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Baugladesh has a high child mortality rate. However, little is 
known about the outcome for young children who have 
cerebral palsy (CP). Ninety-two children with CP with a mean 
age of 3 years 3 months at entry into the study were followed 
for up to 3 years as part of an intervention study. Eight 
children died: two of 49 (4%) from an urban area and six of 
43 (14%) from a rural area. Extrinsic factors such as 
infections and drug reactions preceded all the deaths, but 
those who died were mostly severely malnourished and 
among the more severely disabled of the total group. Eiahty- 
nine percent of rural children in the study were from low- 
income families. Intervention programmes for severely 
disabled children in developing countries must include 
primary health care and feeding programmes as well as 
rehabilitation services to address both the needs of the child 
and empowerment of the mother and the family. 

Most children with disabilities l ive  in developing coun- 
tries. A large epidemiological study o f  children with dis- 
abilities aged 2 l o  9 years in Hangladesh indicated a 
prevalence rate o f  6.8% for all grades and types of disabili- 
ties (motor. vision, hearing. cognition. and epilepsy) and 
of 1.5% for serious disabilities (Khan and Durkin 1995). 
Little is known about the long-term survival and death 
rates o f  children with disabilities. l h i s  paper considers the 
death rate in young children with cerebral palsy (CP) who 
were followed for u p  t o  3 years. 

\with ;I total population o f  ovcr  120 million in 
Bangladesh. 55.9% of whom are lcss than 18 years o f  age 
(UNICEF 1998). vast nunibers o f  disabled children remain 
tinaccaunred for  in the health and educational sectors. 
However. there arc indications o f  positive change: a slow 
but steady reduction in child mortality rates (e.g. 247 per 
1000 in 1960 t o  112 per 1000 in 1996); diminishing family 
sizes; and increasing numbers of children being brought to 

child development and neurodisability services in hospitals 
and communityclinics (Khan 1998). 

B;inglatlcsh is a tropical country where 8 1% o f  the popula- 
tion live in rural areas antl survive on  agriculture. This rural 
population has very limited access to disability services. most 
o f  which are concentrated in die capital. Dhaka. Mothc-rs o f  
rural-based children sceni t o  be more stressed than their 
urban counterparts (Mc<:onachic ct :iI. 1998). Yet within 
rural communities disabled people often find a fruitful niche 
for themselves which is not stigmatizing (Kisanji 1995). In 
Bangladesh in 1988. in the extreme circumstances o f  ;i very 
severe tlocxi. no  difference was found after 5 months 
between children with and without disabilities in mortality 
o r  morbidity in rural areas (Durkin ct al. 1993). Not;ibly. it is 
in the urban-slum population oftle\'elopinl:countries \diere 
children are subjected t o  the most inhuman living contli- 
tions (Khan 1997). If equitable services are t o  be developed 
making the best use o f  limited resources. death and survival 
o f  children with disabilities in both urban and rural commu- 
nities have to  be understotxi. 

The Hanglatlcsh Protibondhi Foundation (BPF) (.proti- 
hoiiclhi' means disabled in Hcngli) has developed neurodis- 
;ibility clinics. spc i a l  education schools. honac-based thectpy 
manuals. and community-bawd n'h;ibilit;ition services in 
Bangladesh since 19%. I t  runs I\VO centres. one  urban and 
the other rural. 'I'hc urban programnics are within I)haka. 
l h c  rur:il progmnimes ;ire in Dhammi. 5 0  km north o f  Dhaka. 
where thc- main source o f  income is from cultivation of agri- 
cultural land: 90% of houses have 5tmw or hamlxw) roofing 
ni;ttcrial. Child development clinics in both centres ;ire run by 
;I group o f  profcssionals including paetliatricians. psycholtr 
gists. antl therapists aided by community hralth workers. 

A prospective studv o f  children with <:P x i s  conducted by 
the BPF in both urban and rural populations between 1993 
and 1095 t o  evaluate the functional outconies o f  therapy 
and health interventions. During the course o f  the study ;I 
number of children died. In this papcr the v;irious tlcnio- 
graphic ;ind clinical features of the original study popula- 
tion are presenred togethcr with descriptions o f  the subset 
of children who died. The objcctivc of the study is to ascer- 
tain the nxtural history o f  CP among urban ;ind rural populn- 
tions o f  young children in Banglatlesh. so that long-term 
simiv;iI str;ttcgies can he devclopctl and integrated within 
ongoing ;ind future services. 



