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EXECUTIVE SUMMARY 

Development of a  N u t r i t i o n  I n t e r v e n t i o n  
Eva lua t ion  Methodology f o r  Developing Count r i e s  

Th i s  Execu t ive  Summary d e s c r i b e s  b r i e f l y  t h e  r e s u l t s  of t h e  
three-year- long c o n t r a c t  which Abt A s s o c i a t e s  I n c .  (AAI) had w i t h  USAID. 
The purposes  of t h e  s tudy  were ( a )  t o  develop a  n u t r i t i o n  i n t e r v e n t i o n  
e v a l u a t i o n  methodology o r  model, u s i n g  t h e  n u t r i t i o n  program of t h e  
Repub l ic  of t h e  P h i l i p p i n e s  a s  a  b a s i s  of examinat ion and model develop- 
ment, and ( b )  t o  provide  e v a l u a t i o n  in fo rmat ion  u s e f u l  t o  t h e  N a t i o n a l  
N u t r i t i o n  Counci l  of t h e  P h i l i p p i n e s .  The model development was based 
upon d a t a  about t h r e e  o p e r a t i n g  n u t r i t i o n  i n t e r v e n t i o n  p r o j e c t s  i n  t h e  
P h i l i p p i n e s  -- t h e  Barangay N u t r i t i o n  Scho la r  Program (BNS), t h e  Malnu- 
t r i t i o n  P r e v e n t i o n  P r o j e c t  (MPP), and t h e  c h i l d  feed ing  p o r t i o n  of t h e  
Day Care S e r v i c e  (DCS). T h i s  summary a l s o  p rov ides  g u i d e l i n e s  showing 
how t h e  model developed was a p p l i e d  i n  t h e  e v a l u a t i o n  of t h e s e  in te rven-  
t i o n s  and can be a p p l i e d  i n  a  con t inu ing  manner, a s  w e l l .  Tab les  and 
f i g u r e s  r e f e r r e d  t o  i n  t h i s  Execu t ive  Summary a r e  numbered a s  they a r e  
i n  t h e  main body of t h e  t e x t  of t h e  F i n a l  Repor t  t o  f a c i l i t a t e  c ross -  
r e f e r e n c i n g .  

Chronology of t h e  Study 

The Abt Associates-AID c o n t r a c t  t o  perform t h i s  s tudy  was 
executed on October 1, 1979 and was des igned t o  run f o r  t h r e e  y e a r s  t o  
September 30 ,  1982. I n  e a r l y  February ,  1980, t h e  i n i t i a l  t r i p  was made 
t o  t h e  P h i l i p p i n e s  by c o n t r a c t  s t a f f ,  accompanied by t h e  A I D  P r o j e c t  
O f f i c e r ,  t o  d i s c u s s  t h e  s tudy  o b j e c t i v e s  w i t h  our NNC c o l l e a g u e s ,  d i s c u s s  
t h e  P h i l i p p i n e  n u t r i t i o n  programs, and e x p l o r e ,  i n  a  p re l iminary  f a s h i o n ,  
d a t a  s o u r c e s  and a v a i l a b i l i t y .  A f t e r  t h a t  i n i t i a l  v i s i t ,  a  r e g u l a r  
schedu le  of c o n t r a c t  s t a f f  v i s i t s  was implemented, t h e  focus  of each t r i p  
being one of t h e  e v a l u a t i o n  f o c i  o r  outcome measures ( s e e  Tab le  1-1 f o r  a  
summary of t h e  t r i p s  t o  t h e  P h i l i p p i n e s ) .  

Guide l ines  f o r  Model Development 

Using d a t a  from t h e  P h i l i p p i n e s ,  our o b j e c t i v e s  were t o  develop 
a  n u t r i t i o n  i n t e r v e n t i o n  e v a l u a t i o n  model which would: 

e E s t i m a t e  t h e  impact of s e v e r a l  n u t r i t i o n  p r o j e c t s  
on t h e  h e a l t h  of p reschoo l  c h i l d r e n  a p a r t  from t h e  
i n f l u e n c e  of socioeconomic f a c t o r s ;  

e Prov ide  ou tpu t  c a r r y i n g  p o l i c y  i m p l i c a t i o n s  a t  t h e  
n a t i o n a l  l e v e l ;  

e Be modi f i ab le  a s  needed f o r  ongoing e v a l u a t i o n  
purposes; 



Table 1-1 

SUKMARY OF STUDY S T m  TRIPS M THE PHILIPPINES 

STUDY STAFF PARTICIPATING I 
I 

Pro jec t  Director ;  Conceptual 1 

Framework and Analysis Task 
Leader 

I 
I 
I 
I 

Conceptual Framework and 
1 

Analysis Task Leader; 
Household and Family Charac- 
t e r i s t i c s  Task Leader 

Deputy Pro jec t  Director  and 
Food P o l i c i e s  Task Leader 

hnagament and Planning Task 
Inader;  Nut r i t ion  Education 
Task Leader 

Data Base Coordinator 

Deputy Pro jec t  Director  and 
Food P o l i c i e s  Task Leader 

Nut r i t ion  Education Task 
Leadar and Data Abstract ion 
Coordinator 

Deputy P r o j e c t  Director  and 
Food P o l i c i e s  Task Leader; 
Household and P d l y  
Charac ta r i s t i cs  Task Leader 

R o j e c t  Director ;  Eouse- 
hold and F d l y  Character- 
i s t i c s  Task Leader 

Deputy Pro jec t  Di rec tor  and 
Food P o l i c i e s  Task Leader 

DATE 

February 4 - 
P e b r u ~ r y  13, 1980 

June 2 - 
June 20, 1980 

August 4 - 
August 22, 1980 

September 28 - 
October 29, 1980 

Novamber 15 - 
December 20, 1980 

, FebruAry 18 - 
March 13,  1981 

narch 7 - 
Apr i l  U, 1981 

October 17 - 
October 30, 1981 

J u l y  19-23, 1982 

August 2 4 ,  1982 

TRIP RTRPOSE 

Meet Ph i l ipp ine  colleagues, develop working r e l a -  
t ionsh ips  and comuunication protocols ,  c l a r i f y  
p r o j e c t  ob jec t ives ,  drecuse n u t r i t i o n  in te rven t ion  
p r o j e c t s .  

Refine study ob jec t ives ,  decide i l l u s t r a t i v e  
p r o j e c t s  f o r  evaluat ion,  explore n u t r i t i o n a l  
s t a t u n  outcome data ,  explore household and 
f d l y  c h a r a c t e r i s t i c s  data. 

Discuss and explore food po l icy  da ta ,  follow-up 
on i n i t i a l  data  gathering/ab. t ract ing e f f o r t s .  

Explore managemant and planning processes and 
n u t r i t i o n  education data. Examine data  generation 
from p o i n t  of o r i g i n  t o  f i n a l  s topping point .  
Present  seminars t o  NNC s t a f f  on managamant 
p r i n c i p l e s  and n u t r i t i o n  education evaluat ion.  

Explore data  processing f a c i l i t i e s  a v a i l a b l e  i n  
t h e  Phi l ippin-  f o r  this study. I d e n t i f y  sources 
of municipal l e v e l  economic ind ica tors .  

Se lec t  a l o c a l  Ph i l ipp ine  muvey resaarch f i rm 
to conduct data abs t rac t ion .  Coordinate data 
c o l l e c t i o n  a c t i v i t i e s .  Review study s t a t u n  with 
Ph i l ipp ine  colleagues. 

Analyze information on e x i s t i n g  program data. 
F i ~ l i z e  data abs t rac t ion  form. Train subcon- 
t r a c t e d  in-country da ta  abs t rac tors .  Monitor 
I n i t i a l  f i e l d  e f f o r t s  by data abs t rac tors .  

Obtain data still missing. Cla r i fy  inconeistencies  
in da ta  obtained. Review study statu with 
Phi l ipp ine  colleagues. 

Reviw study f indings.  Discuss d r a f t  f  i n a l  report 
with Ph i l ipp ines  colleagues. 

Present  s tudy f ind ings  to NNC s t a f f  and s+affs  
from c o o p r a t i n g  agenciam. 

I 



e Be s t r a i g h t f o r w a r d  and manageable i n  scope and 
complexity;  and 

Be implementable w i t h  minimum resources  of t ime,  
money, l a b o r ,  and computer s u p p o r t .  

