WiteziQ shmal, wiailonotd B

:200I dgwouds ITCI Ieqa¥l Yo poivteid slmul ni yilst1oM blidD
2lsidno1911id s2imono99-0i202 bue 2bns T

nig¥elJ 3 A9 .aslA 191890 *Ad9 ,lb}[nzs'uV gnwolevivoegnodD SAk] ebedieY! gqedT

"Ad9 1engeM

_enedh

blido mi zsoma1sMiib oirmonoss-oiaoz bms zbms zsditozsb VIUERET
slenul stomsn s i 2QQ[ dguoudt V€] Yo ehodos ditid sdy gnoms viiletiom
lsqa‘/[ 1o 1oinerd

301 1ado190 of 1adimsiqe? ni yaviuz blofiszwod 6 mott bavissh staw 86d

svitouboiger  brrorgAasd simmonoss-cisoe no bawsivisini s1ew zisdioM
mod svil MRS Yo [stot A .svivwe blido bas esoitosiq yravilsh yioteid
Isait adt oi bebuloni sisw 2€@L o1 OVCI Yo boneq adi gnitwb asiblids
ooiisupd noitermited baxilerensO bne ois1 bodien aldat-stil sdT .zizylsns

smb a1 ax\([sns ot bezy s19w

15 betididxs \(adj dguor[ﬁs gt 18 slemul o asis1 \(nlshorn blido bns angted

srom 318 eomilyeh odT 2QC[-IVCI to boisq odt 19vo bnot gninilosh-lls1avo
ritgob Isiamosn md noiblids 2-1sbew bas indtai slenosn-t20q groms sidsdsmst
aqumg simonoss-cisoz s gnoms anilosb msaﬂingia vas mworlz 1or 26 181

29vit39{d0

“eborfis M

etluzasl

eilt mi 2sbsoab owd tesl sdt 1ovo bagneds tou esd viovilsbh bns yonsengsig
eiesfdga noblido gnoms sier yiilshom [swvo sdy soubst oT inumrmos

_.mergotqg Isvivive blido s diiw gools boorharﬁom stsz 0o Jug od bluor{a

slonwl ydilsrrom [sysioal J1oroo diid ody grroms w(nlrmom bhdf)

eb1owysA

lrmul o1 henitnoo 2ew ybulz fnszerq odT .isgeVl
arft o) gnibiosoA IsqeVl to toimeib stomsr &
Xoustasqxs  otil) xebai tasmqolsvsh  asmud
a)Lmn tormtzib oy (zesoos sowozotr bas yos1ail

Llsqa¥ it 2t0imeib 2F 91t to noilizog reswol Md

eew 9161 vtilsnom Ismoiem lssol bstogsr adT
lilstrom netni bns 'adhid svil 000,000\000€
-1sbnw a8 bos “editid svil 0001 19q O£ 2sw sist
ni zdtid svil 0001 129 L1L 2pw 9161 ilshiom ovit
yiinumaros skl L '98QL mi yavise enifsesd s
yiilstiom [sisnosn s bslsavm £8QI yovive dilsed

Sadrid avil 000! 19 0T 1o

tagti mi fesdgid dinevals ednsr toimeib &dT
[yminuos o} ai etoiveib 2T gnoms sist ilshom

ygolondast msbont To beviigab 2i slul ylsoiesd
HOUEMUINTIOD moiishoqensit 26 dove 2129¢qes ls ni
aoblslugoq ads to 120M .esiiliofl s189 Isoibar brs
0008 Yo sbutitls e 1& 2szuod snote bre bur i ovil
yllssitronoss sue bis stsmila vab bloo & ai m 000€
eangleieduez lo  noienidmos & no  dnsbasgsh
boot Igsol  .pbnsdeud lemine bae swiluoiigs
to feiznos esttiumrunel .stsupshsni 2t noioubog
10 00 to gniteizngs vileoiqyt eislmsd botanigoe-llsme
9gs19vs s ditw 2blodseued basteula vidgit 1owst
to lovsl Igeneg sdT .doss ersdmsmn ylimst o o
fort ob zeenod Yo yihojsm sdt bns 100q 2i noislinse