Method 

Ninety-two children aged between 1 year 4 mocths (16 
months) and 5 ycars 7 months (67 months) with CPwerc fol- 
lowed for up  t o  3 years from both the urban (49 children) 
and rural (43 children) centres ofthe BPE The children were 
enrolled consccutively as their parents sought disability scr- 
vices, over a period of 1 year. Those with overt visual o r  hear- 
ing disability were excluded. It was possible to obtain ;I 

complete follow-up o f  the 92 children I>ccausc health and 
therapy services were offered, antl thus families were con- 
tacted by the research team from time to time. The diffcrent 
services children received included primary health care 
offered t o  the whole family; involvcment in a stimulation 
group with their mothers. held daily (urban) o r  weekly 
(rural) in speech, occupational and physiotherapy; or train- 
ingof thcir mothers to use ;it home a pictorial manual giving 
advice on  positioning. daily living activities, and languagc 
stirnukition. Evaluation o f  the comparative outcomes of 
intervention is in prepar;ction. 

C t i  I W H E N  

3lliASI'HES 

Average family income was deterniinccl by taking into 
account monthly w;iges earned and also production o f  
crops and their selling value. A monthly income o f  less than 
taks ('l'k) 4000 (1USS ='l'k-i5 approximately) was citego- 
rized ;IS 'low'; a monthly income of'I'k4000 to 8000 was car- 
egorized as 'midtlle'; and a monthly income of more than 
l'k8000 was categorized as 'high'. The gross national prod- 
uct (GNP). per capita of Bangladesh is 'l'kOO00 (USS220). 
but as more than three-quarters of the population livc 
below the poverty line and the cost of living is ;I lowcr 
banding of income was used. 

Comprehensive neurodcvelopmental assessments were 
done by paediatricians for all 92 children. 'I'hesc included a 
history of the chief coniplaints or worries the care-provirlcr 
had concerning the child, birth history, family history, mile- 
stones of development, functional obscrvation, gencrd 
physical and neurological examination. and examination of 

Table I Total study population by age, sex, socioeconomic 
status, and mother's education in rural and urban areas of 
residence 

Akin age (y:mo) 2:11 

SCX 

(rangc) ( l :+-4:7)  

Malcs (%) 54 ((19) 
Rmalrs (76 )  15(31)  

Ixtw income 1%) 26  (53) 
tMiddle income (?&) 15 (31) 
High income (%) H ( l 6 )  

Non-litcratc (5%) lO(21) 
Primary .school (%) 15 (31) 
Secondary school (%) 6 (12) 
>SecondaryschtxA (3) 18 (36) 

Socioccont)mic status 

Mothrr's education 

3:7 
( I : l i -5 :7 )  

vision and hearing. The Medical Asessment Form, which has 
been standardized in Bangladesh for an epidemiological sur- 
vey ofchildhood disability, \ris uscd for this purpose (%aman 
1930, WHO 1992). CPwas classiticd into the following types: 
tctraplcgia, diplegia, hcmiplegia, dyskinctic Cv ataxic C E  
and miscellaneous (Neville 1993). A summary sheet was 
used to record thr main impairments and level ofdisability in 
gross motor, hnc motor, vision, hearing, speech and cogni- 
tive functions, and seizure disorders. A moditied version o f  
the WHO criterion ofrecording impairments and disabilities, 
and grading severity of each type o f  disability w;is used 
(W10 198 1). Disability was graded into mild, moderate. and 
severe categories. 

Adaptive bchaviour was tested in every child by one  psy- 
chologist using the Independcnt Bchaviour k\sessment 
Scale (II3AS) (Munir 1987). This test was developed and stan- 
dardizcd within Bangladesh for children from both urban 
and rural populations, taking into account cultural norms 
and practices in both settings as well as sex differences. The 
strength o f  the test lies in describing the abilitics o f  children 
even if they arc not rnrolled within a formal educational sys- 
tem o r  exposed to  any formal preschool activities. Each child 
was assigned scores in four categorics: gross and fine motor 
functions, communication skills, socialization skills, and 
daily living activities, Subscores antl total score were calculat- 
ed and agematched with locally developed norms into five 
functional grades: high, mcderately high, average. moder- 
ately low. and low. An average score suggested age-appropri- 
ate adaptive behaviour. 

Nutritional status was ascertained by calculating weight- 
for-age z scores for the children and comparing them with 
those of the US National Health Center for Health Statistics 
refcrence population (NCHS growth charts 1976). Mild, 
moderate. and scverc grades of malnutrition were recorded. 

I'HC)Clilfl HI:\  

1\11 mothers whose children died during the course o f  the 
study were interviewed by a pactiiatrician either at the cen- 
tres or in the child's home (1 child only). One  mother spon- 
tanrously informed the centre. Others were brought to the 
centre by a community health worker. 