E v a l u a t i o n  t echn iques  which employ geographic  a r e a s ,  r a t h e r  than  
i n d i v i d u a l s ,  a s  t h e  u n i t  of a n a l y s i s  a r e  commonly r e f e r r e d  t o  a s  a r e a l  
a n a l y s i s  o r  s p a t i a l  a n a l y s i s  methods. I n  any c o u n t r y ,  t h e r e  e x i s t  
m u l t i p l e  l a y e r s  of g e o p o l i t i c a l  aggrega t ion  s i m i l a r  t o  t h e  fo l lowing  
P h i l i p p i n e  a d m i n i s t r a t i v e  l e v e l s :  barangay ( v i l l a g e  o r  neighborhood),  
munic ipal  ( d i s t r i c t  o r  c o u n t y ) ,  p r o v i n c i a l ,  r e g i o n a l ,  and n a t i o n a l .  
D i s t r i c t - l e v e l  e v a l u a t i o n  may be d e f i n e d  a s  a r e a l  a n a l y s i s  of program 
e f f e c t i v e n e s s  u s i n g  d a t a  aggregated by d i s t r i c t  ( coun ty ,  m u n i c i p a l i t y ,  
e t c .  a s  t h e  c a s e  may be) t h a t  a r e ,  f o r  t h e  most p a r t ,  r o u t i n e l y  c o l l e c t e d  
f o r  o t h e r  r e p o r t i n g  purposes.  The u s e  of m u l t i p l e  r e g r e s s i o n  t echn iques  
t o  ana lyze  such a r e a l  d a t a  i s  r e f e r r e d  t o  a s  m u l t i v a r i a t e  a r e a x  a n a l y s i s .  

The s e l e c t i o n  of an  a n a l y t i c a l  framework f o r  t h e  e v a l u a t i o n  model 
was n e c e s s a r i l y  dependent upon t h e  type  and q u a l i t y  of t h e  d a t a  o b t a i n a b l e  
i n  t h e  P h i l i p p i n e s  and t h e  needs and i n t e r e s t s  of our  P h i l i p p i n e  c o l l e a g u e s  
i n  t h e  N a t i o n a l  N u t r i t i o n  Counci l .  The m u n i c i p a l i t y  was chosen a s  t h e  
most s u i t a b l e  geographic  u n i t  because i t  had wel l -def ined boundar ies ,  
was t h e  lowest  l e v e l  of P h i l i p p i n e s  census  a g g r e g a t i o n ,  r e p r e s e n t e d  a  
s a t i s f a c t o r y  l e v e l  of aggrega t ion  f o r  dependent v a r i a b l e s  ( n u t r i t i o n a l  
s t a t u s )  and r e l i a b l e  c o n t r o l  v a r i a b l e s  (demographic/socioeconomic f a c t o r s ) ,  
and was t h e  h i g h e s t  l e v e l  of a g g r e g a t i o n  a t  which meaningful  d a t a  could  
be o b t a i n e d  f o r  t r ea tment  v a r i a b l e s  ( n u t r i t i o n  p r o j e c t ) .  S ince  a  major 
o b j e c t i v e  of each of t h e  t h r e e  n u t r i t i o n  i n t e r v e n t i o n  p r o j e c t s  chosen i s  
t o  reduce aggrega te  l e v e l s  of m a l n u t r i t i o n ,  our  s e l e c t i o n  of t h i s  geo- 
g r a p h i c  a r e a  a s  t h e  u n i t  of a n a l y s i s  r e p r e s e n t e d  t o  t h e  s tudy team t h e  
most a p p r o p r i a t e  l e v e l  of a n a l y s i s .  While m u l t i v a r i a t e  a r e a l  a n a l y s i s  
has  been employed i n  r e c e n t  y e a r s  t o  s tudy  t h e  r e l a t i o n  of f e r t i l i t y  t o  
economic development and t o  measure t h e  e f f e c t  of f ami ly  p lanning programs 
on f e r t i l i t y  i n  a  g iven  coun t ry ,  t o  our knowledge, i t  has  not  been em- 
ployed t o  ana lyze  t h e  e f f e c t i v e n e s s  of n u t r i t i o n  i n t e r v e n t i o n s .  C e n t r a l  
policymakers and a d m i n i s t r a t o r s  f r e q u e n t l y  have a  g r e a t e r  need t o  know 
t h e  e f f e c t i v e n e s s  of p r o j e c t s  i n  reducing d i s t r i c t - l e v e l  m a l n u t r i t i o n  
r a t e s  than  t h e i r  r e l a t i o n s h i p  t o  m a l n u t r i t i o n  a t  t h e  household l e v e l :  
t h i s  a n a l y t i c a l  approach p rov ides  them w i t h  a  t o o l  f o r  t h i s .  

Th i s  e v a l u a t i o n  approach may be a p p l i e d  t o  l a r g e - s c a l e  n u t r i t i o n  
i n t e r v e n t i o n  p r o j e c t s  when one has  t h e  fo l lowing  s e t s  of d a t a  a v a i l a b l e  
a t  t h e  d i s t r i c t  l e v e l  f o r  one o r  more p o i n t s  i n  t ime:  

e One o r  more measures of n u t r i t i o n a l  s t a t u s  (dependent 
v a r i a b l e s ) ;  

A s e r i e s  of c h a r a c t e r i s t i c s  ( independent  v a r i a b l e s )  
whose i n f l u e n c e  on n u t r i t i o n a l  s t a t u s  i s  t o  be d e t e r -  
mined ; 



A s u b s e t  of t h e  independent v a r i a b l e s  which r e f l e c t  
l e v e l s  of p r o j e c t  a c t i v i t y  i n  terms of manpower, 
f a c i l i t i e s ,  money, e t c .  ( p r o j e c t  v a r i a b l e s ) ;  and 

e A t h e o r e t i c a l  framework which i n t e r r e l a t e s  t h e s e  
independent and dependent v a r i a b l e s .  

Compared w i t h  i n d i v i d u a l - l e v e l  n u t r i t i o n  s t u d i e s  r e l a t i n g  p r o j e c t  
i n p u t s  t o  d i e t a r y  i n t a k e  and s e l e c t e d  household c h a r a c t e r i s t i c s ,  d i s t r i c t -  
l e v e l  e v a l u a t i o n  of n u t r i t i o n  i n t e r v e n t i o n s  o f f e r s  t h e  fo l lowing  advantages:  

High p o l i c y  r e l e v a n c e ,  

o High p o t e n t i a l  f o r  ongoing moni tor ing and e v a l u a t i o n ,  

A b i l i t y  t o  a s s e s s  o v e r a l l  program e f f e c t i v e n e s s  a s  
w e l l  a s  i n d i v i d u a l  program e f f e c t i v e n e s s ,  

A b i l i t y  t o  a s s e s s  program e f f e c t s  r e l a t i v e  t o  o t h e r  
non-program e f f e c t s ,  

A b i l i t y  t o  t e s t  h y p o t h e t i c a l  p r o j e c t  i n p u t s ,  and 

Methodological  s t a b i l i t y  and s i m p l i c i t y .  

Framework of t h e  General  Model 

To i l l u s t r a t e  t h e  b a s i c  model from which t o  begin  t h e  e v a l u a t i o n  
p rocess ,  l e t  u s  assume t h a t  a  g iven country  i s  i n t e r e s t e d  i n  e s t i m a t i n g  
t h e  r e l a t i v e  c o n t r i b u t i o n s  of t h r e e  n a t i o n a l  n u t r i t i o n  p r o j e c t s  ( P r o j e c t s  
A ,  B, and C) t o  r e d u c t i o n s  i n  preschool  m a l n u t r i t i o n  from 1975 t o  1980. 
The d i s t r i c t - l e v e l  e v a l u a t i o n  model d e s c r i b e d  and t e s t e d  i n  t h i s  s tudy  
e s s e n t i a l l y  t r e a t s  t h e  1980 l e v e l  of m a l n u t r i t i o n  i n  a  p a r t i c u l a r  d i s t r i c t  
a s  a  f u n c t i o n  of i t s  1975 l e v e l  p l u s  c h a r a c t e r i s t i c s  of socioeconomic 
development and program e f f o r t s  o c c u r r i n g  between 1975 and 1980: 

N u t r i t i o n a l  N u t r i t i o n a l  Socioeconomic Program 
S tatuslgaO + Development + E f f o r t s  

1975-1980 1975-1980 

A s  d e p i c t e d  i n  F i g u r e  2-1, t h e  e v a l u a t i o n  model t r e a t s  socioeconomic 
development and program e f f o r t  a s  unmeasurable v a r i a b l e s  r e p r e s e n t e d  by 
m u l t i p l e  i n d i c a t o r s .  

From t h i s  concep tua l  framework, t h e  model i s  extended t o  t h e  
g e n e r a l i z e d  m u l t i p l e  r e g r e s s i o n  equa t ion  below: 



Figure  2-1 

SCHEMATIC REPRESENTATION OF A DISTRICT-LEVEL 
NWRITION INTERVENTION EVALUATION MODEL 

Per  C a p i t a  1 In::\ 
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Note: The i n d i v i d u a l  e r r o r  terma, ei, a r e  r ep reaen ted  i n  t h e  g e n e r a l  equa t ion  ( s e e  previoua page) 
by t h e  a i n g l e  d i s tu rbance  term, ui. 



where Y = n u t r i t i o n a l  s t a t u s  of t h e  ith d i s t r i c t  i n  1980 
i 

X = n u t r i t i o n a l  s t a t u s  of t h e  ith d i s t r i c t  i n  1975 
i 

X = i n d i c a t o r  of socioeconomic development from 1975 
i j  

t o  1980 

X = i n d i c a t o r  of p r o j e c t  i n p u t s  from 1975 t o  1980 
i k  

m = number of socioeconomic v a r i a b l e s  

n  = number of p r o j e c t  i n p u t  v a r i a b l e s  

u  = e r r o r  term r e p r e s e n t i n g  a l l  unmeasured i n f l u e n c e s  
i 

on n u t r i t i o n a l  s t a t u s .  