noiisuborial

ngad gnol aved 2sie1 yiilshom blido bos instal
[sisoz o lavsl adi to esoibai svidianse eg bobisgs
zyoiev  gnomse gaiad  law  oirmomoss  bus
deiboz fosltsr oels vadT .equorg noitslugoq
ailt oi gniteixs esvitosiq Istoivedsd bns leunlus
of iog1sl InormmovoD ady stigead =5 yisiaoe
0% bns 02 o1 viilsrromm blirds bes gt st soubst
bas inslai ods (A 000€ vd adhid svil 0001 1sq
iflesd oildug woism & lise s18 yiilstrom blido
tagiai £€1 moﬁ hsiloeh 26d 11 Isgs¥ ni msldoig
ni SOI oy *I8Ql i admd svil 0001 19q adfﬁsb
2-1bmu ot ylslimi@ "9Q@I ni ©F bns ‘reer
0001 1aq 8[1 ot Q| moﬂ banilosh esd wrilsiom
ei ;19T 9001 bns “I8@I msswisd zdhid ovil
dsgoVl ai ilstom Istsnocon juods mword abiil
19q 02 o ¥ moit banilsab eed ster ot ,19vewoH
Isisnitoq odT ."20Q1 bas *18RI nsowisd 000]
Y000I\BET 03 2000 1\0€ moit 29gns1 2181 yhilsnorm

.eaibire tno1sttib oi edrid avil

nasd  2sd Insmsvoigmii  tmsoitingiz  dgoodilA
[lisz 2t stgr dissb =y Isviviwe blido ni bsvsidos
ey nodW 'yrinpoo ot midiiw bsitsv bus dgid
29iminwos beqolevab To 1sdf divw batsqrmoo ai sis1
19q O bots Yo aste1 yhilstrom tnglni sved doidw
Yo ilsrom ovid-rshbmy bne edhid svil 0001
st0m 29moasd 3 Cedhid-avil 000! 1aq T brwots
ai smsxs e zi pilstom blido 1edy 2voivdo

Jsqsk ubnemiis3] inusdD !sngaoH s1basiitd viediliM amde ©

mo3. Ilﬁmlod@sgsr{! shedign :lisrr-d 2007 (x08 1209
Daalind® C1100 iot-inhl izvavindd obignod o sonin@ srinibs o phned Yinl) gololnshind d
DonlindT SH00 anf-nhl Qizavind nllgno? o sanin@ sninibha e vl Aind) weoloimshia?

VR

AoV aegsi 15081 Joigzott izvevind) hnnisiuntt qgolodonmgD han aiveizdONo inaml‘mqs(l




have a toilet. In most cases, the ground floor of the
house is used for animal shelter and the same place
is used for child delivery.

A 15-bed governmental hospital and 9 health
posts and 17 sub-heaith posts serve the district.
There is practically no hospital delivery and no
facility for caesarean section or blood transfusion.
Few children have access to medical care and
immunization. In addition to the established
health infrastructure, however, there have been
several programs on maternal and child health
carried out in different periods of time. They
were the Pneumonia Intervention Trial Program
(PITP) 1986 to 1989", Jumia Focused
Intervention for child Survival (FICS) 1989-1992
and Jumla Community Health Project (JCHP)
from July 1992 to 1994".

Despite several intervention programs on child
health in Jurnla, except for a few reports from the
specific program'™”’ and fertility and family
planning survey data, there has been no study on
child mortality and its trend. It is therefore of
interest and importance o determine the state and
magnitude of child mortality in this particular
community, and whether the changes are toward
improvement despite the lack of modem technology
and other development. The estimates provided can
help the policy maker to organise an appropriate

-program to reduce the child mortality n this area.

Moreover, the identification of differentials in
mortality among different categories of the
population may help to provide an understanding of
the area, which needs more focus.

Materials and Methods

A household survey was carried out from
September to October 1996. Out of 270
administrative wards in the district, 20 were
randomly selected for inclusion in the study.
Among the estimated 1026 households in the
selected wards, data collection was performed in
825 households. One hundred and ffifty-four
households had undertaken seasonal migration
during the study period and 47 households had no
marTied women of reproductive age (MWRA).
All MRWA (N=919) residing in the study area
were included as potential subjects for interview.
Ten records were discarded due to error and
incomplete information.

Mothers were interviewed using a pre-tested open
and closed-ended questionnaire, Data on socio-
economic  status, reproductive history, birth
practices and child survival were obtained.
Female interviewers with a health education
background were recruited from the local
regidents. Verbal informed consent was sought from
the village head and interviewee. None refused to
participate. Permission to conduct the study was
provided by the Nepal Health Research Council,

Child Mortality in Jumla District

As in other developing countries, Nepal has a
poorly maintained system of vital registration,
almost alt child deliveries and deaths occur outside
the medical setting. Thus it was necessary fo
resort reports of retrospective events by mothers.

Efferts were made to reduce the potential
maccuracies or recall bias by involving all family
members during questioning concerning child
survival. As a result of group consensus, the
probability of getting accurate information may
increase.

Statistical analysis

Of the 929 MWRA mterviewed, 828 reported
3498 pregnancies with the following outcomes:
3192 (91.3%) live births, 103 (2.9%) stillbirths,
and 203 (5.8%) abortions. Children born before
1966 were not included in the analysis as the
number was small (11); 162 born after 1995 were
excluded because the high number of children
below one year during the survey.