All data records were prcctded and entered into the 
0-base .)-plus s6ftware program (kshton ' h e  1986). 

Results 
Mean age at entry into the study was 3 years 3 months, with 
the mean age at enrolment in the rural group being signifi- 
cantly higher (f=2.98, P=0.004) (Tablc I) than in the urban 
group. The male:female ratio was 2.3:1 for the total popula- 
tion in both urban and rural groups. Most children (70%) in 
the total study population were from low-income Families. In 
the urban group a substantial number (47%) came from mid- 
dle and high-income families. whereas the majority in the 
rural group (89%) were from low-income families. 
Funhermow, within the low-income group. 16% (8  chil- 
dren) of urban and 58% (22 children) of rural families wcre 
very poor, i.e. with incomes of less than 'I'k2000 per month. 
Most rural mothers had no  literacy skills (58%) compared 
with the urban mothers (21%). Of the substantial number of 
urban mothers who had attended more than basic secondary 
school (j6%), about 10 (20%) were college graduates. 

The two largest categorics of CP diagnosed among the 92 



study children were diplegia and tetraplcgia ('Table 11). In the 
urban population, tctraplegia was the single largest category 
diagnosed, \vhile in the rural population the largest category 
was diplegia. Hemiplegia was seen almost equally in both 
urban and rural groups. as was dyskinetic Cl! Within the dys- 
kinetic group thc diagnostic subcategories were: ( I )  in the 
urban popul;ition - two children with chorcoathctoid C e  
one  with athetoid CP. and one  with dystonic CI': and (2) in 
the rural population -one  child with choreo:ithetoid CP and 
one  with ;ithetoid CI? N o  child was diagnosed with ataxic Ck? 
The child classified with 'niiscrllaneous' CP was a boy  aged 2 
years 3 months with poor head cont rd  who was unable to sit 
with support antl hatl brisk deep tendon retlexcs. 

Most children (83%) scored poorly o n  the total score o f  
thw IBAS. i t .  ad;iptive skills. Urban children were more likely 
t o  have ;I low level o f  atlaptivc skills than rural children. A 
subst:intial proportion of children h;id an wcrdgc or above 
average score in the subcategory o f  communication skills 
within the IBAS. i.e. j 1 X  and 37% in tl?e urban antl rural 
groups respectively, indicating the possibility of relatively 
good intellectual function. 

Epilepsy was seen in 16% o f  the study population. 
Generalized tonic-clonic cpilepsy was most common. l 'hc 
incidence o f  seizures \\';IS almost cquallv distributed 
between urban antl rural groups. 

'I'he number o f  children with a severe tlcgrcc o f  malnutri- 
tion w;is more than twice a5 great among the rur;il children 
(58:;) as among the urban children (27%). l'hc urban group 
also had :I I;irgcr proportion o f  children with moder;itc antl 
mild degrees of malnutrition compared with their rural 
counterparts. Overall, 9 j'X o f  children were tlclinctl as mal- 
nourished in conip;irison with the U S  norms. 

( : t i l l  I)KIiX \\I10 1)11:1> 

I\ total o f  eight study children tlictl during rhe 2 !cars o f  the 
study (Xihlc 111). Of thcse. two children (subjects 1 antl 2 )  
were froni the u r h m  group and six cliiltlrcn (subjects 3 t o  
8) from tlic ru rd  group. Thus. case kitality for the urb;in 
group \\'as 4%. and 14% for the rural group. 'lhc median 
interval bcnvecn the first coiitact with the disability scrvice 
antl death was 7 months (range i nionths t o  1 0  months). 
Nost deaths occurred in children with severe dis;ibilities 
with tctraplegi;i with low atlaptivc functioning. Scvcn chil- 
dren h;id a severe degrce o f  motor disability. while in the 
whole study group o f  '92 children only 48% were severely 
affected. Only one  o f  the children who died had an ;ivcr;igc 
level o f  communication skills. Most (6 o f  8) hati ;I severe 
tlcgrce o f  mdnutrition. Almost all childrcn (7 of 8) c:inic 
from low-income families. 