Once t h e  s p e c i f i c  v a r i a b l e s  a r e  d e f i n e d ,  t h i s  model a l lows  one t o  e s t i -  
mate t h e  p r o p o r t i o n  of t h e  v a r i a n c e  i n  1980 m a l n u t r i t i o n  a c r o s s  d i s t r i c t s  
a t t r i b u t a b l e  t o  each of t h e  n u t r i t i o n  i n t e r v e n t i o n s ,  a s  w e l l  a s  t h e  
p r o p o r t i o n  of v a r i a n c e  a t t r i b u t a b l e  t o  demographic o r  socioeconomic 
f a c t o r s .  With t h e  p r e v i o u s  l e v e l  of m a l n u t r i t i o n  inc luded  a s  an indepen- 
d e n t  v a r i a b l e  ( t o  remove p r e - e x i s t i n g  d i s t r i c t  v a r i a t i o n s  i n  m a l n u t r i t i o n ) ,  
t h e  above a n a l y t i c  model performs t h e  m u l t i p l e  r e g r e s s i o n  e q u i v a l e n t  of 
a n a l y s i s  o f  covar iance.  Without t h i s  impor tan t  independent v a r i a b l e ,  
t h e  e s t i m a t e s  of p r o j e c t  impact would be confounded by e f f e c t s  due t o  t h e  
nonrandom assignment of p r o j e c t  r e s o u r c e s  t o  d i s t r i c t s  ( e s p e c i a l l y  where 
p r o j e c t s  a r e  t a r g e t e d  t o  high m a l n u t r i t i o n  a r e a s ) ,  r e s u l t i n g  i n  l e s s  
n e g a t i v e  o r  even p o s i t i v e  p r o j e c t  c o e f f i c i e n t s .  

The remainder of t h i s  Execut ive  Summary d i s c u s s e s  t h e  r e s u l t s  
found by t h e  s t u d y  team u s i n g  d a t a  o b t a i n e d  on a  sample of 60 munici- 
p a l i t i e s  i n  t h e  P h i l i p p i n e s .  The model was developed and t e s t e d  by Abt 
Assoc ia tes  I n c .  and t h e  Na t iona l  N u t r i t i o n  Counci l  i n  a n  i t e r a t i v e  
f a s h i o n ,  wi th  t h e  AAI/NNC s tudy  team making necessa ry  a d a p t a t i o n s  a s  
r e q u i r e d .  

R e s u l t s  P a r t  One: The BNS and MPP P r o j e c t s  

Our f i r s t  s e t  of a n a l y s e s  focused upon t h e  two i n t e r v e n t i o n  
p r o j e c t s  f o r  which more d e t a i l e d  in format ion  was ga thered  -- t h e  Barangay 
N u t r i t i o n  Scholar  Program and t h e  M a l n u t r i t i o n  Preven t ion  P r o j e c t  -- and 
on two dependent measures t h a t  were r e l i a b l y  and c o n s i s t e n t l y  r e p o r t e d  -- 
t h e  pe rcen tage  of p r e s c h o o l e r s  i n  each m u n i c i p a l i t y  r e p o r t e d  t o  be second- 
and th i rd -degree  malnourished i n  1980 and t h e  pe rcen tage  d e c l i n e  i n  
second- and th i rd -degree  m a l n u t r i t i o n  from 1977 t o  1980 (1977 was used 
i n s t e a d  of 1975 because t h e  1977 d a t a  were more c o n s i s t e n t l y  c o l l e c t e d  
and complete t h a n  s i m i l a r  1975 d a t a ) .  

Table  6-4 d e f i n e s  and summarizes t h e  14 v a r i a b l e s  inc luded  i n  one 
o r  more of t h e  m u l t i v a r i a t e  a n a l y s e s ,  excluding i n t e r a c t i o n  v a r i a b l e s .  
The f i r s t  two v a r i a b l e s  a r e  e s t i m a t e s  f o r  1980 and 1977, r e s p e c t i v e l y ,  o f  



Table 6-4 

VARIABLE DEFINITIONS AND DESCMPTIONS 

VARIABLE STANDARD 
NAME DEFINITION SOURCE MEAN DEVIATION MINIMUM M A X I M U M  

0FT.1980 The percentage of p reschoo le r s  in t h e  1 27.56 7.57 14.80 45.90 
munic ipa l i ty  who a r e  second- o r  t h i r d -  
degree malnourished i n  mid-1980 as de te r -  
mined by Operat ion Timbang weighings. 

0FT.1977 The pe rcen tage  of p reschoo le r s  in t h e  1 30.78 9.44 13.40 57.60 
munic ipa l i ty  who are second- o r  t h i r d -  
degree malnourished i n  mid-1977 a s  de te r -  
mined by Operat ion Timbang weighings. 

%DECLINE Percentage d e c l i n e  in m a l n u t r i t i o n  from 1977 1 6.11 24.87 -53.46 65.42 
to 1980 computed a s  % DECLINE - (OPT. 1977 - 
OPT. 1980 x 100/OPT. 1977. Negat ive v a l u e s  
i n d i c a t e  pe rcen tage  i n c r e a s e s .  

W I N C F  Municipal income (revenues in pesos )  p e r  2 3.20 2.61 0.05 19.16 
c a p i t a  in 1980 ad jus ted  f o r  (d iv ided  by) 
t h e  l o c a l  1980 p r i c e  of the l e a s t  expensive 
f i s h  ( qalungong) . 

HHOUSESZ Mean household s i z e  computed a s  a r a t i o  3 5.71 0.39 4.41 6.91 
of t o t a l  municipal  popu la t ion  to t h e  total 
number of households i n  the m u n i c i p a l i t y  
in 1975. 

tFEHHSG+ The percentage of females age 6 y e a r s  and 3 10.78 4.11 4.96 24.29 
wer who have completed a t  l e a s t  f o u r  y e a r s  
of high school  educa t ion  in 1975. 

BNS m y  v a r i a b l e  i n d i c a t i n g  t h e  p resence  (1) 1 0.75 0.43 0 1.00 
o r  abaence ( 0 )  of t h e  Barangay N u t r i t i o n  
Scholar  P r o j e c t  in t h e  munic ipa l i ty  a s  of 
January 1980. 

BNS/1000 The number of  Barangay N u t r i t i o n  Scho la r s  1 2.16 2.89 0 15.45 
pe r  1000 p r e s c h o o l e r s  in t h e  m u n i c i p a l i t y  
as o f  January  1980. 

BNS . %B The pe rcen tage  of barangays in t h e  1 24.77 29.37 0 100.0 
munic ipa l i ty  with  a t  l e a s t  one Barangay 
N u t r i t i o n  Scho la r  as o f  January  1980. 

BNS.BHOS The cumulat ive  number of months of BNS 
s e r v i c e  a c r o s s  barangays from 1977 to 
1980 as a r a t i o  of a l l  barangays. 

MPP Dunmy v a r i a b l e  i n d i c a t i n g  the presence  (1) 4 0.74 0.44 0 1 . O U  
o r  absence ( 0 )  of the M a l n u t r i t i o n  Preven- 
t i o n  P r o j e c t  in t h e  m u n i c i p a l i t y  a s  of  
January 1980. 

MPP/1000 The number of  Home Management ~ e c h n i c i a n e  4 0.31 0 -26 0 1.02 
per 1000 p reschoo le r s  in the m u n i c i p a l i t y  
as o f  January  1980. 

MPP . %B The percen tage  of barangays covered by t h e  4 13.77 12.51 0 60.00 
MPP p r o j e c t  in t h e  m u n i c i p a l i t y  a s  o f  
January 1980. 

MPP.BMOS The cumulat ive  number of  months o f  MPP 
s e r v i c e  a c r o s s  barangays from 1977 to 
1980 as a r a t i o  of a l l  barangays. 

