •Y34-)+K67"r32LT. Y329.,IPSR.A.)
+ (MAX(K10,K67) Ps ..c.jY32,)j.
 

121 REP,..T POP..TK101Y31* (1 -PS
 8 ,. .,.Y32,.*T + PS..7.TY32j.,
* Y33, *'Wor + (1-PQII*Kl1)+Kll.(P4.),5

1 , PSR. .,0Y32,,,)+ K68(Y321..T. Y321.., PS..I..) + (MAX(KIl.K68}pS *..7..T@Y 3 21 ..1, ).5 

.ft,: Y30 - K84 /(1 -PSM.- Y320.0 + PS,.,Y32,, + K100(ps .0 PSZ2.o*Y32u)
+ K670IY32L- Y3 2 UA'PS,.a + (MAXK10,K67}PS,.*Y 

3 2 ,|. 
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31 - 5 1 - P-.... Y32v.. + PSs, .. o*Y32, .,j+ I11lP . "-.PSa..,., 0 Y32;.j + K68*(Y32 1 ,e- Y327,.*PSa..j+ IMAX(K11.K6O)oPS .. V.jeY327.,j .Y72 4 T = (CL'0L.T PMklT)joAT ITha Is th0 Prevalence of C. 
I+PMIa of ageand can be approximrated by Y32T -

A in year T,
K630PC,,,where PCA,, Is cretin prevanc,

of age *A* In year 6T.0)
 
Y33A.T = 
 PS" - PS.T .or 0, whichever is greter. (Th is the decrease in stunting from the

inse yew to yea T. 
When G-*1*, A-'60 and when G-'2+12-4), A"". (7-11|. 

A: REPILT - Number of children repeating Credestunting reduction programs who reev so in year r.e p0, - Proportion of children inmantel stimulation such as ttoring. p$,.,,tutingl of anty severity in age group A - prev&Wc ofin yw 'T.0 K63to cretins. K10 RWative firt grade repeat re 
Ratio of mentally impaired persons (CMI+pmby stunted children, Ki7 - Relative first grade repeat 

rate associated with iodtine deficiency. KI 1 -K68 - Relative Reive repeat rae in grades 2. associated with stuntg.repeat rate in grades 2-8 associated withi Iodine defciency.repeat rate in base year and other years. K84 - Overal first grade
years. K85 n,.var" repeat rte in grades 2-6 in base year and in otherKIN - Proportion of 6 year olds enroiied
Proportion of children aged 7-11 

in school in base year and Other Years. 
 K101years enrolled in school in base year and other years. MAX(ab)Maxim um of a "or b. " 
27. Es0imatinomaln iondaysto enerateone clinic visit. Based on data from Stanton and Clemens (1989),
assume that the number of malnutrition cJinic visits in the base year ,;i,) in Bangladesh equals 11/23 of thenumber of diarrhea cliric visits in the base year, as given in equation I1l. 
ll 12l1/23),'Sa*POPuLolKgS , ,Su9o5pOPu"/K96. 

Then, K96  " " K95, IS...,11/23)) 

- 29.4053.3 / 134.4"111/23) - 509.1 days.Xt S 0 
- (PU.+PU. u '365 

Average 
-
days 

(0.30+).068)0365
per year per U5 child ina state of moderate or severe undeutrition in base Year- 134.3 days/yearchild.US child sick with diarrhea in base year. 'S.o - Average days per year perPU,o year. PU,4 1 , 

Prevalence of moderate underweight in US children in basePrevalence of severe underweight in US children in base year. K95diarrhea to generate one cliric visit. , Average days sick withK96 - Average days of moderate or severe underweight to generateclirc visit. one 

28. Market value of brastmilk in 1990. Table E-2 assumes 1990 populations of 3.0. 1.9, 4.6, and 4.5 million

in age groups 0-5, 6-11, 12-23 and 24-36 months respectively, with 16% of the children residing in urban areas,
 and the prevalence of full and partial breasTfeeding of urban children equal to 90% of rural children.
a market value for breastmik of 10 Take per liter in rural areas, 30 Take per liter in urban areas, ad an exchange 

Assumingrate of 38.6 Take per dollar, the market value of all breastmilk produced in Bangladesh in 1990 is estimated tobe $189 million in urban areas, 
 $374 million in rural areas, and $563 throughout the country.
 
29. Study f effectof anemiaon nroductivt. 
on a study by Basta 

The Levin eT 8/(1993) conclusion apears to be based primarilyat (1979). Although Behrman 11992) notes several methodological weaknesses in the Baste
eta/ study (including, possible selective bias in dropouts, increasedparticipation stipend, and importance of piece-work pay), he nevertheless agrees the effect was substantial. 

food intake due to higher income from 
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30*An~~~~n-k3Q-~7?-lBd~~m~i~aoe~hTe189-90Jajdon.gU. Mfirflon SulvY for Rampladesh1991) reports the following dlbution of Hgb ievels;in men and Women k Bangladesh. 