Extrinsic factors such as infections ;ind drug rcxctions 
scemcrl t o  precede all the deaths ('litble 111). Di;irrhoea h;id 
occurred in half the children. One o f  them (subject 2)  hiid 
been undergoing trcatincnt for tuberculosis. :md suc- 
cumbed to infectious di:irrIic)cit. Conwlsions prcccdctl 
thrcc <Ic;iths (subjects 6.7. ;ind 8) ;iccornpanierl by high fever 
in t\so. ancl by severe conwlsions ancl loss of consciousness 
in one. 1';ir:iceramctl poisoning was iniplicarrd xs the prob;i- 
ble ciiusc o f  death in one  child (subject I ) .  This occurred ;it ;I 

time when children had been dying from rcn;tl failure after 
ingestion of paracetaniol syrup clue t o  presence of a toxic 
tliluent (Elanif 19%). l 'hc child clictl within 72 hours o f  
ingestion o f  p;iracct;imol synip (taken for mild fever), nntl 

without any previous history of kidney problems. Similarly. 
subject 5 died after a few days of taking cotriniox;v.olr. 
demonstrating ;rll features o f  Stevens-Johnsons syndrome 
(Schallcr and Wedgewood 1983). 

Most mothers were non-literatc (6 of 8). tio\vever. the 
mother o f  subject 1 - the child who died from prob.ible 
pamcctamol poisoning. i.e. an incidental cause o f  death - 
had graduated from secondary school. Only one  other moth- 
er (the mother ofsubject 6) hatl some cducation ( i x .  primary 
school). Her son had scverc athetoid <;e was \ow hnction- 
ing, antl malnourished and from a vev poor family. I le died 
after an episode o f  scverc convulsions. 

'I'herc were no  reports o f  sibling deaths among the chil- 
dren who died. ' lhcrr were also no  reports o f  sibling deaths 
;imong the surviving children. 

Discussion 
I n  developing countries, the mortality n t e s  o f  children 
before the age of 5 years are still unacceptably high. Somc 
gains have been made in Bangladesh: under-5 mortality rates 
have been declining. i.c. from 185 per 1000 in I989 to 1 IS 
per 1000 in 1995 (1INICI:F 1991. UNICEF 1'998). l'his speak\ 
favourably for thc country's primary health care services. 
P;iradoxically. the averJgc caloric intake of the popul;ition 
has tlcclinctl froni I 9 i O  kcal per day in 1988 t o  1860 kcal per 
day in 1990 Ualian 1996). In these situations. i t  is expected 
that mmy children with severe disabilities will succumb. 

I 

Table 11: Types of cerebral palsy, levels of adaptive behaviour, 
associated epilepsy, and degree of malnutrition of the total 
study population in urban and rural areas of residence 



especially when most o f  their families live k l o w  subsistence 
levels and disability services are so sparse and visits infrequent. 

in this study, case fatalit): rates were morc than thrcc times 
higher in the rural children than in the urban children. There 
could be several reasons for this. From initial enrolment. tlil- 
ferenccs werc seen bcnveen the nvo groups in socioeco- 
nomic status o f  the family, maternal education, and 
nutritional sfatus and adaptive bchaviour o f  die children. 
Families o f  the rural children were poorer, most mothers 
were non-litcrate, and the children themselves more mal- 
nourishctl. Besides se;tsonaI fiictors, family income and 
mother's education :ire two important factors which arc sig- 
nificantly related to children's nutritional status in 
Bangladesh (Hairagi 1980). In this stiidy the rural children as 
a Proup were oltler, included fewer cases of tctraplegia. and 

group. 'l'his may suggest that agrcaterproportion ofchildren 
with more severe physical disabilities with CP had already 
died than would have been the case in the urban area. This 
needs further verification by stutlics. In addition to  nialnour- 

te h ded to have higher adaptive functioning than the urhin 

ished children being more susceptible to infections. poor 
r u d  Families would not have the resources to get t o  and pay 
for health care seniccs at short notice. Four o f  the six chil- 
dren who died from the ruril group had had the least contact 
with disability services which may indicate that it is insufti- 
cient to provide only primary health care services without 
rehabilitation, as the latter ensures more frequent contact 
with the child and family. 

From western studies we know that some factors ;ire 
important in the long-term survival of individuals with C P  
These arc: degree of mobility, intellectual impairment, and 
cpilcpsy (Crichton et :iI. 1005). The first two factors seeni t o  
have inlluenced thc deaths o f  most of the study children. 
Although none died in an epileptic seizure, convulsions had 
occurred beforc death in three children. Studies also report 
growth hilure in children with severe four-limb CP (Stallings 
ct a1. 1993). Failure to thrive ;ind limited balanced food 
resources may have contributed t o  the considerable risk of 
death within 2 y c m  for severely malnourished children 
(nciirly one  in four in the rural group). Even in dcvelopcct 

Table I11 Clinical features and sociodemographic characteristics of the eight children who died during the 2 years of the study 

I 

7 - 

5 

H 

I :  1 '1ktr;iplcgia 
(severe) 

S:3 'IktrapleRh 
(severe) 

5 :+ Athetoid 
(severe) 

2:H IXplegia 
(niotlcriic) 