Sources: 1. Nat iona l  N u t r i t i o n  Counci l#  2.  ini is try of Human S e t t l e m e n t s ,  Bureau o f  A g r i c u l t u r a l  Commodities; 
3. Na t iona l  Cenaus and S t a t i s t i c s  Of f i ce ;  4. Bureau o f  A g r i c u l t u r a l  Extension.  



t h e  p e r c e n t a g e  of  p r e s c h o o l e r s  malnour ished  a s  de termined by O p e r a t i o n  
Timbang (OPT) weighings  conducted i n  a l l  barangays  i n  t h e  m u n i c i p a l i t y .  
The d a t a  p r e s e n t e d  i n  a l l  of t h e  t a b l e s  i n  t h i s  f i r s t  set of  a n a l y s e s  a r e  
based  on 5 7 ,  r a t h e r  t h a n  6 0 ,  m u n i c i p a l i t i e s .  One m u n i c i p a l i t y  was dropped 
from t h e  a n a l y s i s  due t o  a n  absence  of  e i t h e r  e s t i m a t e  of t h e  p e r c e n t a g e  
of  p r e s c h o o l e r s  malnour ished  i n  1980,  and two were  dropped due t o  sus-  
p e c t e d  r e p o r t i n g  e r r o r s  c a u s i n g  i n c o m p a t i b i l i t i e s  between t h e  1977 and 
1980 e s t i m a t e s  ( i . e . ,  o u t l i e r  m u n c i p a l i t i e s ) .  

T a b l e  6-4 shows e s t i m a t e s  of t h e  p e r c e n t a g e  of p r e s c h o o l e r s  who 
were ma lnour i shed  i n  1980 (OPT.1980) r a n g i n g  from a b o u t  15 p e r c e n t  t o  46 
p e r c e n t ,  w i t h  a  mean o f  abou t  28 p e r c e n t .  T h i s  3 0  p e r c e n t a g e  p o i n t  r ange  
narrowed c o n s i d e r a b l y  from t h e  45 p o i n t  r a n g e  obse rved  i n  1977 (OPT. 
1 9 7 7 ) ,  and ,  o v e r a l l ,  t h e s e  e s t i m a t e s  r e p r e s e n t  a 6  p e r c e n t  d e c l i n e  i n  
m a l n u t r i t i o n  s i n c e  1977 (%DECLINE). Note t h a t  n e g a t i v e  v a l u e s  on t h e  
v a r i a b l e  %DECLINE i n d i c a t e  a  p e r c e n t a g e  i n c r e a s e  i n  m a l n u t r i t i o n  i n  t h o s e  
m u n i c i p a l i t i e s  s i n c e  1977. Three  demographic and economic v a r i a b l e s  
employed i n  t h i s  a n a l y s i s  a r e  t h e  mun ic ipa l  p e r  c a p i t a  income i n  1980 
a d j u s t e d  f o r  t h e  l o c a l  1980 p r i c e  of f i s h  (ADJINCF), t h e  mean household  
s i z e  i n  1975 (MHOUSESZ), and t h e  p e r c e n t a g e  of  females  a g e  6  y e a r s  and 
ove r  w i t h  a t  least  f o u r  y e a r s  o f  h i g h  s c h o o l  e d u c a t i o n  i n  1975 (%FEMHSG+). 

Four measures  of  p r o j e c t  i n p u t s  a s  of  J a n u a r y  1980 were  d e r i v e d  
f o r  b o t h  t h e  BNS and MPP p r o j e c t s ,  as shown i n  T a b l e  6-4: a dummy v a r i -  
a b l e  i n d i c a t i n g  t h e  p r e s e n c e  o r  absence  o f  t h e  program i n  t h e  m u n i c i p a l i t y ,  
t h e  r a t i o  of  n u t r i t i o n  program workers  t o  p r e s c h o o l e r s ,  t h e  p e r c e n t a g e  of 
barangays  cove red  by t h e  p r o j e c t ,  and t h e  c u m u l a t i v e  barangay months of  
p r o j e c t  cove rage  s i n c e  1977 ave raged  o v e r  t h e  t o t a l  number of  barangays  
i n  t h e  m u n i c i p a l i t y .  O v e r a l l  ( n o t  shown i n  T a b l e  6-4) ,  b o t h  BNS and MPP 
a r e  p r e s e n t  i n  3 3  of  t h e  57 m u n i c i p a l i t i e s ,  BNS b u t  no MPP i n  10 of  t h e  
m u n i c i p a l i t i e s ,  MPP b u t  no BNS i n  a n o t h e r  9 ,  and n e i t h e r  p r o j e c t  i n  5  
m u n i c i p a l i t i e s .  Each e q u a t i o n  i n c l u d e s  a n  i n t e r a c t i o n  term c a l c u l a t e d  a s  
t h e  p roduc t  of t h e  BNS and MPP p r o j e c t  measu res ,  t o  test  f o r  e f f e c t s  (on  
n u t r i t i o n a l  s t a t u s )  o f  h a v i n g  BNS and MPP l o c a t e d  i n  t h e  same a r e a s .  

The o u t p u t  from t h i s  f i r s t  series of r e g r e s s o n s  i n d i c a t e s  t h a t  a s  
more e l a b o r a t e  measures o f  p r o j e c t  input  a r e  employed, t h e  s t r e n g t h  and 
s i g n i f i c a n c e  of t h e  p r o j e c t  c o e f f i c i e n t s  improve. I n  a l l  t h e  r e g r e s s i o n s ,  
o v e r  h a l f  (55  p e r c e n t )  of  t h e  v a r i a n c e  i n  e i t h e r  1980 m a l n u t r i t i o n  l e v e l s  
o r  t h e  p e r c e n t a g e  d e c l i n e  i n  m a l n u t r i t i o n  from 1977 t o  1980 c a n  be  
e x p l a i n e d  by t h e  f o u r  n o n p r o j e c t  v a r i a b l e s :  0PT.1977, ADJINCF, MHOUSESZ, 
and %FEMHSG+. The d i r e c t i o n  and s i g n i f i c a n c e  of t h e  c o e f f i c i e n t s  asso-  
c i a t e d  w i t h  t h e s e  v a r i a b l e s  a r e  c o n s i s t e n t  w i t h  f i n d i n g s  from household-  
l e v e l  P h i l i p p i n e s  n u t r i t i o n  s t u d i e s ,  t h u s  p r o v i d i n g  s u p p o r t  t o  t h e  v a l i d -  
i t y  of t h e  OPT d a t a .  For  most r e g r e s s i o n s ,  t h e  c o e f f i c i e n t s  f o r  t h e  
MPP i n p u t  measure a r e  a t  least  f o u r  t i m e s  s t r o n g e r  t h a n  t h e  c o r r e s p o n d i n g  
BNS measure ,  r e f l e c t i n g ,  no d o u b t ,  t h e  a m p l i f i c a t i o n  o f  e f f e c t  p rov ided  
t o  each  Home Management T e c h n i c i a n  i n  an  MPP m u n i c i p a l i t y  by numerous 

h o s t  1980 P h i l i p p i n e  Census d a t a  were n o t  y e t  a v a i l a b l e  a t  t h e  
time t h i s  s t u d y  was unde r t aken .  T h e r e f o r e ,  1975 l e v e l s  were s u b s t i t u t e d  
f o r  s e v e r a l  soc ioeconomic  v a r i a b l e s .  



Rura l  Improvement Club members i n  conduct ing monthly weighings ,  convening 
mothers'  c l a s s e s ,  and su rvey ing  new o r  pregnant  mothers.  