60%. The prevalence of anm"women74%. In order to estimate the average decrement of anemic men and women below 

Adequat Above Below 
Grouw Hb 13 13-12 12-11 11-10 10 
Men_ - 13 40% 20% 2%20%20% 20 D 

Women 12 -26% 30% 24% . 20% 
lorgrant 

The prevalence of anemic men (11gbequals 30% + 24% + 20% -
<C13) equals 20% + 20% + 20% -

their respective standards, assume that samples in t.e above distuio ae centered at the midpoint of eachrange (e.g., the 20% of the men with Nagb between 12-13 average 12.; men with Nob below I1 average 10.5).Then the average Hgb values are:. 

Anemic Men - (12.50.20 + 11.50.20 + 10.50.201(0.60) - 11.50.Anemic Women - (11.51.30 + 10.5.24 + 9.5e.201/10.741 - 10.635. 
Then using the results reported by Levin et (1993), the average loss in woductivity in anemic men andwomen in Bangladesh is: 

Average Loss (Men) w (1.5)113-.11.5)( 1.51 - 0.1945.Average Loss (Women) - 11.5)0(12-10.635)/(10.635) - 0.1925. 
The average productivity of anemic workers relative to non-anemic workers (Anemic Productivity)Non.anamicproductivity) - (1-0.1945)I) M0.804 for men, and - 0-0O.19251,(0) -0.807 for wome4.figures are so close and the rural anemic workforce contains slightly more anemic males than females, the defautvalue of K73 is estimated to be 0.805. 

Because these 

31. Default for rouc",onof anemic ndnonanemicworker. There appears to be substantial variation in thefigures reponed for Gross Domestic Product (GDP) and Gross Domestic Agricultural Product (GDAP) for 1989 and1990. The 1991 World Development Report (World 3ank, 1991) reports that in 1989, GDP was $20,240 millionwith 44% from agriculture (p 208, Table 3). resultingDevelopment Report in GDAP for 1989 of $8906 million. The/'VorldBank. 1992) reports that in 1990, GDP was 
1992 World

$22,280 million but the percent fromagriculture was only 33.', resuLting in GDAP for 1990 of $8,466 million. In its Bangladesh application, PROFILES2.0 uses the 1990 estimate of $8,466 million as the default value for K110,the base year GDAP. 
_ PGuLl al-
 51.423 million according t the UNpotential agricutural labor force in 1990 is this figure times K98_K99, whose default value was based on 1990.Thus the potential agricutural labor fore equals "P ,, 

median population projections. The size of the 

LgoK99 -K99 million persons. 151,423 million) " (0.84)"*10.70)The contribution to GDP (productivity) by all agricultural workers ' 30.1 
- 8466/30.1 - $281 peryear. 

To allocate this figure to aneric and non-anemicworkers. workers, first estimate the prevalence of anemicRecall that 60% of the men and 74% of the non-pregnant women are anemic. In 1989, 56.78% of therural labor force was male, and 43.24% female (BBS. 1992, p 101, Table 4.09). Thus, anemicfor 56.76%960% - men accounted34% and &nemicwomen 43.24%074%accounting for 34% +32% 
w 32% of the rural labor force, with anemic persons- 66% of the rural labor force in 1989. Then the average contribution to GDAPfrom 
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d w 8eqpm .tshewoed (by prevalence) average cWbuto from anmi and nonwanm worka as 

$281 - (0.686PgC74) + (0.34)9*08.0*lk74, 

K"74 - $261 per year.
 
iNote 
 hat this figure atatbtes the entir Iresie inproduction to kbor, and assumesunmlym@nt the same amount ofas Inthe base year.)
 

3U Rural aduLw 
 7a19teThe proprtion of rural adut wInRura l naulture is the product of theLabor Force Pa-rticiga'on a4f

1989. the rural 

98) and the fraction of Employed Rural Persons inAgricuture (OS).
sbor force participatin rat fo in75.2% MRBS. males aged 1544 was 92.1% and for females aged 15-84 was1992. p 100, Table 4.07). AswungV equal partpation by males and females, K98 for aequals (92.1 %+75.2%) - 83.65%. adlts 
persons in agriculture 

A default value Of 0.84 Is used for K98. The fraction of employed rurali 1989 was 0.70 (BBS, 1992, p 101, Table 4.10), which is used as the default value forK(99. 
33. Comoauationatnla). the lifetime dis;oun;, facmr. The Iftime disauning factor (9(8)) Is computed withequation (13.1l1 g{a) - (GK. "G2,u.) (G, "G2 r.u,) **... (Glgml "G.,, j 

• - Presnt worth of $1.00 generated On 

Kb113.0 n . rtroal hat a per-o 

yea inthe future, assuming an annual discount rate of
disabling nutritional event. 1(114 -
who..s.gas yea ol willuam" to "x"year of agP. .b- Age ofAge at which people enter the workforce, on average. -(115 Age at-which people exit from the workforce, on average. 

34. Percentace dult heiht deficits from childhood suntin . Burger or a/ (1990) estimate that height deficits forsevere and moderate stunted Indonesian children at 22 months of age are 10 cm and 7 cm respectively, and thatthe average Indonesian male is 160 cm in height. The default estimates for adult percentage height deficits wereobtained by dividing 160 into 10, 7 and 5,producing 6.25%, 4.375% and 3.125%. 
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