Sewre 

Severe 

Severe 

Severe 

Micrc~cph;ily, Ikwnl failure 
(ill; cpllrpsy. (possiblc 
speech tlcl;iy pxicct:imol 

poisoning) 

Speech tle1;y. I'ulmonnry 'l'tj, 
squint tlcvclclpctl 

bloody 
t1iarrhoc;i 

hlicroccph;tly Severe 
squinr. diarrhoea 

speech tlcl:ry . 
, 
. C;itnr;ict ScVcrc 

tliarrhwa left eye. 
unilcscendctl 

testes 

Mild epilepsy. Reaction t o  
apccch tlcl;iy ccitriinox;volc: 

(possihlc 
Stcvcns-Johnwns 

syntlromc) 

Speech de1:1V Scwre convulsion> 
(possible 

encephalitis) 

1 ligh fever. 
convulsion. 

scvcrc 
ili;trrhoc;i 

M0dcr;itc tligh fever. 
1ic:iring convulsion 

' Speech dekiy 

inip:iirmen I, 
speech tlelay 

PI IC 
( 1 )  

'Subjects'l and 2 were from the urban group. subjects 3 t o  H were from rhe r u d  group: SES. soc~occonnmic statu.4. 
<;1'<:, gcncrilizccl tonic-clnnic; TI% tuhcrculosis; PII<:. primary hc;ilth cxc. 



countries, only recently hiis the importance of nutrition o f  
chiltlren with disabilities and o f  provision o f  parental sup- 
port been recognized (Couricl et ;iI. 1993). 'I'hat the childrcn 
probably dieti because of their severely disabling condition is 
also indicated from tlic fact that no  t1c;iths were reported in 
their sihlings. Fm:ily support antl personal motivation are 
other factors th;u ;ire strong predictors o f  long-tcmi surviv;il 
in intlividuals who have (3) (Mac Keith 1976, Werner ;ind 
Sniith 1982. NOsek et ;it. 1987). P o o r  and disenipo\\rrcd 
tmiilics will need extra socbl and community support t o  
n urt ti re t hci r cliiltl ren with severe tlisahil i t ies. Again, t ti is 
niay mc;m morc rcgul;ir contact o f  the disability services \\it11 
the child ;ind thr  frlmily. including regular home visits. 

Ninety-one percent o f  the children survived the ?-year 
study period. in spite o f  at least half o f  them being as dis- 
;ibled, malnourished, and low functioning :IS those \vho 
died. Moreover. most mothers o f  the surviving children \ \we 
non-litcrate and with very little ;iccess t o  money ;ind other 
resources. The intervention ptogrmuncs niay liaw n m k  :i 
direct contribution t o  tlic siirvival o f  tliesc children. 'I'he! 
aimed t o  improve motor functions. communication. atitl 
x t iv i t i c s  o f  tkrily living. depending t o  a large extent o n  
improving the skills oftlie mothers in 1i:intlling their children 
:it honic. 'I'ravelling to  the centre may also havc helped to  

build ttie morliers' confidence ;ind mobility I lowcwr. these 
surviving children need t o  be followed-up further t o  deter- 
mine long-term morbidity antl mortality. 

'rliis study has provided ;I direction for planning interven- 
tion programmes for children with scverc disabilities in 
developing countries like I.l~inglatlcsh. I t  indicates the wlue 
of a Iiolistic approach t o  disability services in dcveloping 
countries where hmilies have few resources for feeding tlic. 
child, niotlicrs have very little ;icccss t o  inlomiation on  dis- 
ability, and no  disability services exist. t h y  senicc must 
include three important components: primary health care. 
feeding programmes, antl rc1i;il~ilitation. Since 1096, meals 
have been provided t o  all children in the rural programme o f  
the BPI:, and to those i n  the urban progr:ininie who ciinnot 
afford a nutritious meal cvcrylay. Although the outcome has 
not been formally reported, aitcnikince ;it the centres has 
I>ccotne morc regular and the number o f  cnroltnents Iias 
increased. 

In conclusion, young rural children with (;I' had ;L higher 
niort:ilit)' mtc than those from ;in urban xre;i. 'I'liosc who 
died tcntletl t o  he children of non-literate mothers from 
very low- i iicome f;imil ics. wit ti lowe r atlap t ive functions 
;ind severe malnutrition. Those with tlic least cont;ict with 
tlisabilit). services were inore likely t o  succumb. 
Intervention programmes for children with disabilities in 
dcvcloping countries must include both nutritional antl 
disability reh:tbilitarion antl i(1cntific;ition and empower- 
ment o f  vulncr;iblc mothers and hmilics I>y home visits. 