Tab le  6-12 and Tab le  6-13 show t h e  r e g r e s s i o n  r e s u l t s  ob ta ined  
when t h e  f o u r t h ,  and most e l a b o r a t e ,  measure of p r o j e c t  inpu t  i s  employed, 
t h e  cumulat ive  barangay-months of p r o j e c t  coverage between 1977 and 1980 
averaged over  a l l  barangays i n  t h e  m u n i c i p a l i t y .  A s  i n d i c a t e d  by t h e  B 
va lues  next  t o  MHOUSESZ i n  Tab les  6-12 and 6-13, a  m u n i c i p a l i t y  w i t h  a  
mean household s i z e  of s i x  i s  l i k e l y  t o  have a  1980 l e v e l  of m a l n u t r i t i o n  
which i s  4.86 pe rcen tage  p o i n t s  h i g h e r  and a  d e c l i n e  i n  m a l n u t r i t i o n  from 
1977 which is  12.72 pe rcen tage  p o i n t s  lower than a  m u n i c i p a l i t y  w i t h  a  
mean household s i z e  of f i v e .  The column of s t a n d a r d i z e d  b e t a  c o e f f i c i e n t s  
i n d i c a t e s  t h a t  a d j u s t e d  municipal  per c a p i t a  income i s  an even more 
important  p r e d i c t o r  of changes i n  n u t r i t i o n a l  s t a t u s ,  w i t h  h igh income 
(1980) m u n i c i p a l i t i e s  r e p o r t i n g  lower 1980 m a l n u t r i t i o n  l e v e l s  than  
expected based on t h e i r  1977 n u t r i t i o n a l  s t a t u s .  With 1980 m a l n u t r i t i o n  
l e v e l s  a s  t h e  dependent v a r i a b l e  (Tab le  6-12), s i g n i f i c a n t  BNS and MPP 
e f f e c t s  a r e  found a t  t h e  95 pe rcen t  conf idence  l e v e l .  With t h e  pe rcen tage  
d e c l i n e  i n  m a l n u t r i t i o n  from 1977 t o  1980 a s  t h e  dependent v a r i a b l e  
(Tab le  6-13), s i g n i f i c a n t  BNS e f f e c t s  a t  t h e  99.9 pe rcen t  conf idence  
l e v e l  and MPP e f f e c t s  a t  t h e  99 pe rcen t  conf idence  l e v e l  a r e  d e t e c t e d .  
For both  r e g r e s s i o n  e q u a t i o n s  "g" and "h" ,  t h e  MPP e f f e c t  appears  about 
n i n e  t imes  s t r o n g e r  than  t h e  BNS e f f e c t ,  wi th  each a d d i t i o n a l  month of 
MPP coverage per  barangay reducing t h e  p r e d i c t e d  1980 pe rcen tage  malnour- 
i s h e d  by 2.97 pe rcen tage  p o i n t s  and i n c r e a s i n g  t h e  pe rcen tage  d e c l i n e  i n  
m a l n u t r i t i o n  s i n c e  1977 by 10.92 pe rcen tage  p o i n t s .  Because of t h e  much 
wider  v a r i a t i o n  i n  BNS p r o j e c t  months pe r  barangay among our sample 
m u n i c i p a l i t i e s  when compared w i t h  MPP p r o j e c t  months pe r  barangay ( s e e  
Tab le  6-4),  however, t h e  s i g n i f i c a n t  but  weaker BNS e f f e c t s  e x p l a i n  
a  g r e a t e r  p r o p o r t i o n  of t h e  v a r i a n c e  i n  p reschoo le r  n u t r i t i o n a l  s t a t u s  
than  t h e  MPP e f f e c t s .  The 6  p e r c e n t  of t h e  v a r i a n c e  i n  0PT.1980 and 8  
pe rcen t  of t h e  v a r i a n c e  i n  %DECLINE exp la ined  by t h e s e  two p r o j e c t  
measures ( e x c l u s i v e  of i n t e r a c t i o n  e f f e c t s )  i s  g r e a t e r  than  t h e  cor re -  
sponding v a l u e s  o b t a i n e d  from t h e  p rev ious  r e g r e s s i o n s  employing any of 
t h e  o t h e r  t h r e e  measures of p r o j e c t  i n p u t .  

T h i s  f i r s t  s e r i e s  of a n a l y s e s  r e p r e s e n t  what we b e l i e v e  i s  a  
l o g i c a l  and c o n s e r v a t i v e  approach t o  e v a l u a t i n g  two n u t r i t i o n  in te rven-  
t i o n  p r o j e c t s .  With t h e  1977 m a l n u t r i t i o n  l e v e l ,  t h r e e  socioeconomic 
i n d i c a t o r s ,  and two p r o j e c t  i n p u t  measures i n  our a n a l y s i s ,  we have 
exp la ined  n e a r l y  two-thi rds  of t h e  v a r i a n c e  i n  1980 l e v e l s  o f ,  o r  reduc- 
t i o n s  i n ,  m a l n u t r i t i o n  among our sample m u n i c i p a l i t i e s  i n  t h e  P h i l i p p i n e s .  
S i g n i f i c a n t  BNS and MPP program e f f e c t s  were d e t e c t e d  a t  t h e  95 p e r c e n t  
conf idence  l e v e l  o r  g r e a t e r ,  a f t e r  p a r t i a l l i n g  o u t  t h e  major p o r t i o n s  of 
t h e  v a r i a n c e  i n  1980 n u t r i t i o n a l  s t a t u s  accoun tab le  by t h e  1977 c o v a r i a t e  
and t h e  socioeconomic i n d i c a t o r s  and d e s p i t e  t h e  r e l a t i v e l y  s m a l l  sample 
s i z e .  Not r e f l e c t e d  i n  t h e  t a b l e s  shown h e r e  i s  t h e  f a c t  t h a t  s e v e r a l  
o t h e r  socioeconomic i n d i c a t o r s  -- t h e  pe rcen tage  of t h e  popu la t ion  which 
i s  u rban ,  t h e  pe rcen tage  of males employed i n  a g r i c u l t u r e ,  and t h e  
pe rcen tage  of t h e  popu la t ion  which is  under age  5  -- were a l s o  t e s t e d  
w i t h  no s i g n i f i c a n t  a d d i t i o n a l  impact i n  any of t h e  r e g r e s s i o n s  on 
e i t h e r  n u t r i t i o n a l  s t a t u s  o r  program e f f e c t s .  The d e t e c t i o n  of s t r o n g  



Table  6-12 

REGRESSION "g" RESULTS: DEPENDENT VARIABLE - 1980 OPT 0 2O + 3O 
PROGRAM MEASURE - MONTHS OF COVERAGE PER BARANGAY 

M u l t i p l e  R 
2 

.78 
R 

2 
- 6 1  

Adjus ted  R .56 
S t d - E r r o r  5.05 

Ana lys i s  of Sum of Mean Value Level  of 
Var iance - DF Squares  Square of F S i g n i f i c a n c e  
Regress ion 7 1956.68 279.53 10.94 .001 
Res idua l  49 1252.47 25.56 

Independent  S t d  . E r r o r  Value Level  o f  
2 2 Simple 

Variables B Beta of B of F S i g n i f i c a n c e  R AR R 

I- OPT. 1977 .4631 .57 76 .O 743 38.80 .001 .29 .29 -54 
0 

ADJINCF -1.0325 -.3562 .3102 11.08 .001 .44 -15  -.31 

MHOUSESZ 4.8606 .2522 1 8244 7.10 .001 .54 . l o  .20 

%FEMHSG+ -. 2366 -. 1286 .I827 1.68 ns* .55 .01 -. 2 1  

BNS . BMOS -. 3495 -. 2832 .2089 2.80 -05  .59 .04 -. 34 

MPP . BMOS -2 -9729 -. 2208 1.8334 2.63 .05 6 1  .02 -. 25 

C o n s t a n t  -5.8578 

*ns i n d i c a t e s  F v a l u e  is n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  .05 l e v e l .  



Table  6-13 

REGRESSION "h" RESULTS: DEPENDENT VARIABLE - PERCENTAGE DECLINE I N  MALNUTRITION 1977 TO 1980 
PROGRAM MEASURE - MONTHS OF COVERAGE PER BARANGAY 

M u l t i p l e  R2 .80 
R 

2 
- 6 3  

Adjus ted  R . 58 
S td .  E r r o r  16.07 

Ana lys i s  of Sumof  Mean Value L e v e l o f  
Var iance DF Squares  Square of F S i g n i f i c a n c e  - 
Regression 7 21981.41 3140.20 12.17 .001 
Res idua l  49 12648.56 258.13 

Independent  S t d .  E r r o r  Value Level  o f  Simple 
V a r i a b l e s  B Beta  of B of  F S i g n i f i c a n c e  R~ A R~ R 

P OPT. 1977 1 5565 .5911 .2362 43.41 .001 .34 .34 .58 
P 

ADJINCF 2.1812 .2290 .9856 4.90 . O O 1  .42 .08 .37 

MHOUSESZ -12.7160 -. 2008 5.7976 4.81 .001 .49 .07 -. 27 

%FEMHSG+ 1.5433 .2553 .St307 7.06 . O O 1  .55 -06 .14 

BNS BMOS 1.4425 .3558 .6639 4.72 . O O 1  - 6 1  .06 .29 

MPP . BMOS 10.9154 m2468 5.8264 3 .51 . O 1  .63 .02 .22 

BNSxMPP4 -.7047 -.2302 - 6161 1 .31 ns* .63 . O O  .19 

C o n s t a n t  -3 -4116 

-- - - - 

*ns i n d i c a t e s  F v a l u e  i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  .05 l e v e l .  



MPP e f f e c t s  d e s p i t e  much lower i n t e n s i t i e s  of  KPP a c t i v i t y  i n  our  sample 
m u n i c i p a l i t i e s  r e l a t i v e  t o  BNS i s  an e s p e c i a l l y  promising phenomenon 
which s u g g e s t s  t h a t  MPP might be capab le  of e x p l a i n i n g  a  much h igher  
p r o p o r t i o n  of t h e  v a r i a t i o n  i n  munic ipa l - l eve l  m a l n u t r i t i o n  i n d i c e s  i f  
i t  were t o  cover  more than t h e  t h r e e  barangays per m u n i c i p a l i t y  t o  which, 
u n t i l  r e c e n t l y ,  i t  h a s  been l i m i t e d .  

R e s u l t s  P a r t  Two: Other  P r o j e c t s ,  Socioeconomic I n d i c a t o r s  
and Outcome Measures 

Less  d e t a i l e d  in fo rmat ion  was c o l l e c t e d  and analyzed f o r  f o u r  
o t h e r  n u t r i t i o n  p r o j e c t s  i n  t h e  P h i l i p p i n e s ,  four  a d d i t i o n a l  socioeconomic 
v a r i a b l e s ,  and four  a l t e r n a t i v e  outcome measures.  I n  t h i s  p a r t  of  t h e  
a n a l y s i s ,  we employed a  s i n g l e  measure of p r o j e c t  i n p u t ,  t h e  pe rcen tage  
of barangays covered by t h e  p r o j e c t  i n  1980,  t o  t e s t  f o r  p o s s i b l e  impacts 
on n u t r i t i o n a l  s t a t u s  a s s o c i a t e d  w i t h  Day Care S e r v i c e ,  t h e  Targe ted  
Maternal  and Chi ld  Hea l th  P r o j e c t  (TMCH), Nut r ibus  S e r v i c e ,  and t h e  Rura l  
Improvement Club (RIC) Homemaker's C l a s s e s .  Forward s t e p w i s e  r e g r e s s i o n  
procedures  were employed t o  a s s i s t  i n  t h e  v a r i a b l e  s e l e c t i o n  p r o c e s s ,  and 
no t e s t s  f o r  p r o j e c t  i n t e r a c t i o n s  were performed due t o  t h e  reduced 
number of d e g r e e s  of freedom a v a i l a b l e .  R e s u l t s  from t h e s e  a n a l y s e s  must 
t h e r e f o r e  be viewed a s  very p r e l i m i n a r y  looks  i n t o  t h e  impacts  of t h e  BNS 
and MPP p r o j e c t s  r e l a t i v e  t o  o t h e r  ongoing p r o j e c t s  and i n t o  p o t e n t i a l  
p r o j e c t  impacts on d i s t r i c t - l e v e l  i n f a n t  m o r t a l i t y  and morb id i ty  r a t e s .  

Tab le  6-14 summarizes and d e s c r i b e s  t h e  new v a r i a b l e s  cons ide red  
a t  t h i s  a n a l y s i s  phase.  The f i r s t  four  v a r i a b l e s  a r e  demographic o r  
socioeconomic measures t aken  d i r e c t l y  from t h e  n a t i o n a l  Census volumes. 
The pe rcen tage  of dwel l ing  u n i t s  wi th  aluminum r o o f s  i s  t aken  a s  a  proxy 
f o r  income o r  perhaps  degree  of u r b a n i z a t i o n ;  i t  has  been s u b s t i t u t e d  i n  
p rev ious  s t u d i e s  i n  developing c o u n t r i e s  where income s t a t i s t i c s  were 
u n a v a i l a b l e .  The o t h e r  t h r e e  demographic v a r i a b l e s  a l l  r e l a t e  t o  n u t r i -  
t i o n a l  s t a t u s  i n  ways s i m i l a r  t o  mean hdusehold s i z e ,  i . e . ,  we p o s t u l a t e  
a  d i r e c t ,  r a t h e r  t h a n  i n v e r s e ,  a s s o c i a t i o n  wi th  t h e  pe rcen tage  of pre- 
s c h o o l e r s  malnourished.  The second four  v a r i a b l e s  measure new p r o j e c t  
i n p u t s  based on d a t a  provided by each r e s p e c t i v e  agency o r  m i n i s t r y .  A 
glance  a t  t h e  mean pe rcen tages  of barangay coverage i n d i c a t e s  t h a t  t h e  
Day Care  and TMCH p r o j e c t s  e x h i b i t  a  h e a v i e r  p resence  i n  t h e  59 munici- 
p a l i t i e s  than  t h e  Nut r ibus  o r  R I C  Homemaker's C l a s s  p r o j e c t s .  The f i n a l  
four  ( p a i r s  o f )  v a r i a b l e s  shown i n  Tab le  6-14 a r e  t h e  1980 and 1977 
i n f a n t  m o r t a l i t y ,  g a s t r o e n t e r i t i s ,  pneumonia, and i n f l u e n z a  r a t e s .  To 
a d j u s t  f o r  t h e  skewed d i s t r i b u t i o n s  of t h e s e  m o r t a l i t y  and morbidi ty  
r a t e s  ( a s  w e l l  a s  f o r  popu la t ion  d e n s i t y ) ,  t h e  n a t u r a l  logar i thm of each 
r a t e  was used a s  t h e  dependent v a r i a b l e  i n  t h e  ana lyses .  Tab le  6-14 
p r e s e n t s  t h e  means and s t andard  d e v i a t i o n s ,  however, f o r  t h e  untrans-  
formed r a t e s .  

T a b l e  6-15 summarizes t h e  o u t p u t  from t h e  f i r s t  s t e p w i s e  r e g r e s -  
s i o n  w i t h  t h e  1980 pe rcen tage  of p r e s c h o o l e r s  malnourished a s  t h e  depen- 
den t  v a r i a b l e .  A h i e r a r c h i c a l  i n c l u s i o n  o p t i o n  i n  SPSS preven t s  p r o j e c t  
v a r i a b l e s  from e n t e r i n g  t h e  model ahead of socioeconomic v a r i a b l e s .  A s  



Table  6-14 

DESCRIPTION OF OTHER SOCIOECONOMIC, 
PROJECT, AND OUTCOME VARIABLES 

- - -- 

NAME DESCRIPTION SOURCE* MEAN STD . DEV. 

%RFSALUM Percentage of dwel l ing  u n i t s  1 32.7 20.9 
i n  1970 wi th  aluminum r o o f s  

%POPLT 5 Percentage of t h e  p o p u l a t i o n  1 15.3 1 .5  
l e s s  t h a n  age 5 i n  1975 

POPDEN Persons p e r  square  k i lomete r  1 29.3 58.4 
i n  1975 i n  t h e  m u n i c i p a l i t y  

AGR75.80 Annual geometr ic  growth rate 1 1.7 1.5 
of t h e  municipal  p o p u l a t i o n  
from 1975 t o  1980 

DCS . %B Percentage of barangays 2 1 6 . 1  20 5 
covered by Day Care  S e r v i c e  
as of  January 1980 

TMCH . %B Percentage of barangays 3 ,4  19.8 29.3 
covered by Targe ted  Maternal  
and C h i l d  Heal th  as of  
January 1980 

NBUS %B Percentage of barangays 5 7.0 21.5 
covered by Nut r ibus  S e r v i c e  
as of January 1980 

RICHM.%B Percentage of barangays w i t h  6 8 . 1  16.4 
RIC homemakers c l a s s e s  a s  
of January  1980 

IMR. 1980 1977 and 1980 i n f a n t  7 49.4 36.4 
IMR.1977 m o r t a l i t y  r a t e s  p e r  1 ,000  49.2 26.1 

l i v e  b i r t h s  

GER.1980 1977 and 1980 g a s t r o e n t e r -  7 18.8 21.3 
GER.1977 i t is  and c o l i t i s  r a t e s  p e r  14.8 18.5 

1,000 p r e s c h o o l e r s  

PNM.1980 1977 and 1980 pneumonia 7 9.9 15.2 
PNM.1977 r a t e s  per 1,000 p r e s c h o o l e r s  7.0 7.4 

FLU. 1980 1977 and 1980 i n f l u e n z a  7 15 9 26.9 
FLU.1977 r a t e s  p e r  1,000 p r e s c h o o l e r s  14.9 23 .1  

*Sources: 1. Nat iona l  Census and S t a t i s t i c s  O f f i c e ;  2 )  M i n i s t r y  of 
S o c i a l  S e r v i c e s  and Development; 3 )  C a t h o l i c  R e l i e f  S e r v i c e s ;  4 )  CARE; 
5 )  N u t r i t i o n  Center  of t h e  P h i l i p p i n e s ;  6 )  M i n i s t r y  of A g r i c u l t u r e ,  
Bureau of A g r i c u l t u r a l  Extension;  and 7 )  M i n i s t r y  of Hea l th ,  
P r o v i n c i a l  Hea l th  O f f i c e s .  



T a b l e  6-15 

M u l t i p l e  R2 .85 

R2 
.73 

A d j u s t e d  R .67 
S t d . E r r o r  4.13 

FORWARD STEPWISE REGRESSION "i" TSULTS: 
DEPENDENT VARIABLE - 1980 OPT %2 + 3 

A n a l y s i s  of  Sum of  Mean Value  L e v e l  of  
V a r i a n c e  - DF Squares  S q u a r e  o f  F S i g n i f i c a n c e  
Regress ion  9 2149.95 238.88 13.60 .001  
R e s i d u a l  4 9 860.72 17.56 

I n d e p e n d e n t  S t d .  E r r o r  Value  L e v e l  of  
2 2 

S imple  
V a r i a b l e s *  B B e t a  o f  B o f  F S i g n i f i c a n c e  R AR R 

P 
C 

OPT. 1977 .3794 .4903 .0684 30.70 .O01 -28  .28 .53 

AD JINCF -.a179 -. 3004 ,2298 12.67 .001 

MHOUSESZ 3.9948 .2150 2.0483 3.80 .01  

%POPLT 5 .9592 .2035 .4590 4.37 .001 

%RFSALUM -.0601 -.I745 .0310 3.76 .01  

BNS . %B -. 0519 -. 2098 .0230 5.12 .001 

TMCH . %B .0978 .3975 .0220 19.95 .001 

MPP. %B -. 1451  -. 2527 .0515 7.93 .001 

NBUS %B -. 0414 -. 1239 .0270 2.35 .05 

C o n s t a n t  -18.7912 

* V a r i a b l e s  n o t  s e l e c t e d  f o r  i n c l u s i o n :  %FEMHSG+, POPDEN, AGR75.80, M=S.%B, RICHM.%B. 



t h i s  t a b l e  i n d i c a t e s ,  t h e  o v e r a l l  expla ined v a r i a n c e  i n  1980 municipal  
m a l n u t r i t i o n  i n c r e a s e s  from 0 .63  ( i n  a  p r i o r  r e g r e s s i o n )  t o  0 .73,  w i t h  
s t a t i s t i c a l l y  s i g n i f i c a n t  a s s o c i a t i o n s  d e t e c t e d  f o r  two new socioeconomic 
v a r i a b l e s ,  %RFSALUM and %POPLT5, and two new p r o j e c t  v a r i a b l e s ,  TMCH.%B 
and NBUS.%B. The presence of both  mean household s i z e  and t h e  pe rcen tage  
of t h e  municipal  popu la t ion  who a r e  p reschoo le r s  i n  t h e  model i s  ind ica -  
t i v e  of t h e  primary importance of family  s i z e  and composi t ion t o  n u t r i -  
t i o n a l  well-being.  The on ly  unexpected c o e f f i c i e n t  i n  t h i s  r e g r e s s i o n  i s  
t h e  s t r o n g  p o s i t i v e  a s s o c i a t i o n  between t h e  presence of TMCH and h igh  
m a l n u t r i t i o n  l e v e l s .  One p l a u s i b l e  i n t e r p r e t a t i o n  of t h i s  s t r o n g ,  but  
u n d e s i r a b l e ,  TMCH e f f e c t  i s  t h a t  t h i s  p r o j e c t ,  more than any o t h e r ,  i s  
t a r g e t e d  t o  a r e a s  of h igh  m a l n u t r i t i o n ,  and t h e  1977 c o v a r i a t e  cannot  
remove complete ly  t h e  masking e f f e c t  caused by t a r g e t i n g .  Another 

0 
i n t e r p r e t a t i o n  might be t h a t  b e t t e r  i d e n t i f i c a t i o n  of 2  + 3  pre- 
s c h o o l e r s  occur red  i n  1980 than  i n  1977 f o r  m u n i c i p a l i t i e s  wi th  heavy 
TMCH p resence  c a u s i n g  " i n s t r u m e n t a t i o n  e f f e c t s "  i n  t h e s e  a r e a s .  I f  t h e  
l a t t e r  i n t e r p r e t a t i o n  i s  a c c u r a t e ,  t h i s  unexpected a s s o c i a t i o n  should  
d i sappear  when o t h e r  outcome measures a r e  t e s t e d .  

Tab le  6-21 summarizes t h e  m a l n u t r i t i o n  r e g r e s s i o n  model desc r ibed  
above,  a long  wi th  t h e  remaining s t e p w i s e  r e g r e s s i o n  models which were 
t e s t e d  f o r  p r o j e c t  e f f e c t s  on a l t e r n a t i v e  i n d i c a t o r s  of n u t r i t i o n a l  
s t a t u s .  Using t h e  r e p o r t e d  1980 municipal  i n f a n t  m o r t a l i t y  r a t e  a s  t h e  
dependent v a r i a b l e ,  on ly  one p r o j e c t  v a r i a b l e ,  TMCH.%B, and one socio-  
economic v a r i a b l e ,  POPDEN, a r e  included w i t h  IMR.1977 i n  t h e  equa t ion ,  
w i t h  a  t o t a l  exp la ined  v a r i a n c e  of 0.40.  Because of t h e  h igh  degree  of 
v a r i a b i l i t y  i n  i n f a n t  m o r t a l i t y  r a t e s  r e p o r t e d  f o r  our  sample municipal-  
i t i e s  ( n o t e  t h e  h igh s t a n d a r d  d e v i a t i o n  a s s o c i a t e d  w i t h  IMR.1980 i n  Tab le  
6-14), i t  i s  n o t  s u r p r i s i n g  t h a t  t h e  t o t a l  v a r i a n c e  exp la ined  i n  t h i s  
model would be low r e l a t i v e  t o  our  m a l n u t r i t i o n  models. I n  s p a r s e l y  
popula ted m u n i c i p a l i t i e s  w i t h  heavy TMCH coverage ,  t h e  1980 i n f a n t  
m o r t a l i t y  r a t e s  a r e  s i g n i f i c a n t l y  lower t h a n  one would expect  based on 
t h e  corresponding 1977 r a t e s .  How can TMCH show s t r o n g  r e d u c t i o n s  i n  
i n f a n t  m o r t a l i t y  y e t  s t r o n g  i n c r e a s e s  i n  m a l n u t r i t i o n  ( a s  i n d i c a t e d  by 
Tab le  6-15) i n  our sample m u n i c i p a l i t i e s ?  

We know t h a t  TMCH, more than any o t h e r  n u t r i t i o n  p r o j e c t ,  i s  
t a r g e t e d  t o  t h e  a r e a s  i n  t h e  P h i l i p p i n e s  wi th  t h e  most s e v e r e  m a l n u t r i t i o n  
problems. We a l s o  know t h a t  r e d u c t i o n s  i n  i n f a n t  m o r t a l i t y  i n  a  r e g i o n  
a r e  l i k e l y  t o  cause  i n c r e a s e s  i n  m a l n u t r i t i o n  r a t e s  i n  t h a t  r e g i o n  s i n c e  
t h e r e  a r e  more s u r v i v i n g  i n f a n t s  t o  feed.  A l o g i c a l  conc lus ion  t h e r e f o r e  
is t h a t  t h e  TMCH p r o j e c t ,  o p e r a t i n g  i n  a r e a s  of g r e a t e s t  pover ty ,  has  
made c o n s i d e r a b l e  p rogress  i n  reducing i n f a n t  d e a t h s  from 1977 t o  1980, 
a n  impact which l e a d s  t o  i n c r e a s e d  numbers of second- and th i rd -degree  
malnourished c h i l d r e n  over  t h e  same t ime pe r iod  i n  t h o s e  m u n i c i p a l i t i e s .  
Because of t h e  i n t e r r e l a t i o n s h i p  between i n f a n t  m o r t a l i t y  and p reschoo l  
m a l n u t r i t i o n ,  r e c u r s i v e  pa th  a n a l y s i s  t echn iques  a r e  b e t t e r  s u i t e d  t o  
such n u t r i t i o n  models which i n c l u d e  i n f a n t  m o r t a l i t y  measures.  

With t h e  1980 municipal  r a t e  of g a s t r o e n t e r i t i s  and c o l i t i s  a s  
t h e  dependent measure,  a  t o t a l  of 63 p e r c e n t  of i t s  v a r i a t i o n  a c r o s s  t h e  
32 m u n i c i p a l i t i e s  w i t h  v a l i d  c a s e s  i s  exp la ined  by t h e  model. More t h a n  



Table  6-21 

PHILIPPINE NUTRITION EVALUATION SUMMARY TABLE: 
MALNUTRITION, MORTALITY, AND MORBIDITY MODELS 

Y =  1980 1980 1980 198 0 1980 
Var iance  Explained By: Percentage Log Log Loge Loge 

2O + 3O I n f a n t   orf fa lit^ ~ a s t r o e n t e r i t i s  Pneumonia In f luenza  

1977 c o v a r i a t e  r a t e  
Nonpro j ect variables 
P r o j e c t  v a r i a b l e s  

2 
T o t a l  e x p l a i n e d  v a r i a n c e  R = .73 
T o t a l  m u n i c i p a l i t i e s  N = 59 

S i g n i f i c a n t  V a r i a b l e s  
(p < - 0 5 )  

1977 c o v a r i a t e  r a t e  
m 

ADJINCF 
MHOUSESZ 
%FEMHSG+ 
%RFSALUM 
POPDEN 
%POPLT 5 
AGR75 80 

BNS %B 
MPP . %B 
TMCH . %B 
RICHM %B 
NBUS %B 

NOTE: A "+" s i g n  means t h a t ,  i n  m u n i c i p a l i t i e s  where t h e  independent  v a r i a b l e  ( i n  t h e  l e f t  column 
of  t h e  t a b l e )  is h igh ,  t h e  1980 l e v e l  of t h e  dependent v a r i a b l e  ( a c r o s s  t h e  t o p  of t h e  t a b l e )  is h i g h e r  t h a n  
expec ted  based on t h e  1977 level of t h e  dependent v a r i a b l e .  A "-" s i g n  means t h a t ,  i n  m u n i c i p a l i t i e s  where 
t h e  independent  v a r i a b l e  is  high,  t h e  1980 level o f  t h e  dependent v a r i b l e  is  lower t h a n  expected.  



half  of t h i s  explained var iance i s  picked up by t h e  1977 cova r i a t e  l e v e l ;  
however, s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t s  assoc ia ted  with R I C  Homemakers' 
Classes  were de tec ted  a s  wel l  a s  e f f e c t s  assoc ia ted  with mean household 
s i z e ,  prevalence of aluminum roofs ,  and annual populat ion growth r a t e  i n  
t h e  munic ipa l i ty .  I n  fast-growing mun ic ipa l i t i e s  with above-average 
household s i z e s  and percentages of dwelling u n i t s  with aluminum roo f s ,  
t h e  1980 g a s t r o e n t e r i t i s  r a t e s  a r e  s i g n i f i c a n t l y  higher  than  would be 
expected based so l e ly  on t h e  corresponding 1977 r a t e s .  

The second morbidity regress ion  model p r e d i c t s  t h e  1980 preschool 
pneumonia r a t e  i n  a given municipal i ty  from t h e  1977 r a t e ,  ad jus ted  muni- 
c i p a l  income, percentage of houses with aluminum roo f s ,  annual growth 
r a t e ,  and presence of t h e  BNS p ro j ec t .  Af te r  one-third of t h e  var iance  
i n  1980 pneumonia r a t e s  is explained by t h e  1977 l e v e l s ,  an add i t i ona l  11 
percent  is a s soc i a t ed  with t h e  presence of t h e  BNS p r o j e c t .  No o t h e r  
p r o j e c t  e f f e c t s  on pneumonia r a t e s  were de tec ted  a t  t h e  95 percent  confi-  
dence l e v e l .  Pneumonia r a t e s  a r e  higher  i n  densely populated, lower- 
income mun ic ipa l i t i e s .  

The l a s t  s tepwise regress ion  model summarized i n  Table 6-21 used 
t h e  1980 preschooler  in f luenza  r a t e  a s  t h e  dependent va r i ab l e .  Three- 
fou r th s  of t h e  var iance  i n  t h i s  outcome across  mun ic ipa l i t i e s  is accounted 
f o r  by t h e  independent v a r i a b l e s ,  of which only 0.02 is  a s soc i a t ed  with 
p r o j e c t  i npu t s .  Once again,  however, t h e  BNS Program shows a s t a t i s i c a l l y  
s i g n i f i c a n t  ( a l b e i t  weak) d e t e r r e n t  e f f e c t  on in f luenza  r a t e s ,  with no 
o the r  p r o j e c t  e f f e c t s  apparent .  I n  urban mun ic ipa l i t i e s  with above-average 
household s i z e s  and below-average income l e v e l s ,  t h e  1980 inf luenza  r a t e s  
a r e  s i g n i f i c a n t l y  higher  than  might be expected based on t h e  corresponding 
1977 r a t e .  

Conclusions 

Across each of t h e  malnut r i t ion  mor t a l i t y  and morbidity models 
t e s t e d  i n  t h i s  s tudy ,  s i g n i f i c a n t  impacts of s e l e c t e d  n u t r i t i o n  in te rven-  
t i o n s  were de tec ted .  P ro j ec t  v a r i a b l e s  con t r ibu t e  most t o  reduct ions i n  
malnutrition ( 2 5  percent of the variance i n  Y ,  but bearing i n  mind the  
undes i rab le  d i r e c t i o n  of t h e  TMCH c o e f f i c i e n t )  and l e a s t  t o  reduc t ions  i n  
in f luenza  r a t e s  ( 2  percent  of t h e  var iance i n  Y ) .  Strong s ing le -pro jec t  
impacts (11 percent  of t h e  var iance  i n  Y )  were observed f o r  TMCH on i n f a n t  
mor t a l i t y  and f o r  BNS on pneumonia r a t e s .  Demographic c h a r a c t e r i s t i c s  
r e l a t i n g  t o  t h e  household ( s i z e  and composition) and t h e  municipal i ty  
populat ion (dens i ty  and growth r a t e )  appear t o  be more important p r ed i c to r  
v a r i a b l e s  than  o the r  socioeconomic c h a r a c t e r i s i c s ,  with t h e  except ion of 
ad jus t ed  income. S i g n i f i c a n t  e f f e c t s  i n  a t  l e a s t  one model i t e r a t i o n  
were de tec ted  f o r  independent v a r i a b l e s ,  with t h e  except ion of Day Care 
Serv ice  coverage. Since n u t r i t i o n a l  well-being is a secondary, a s  
opposed t o  primary, goal  of t h e  Day Care Serv ice ,  and s ince  no t  a l l  Day 
Care Centers  provide t h e  same supplemental feeding component, more 
d e t a i l e d  information on t h i s  p r o j e c t  would probably be necessary i n  order  
t o  conduct a v a l i d  assessment of i ts  n u t r i t i o n a l  impacts. The BNS is  t h e  
only p r o j e c t  t e s t e d  which y ie lded  s i g n i f i c a n t  impacts on t h r e e  of t h e  



f i v e  outcome measures; however, t h e  s t rength  of t h e  MPP coe f f i c i en t s  
suggests a  grea ter  p o t e n t i a l  f o r  cos t -ef fec t ive  n u t r i t i o n  in tervent ion  
using t h e  MPP (and Rural Improvement Club) approach. Given t h e  small,  
nonrepresentative sample s i z e s  and stepwise se l ec t ion  of va r i ab le s ,  
however, these  r e s u l t s  should be in t e rp re t ed  a s  suggestive of fu tu re  
evaluat ion d i r ec t ions  r a t h e r  than a s  d e f i n i t i v e  f indings  concerning the  
Phi l ippine  Nutr i t ion  Program. 

This appl ica t ion  of an a r e a l  model, using secondary da ta  f o r  t h e  
evaluat ion of n u t r i t i o n  in tervent ion  i s ,  t o  our knowledge, unique. We 
have found t h a t  such an approach i s  both f e a s i b l e  and valuable.  Central  
planners have a  growing need t o  know t h e  ef fec t iveness  of p r o j e c t s  i n  
reducing d i s t r i c t - l e v e l  malnutr i t ion r a t e s  a s  d i s t i n c t  from malnut r i t ion  
a t  t h e  household l e v e l .  Also, secondary da ta  of t h e  type i n  t h i s  evalua- 
t i o n  a r e  co l l ec t ed  rout ine ly  i n  many count r ies .  In  the  absence of appro- 
p r i a t e  ana lys i s  models, it is  extremely d i f f i c u l t  t o  use such secondary 
data f o r  decis ion making. The d i s t r i c t - l e v e l  a n a l y t i c a l  approach devel- 
oped f o r  t h i s  study provides a  way t o  develop models which can be simpli- 
f i e d  f o r  rout ine  use by s t a f f  t o  monitor n u t r i t i o n a l  s t a t u s  across  
d i s t r i c t s  over time. The success of t he  e f f o r t  i s  a l s o  r e f l e c t i v e  of 
t h e  j o i n t  cooperation and col labora t ion  between Abt Associates and t h e  
National Nutr i t ion  Council during each phase of t he  study. 

The r e s u l t s  of t h i s  approach applied t o  the  evaluat ion of 
Phi l ippine  n u t r i t i o n  p r o j e c t s  a r e  encouraging. S ign i f i can t  p r o j e c t  
e f f e c t s  have been found, modernization e f f e c t s  a r e  accounted f o r ,  and 
pockets of malnutr i t ion a r e  i d e n t i f i a b l e .  Using t h i s  approach, policy- 
makers can monitor d i s t r i c t s  pe r iod ica l ly  without add i t iona l  da ta  co l lec-  
t i o n  e f f o r t s .  Had these  r e s u l t s  been obtained on a  l a r g e r  na t ional ly  
representa t ive  sample of munic ipa l i t ies ,  some of t h e  pol icy implicat ions 
of t h e  model might be t o  suggest a  major increase  i n  coverage f o r  t h e  MPP 
p ro jec t  a s  well  a s  increased proport ionate a l loca t ion  of resources t o  
BNS, Nutribus, TMCH, Rural Improvement Club, and any family planning 
a c t i v i t i e s  (given t h e  s ign i f i cance  of family s i z e  and growth r a t e s ) .  The 
model remains t o  be va l ida ted  f o r  a  l a r g e r  sample o r  i n  o ther  count r ies ;  
however, we hope t h i s  i n i t i a l  attempt w i l l  encourage o ther  at tempts  t o  
explore and expand t h e  p o t e n t i a l  of t h i s  approach. 