Twelve twins were excluded because they were
regarded as a high-risk group. Furthermore,
children born before 1971 were excluded for the
death rtate calculation and multivariate onalysis
because the number was small in some cells.
Finally a total of 2949 neonates, 2714 post-
neonates, and 1475 children age 1-<5 werc
included in the cafculation of rates, and in the
multivariate analysis.

Data from the questionnaire were double-entered
and processed using Epi-info version 6 software,
and analysed using STATA statistical software.
The life-table method was used to calculate the
survival probability of children in different cohort
groups. Death rates were calculated among those
who survived from the previous age period. For
example, post-neonate death rates were computed
among those who survived the neonate period.
Similarly, the risk of death among 1-<5 year
children was computed among those who
survived the first year of life. Children who died
within cach age group were compared with
children whe survived throughout that age group.

To test for common trend of mortality among
different categories over the time, iinteractions
between birth cohort and factors of interest were
considered. To account for pessible intra-mother
correlation {many children are bom from the
same mother), a generalised estimation equations
(GEE) model was applied to the full data set to
construct a final multivariate model. GEE with
binary link function and exchangeable intra-
mother correlation was carried out to compute the
odds ratios for birth cohort controlling for
difference in various socio-demographic and
biological factors. Modelling was performed
separately for different age periods of the children.
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Results

Detailed cumnlative mortality is illustrated by the
Kaplan-Meier curves in Figure 1. Children bom
in later cohorts had lower probability of death
(lower curve} than those born in earlier cohorts.
Mortality differentials among different cohorts
are more remarkable after one month of life until
5 years of age. However, a cohort tended to have
stable survival after 5 years of age.

Table t shows the cumulative deaths per 1000
live births at the end of each age period in
different birth cohorts from 1971 tw 1993
calculated by the Kaplan-Meier life table method.
Probability of death for all age groups decreases
in successive cohorts although the trend is not
significant for the neonate group. During the
period of 1971 to 1995, the total drop in mortality
rates among neonates and infants was 32% and
45%, respectively. Similarly, among under-5
children the drop from 1971 to 1990 was 41%.

Age-specific mortality among under-5 children in
different birth cohorts is shown in Table 2. Of a
total 2949 live born children in the period of
1971-1995, 883 (30%) died during their first five
years of age. Among all deaths 186 (21%} died in
the neonatal period and 461 (52%) before their
first birthday. Age-specific mortality declined for
all age periods in successive cchorts except for
post-neonates of 1976-1980 birth cohert.

Table 3 and 4 show mortality trend among
neonate and post-neonate across the 5 years birth
coherts  according to  socio-demographic
variables. Although neonatal mortality rates are
declined among the subgroups none of them is
significant and surprisingly, the mortality was
significantly increased among the teenage
mothers. In contrast, among post-neonate
children a significant decline trend of mortality
was observed over time in all subgroups. Within
each variable, there are no significant different in
trend, except for the mother age group. Mothers
below 20 years of age were significantly different
from the mothers in the 20-24 years age.

Adjusted odds ratios denoting the changes in risk
of death among neonates, post-neonates and [-<5
year-old children in different birth cohorts are
presented in Table 5. Compared to the neonates
born in the earliest cohort, 1971-1975, neconates
bom in later cohorts were at lower risk of death
even after adjusting for socio-economic and
biological factors. The risk of death was gradually
decreased up to 1986-90 cohort OR=0.48, CI:0.2-
0.9 and increased again to OR=0.58, CI:0.3-1.1 for
1991-95 cohort. Despite an over all drop in risk of
death among this study group the trend was not
statistically significant (p= 0.294).

Child Morfality in Jumla District

The risk of death among post-neonates and 1-<5
year children showed a significantly decreasing
trend across the cohorts (p=0.0005 in both age
period). Within the two decades the risk of death
among post-neonate children was dropped by two
folds (OR=0.58,CI:0.4-0.9}. The risk dropped
more substantially and steadily among children
age 1-<5 years (OR=0.38, CIL:0.22-0.67) than
among postneonates.

Discussion

From 1971 to 1995, overall children mortality in
Jumla district decreased significantly with a
remarkable drop in the under-five and infant
mortality but a statistically non-significant drop
among neonates. Although the mortality rates
among all age period are still higher than the
national figures,”" the declining trend is quite
encouraging.

Despite low education, lack of basic medical
facilities, and high-risk childbirth practices in this
area, the declining wend has paralleled with
National level. Total reduction of neonate and mfant
mortality was 36% and 43%, for the period of 1972
to 1996 in the National level,® while it was 32% and
45% in Jumla during the period of 1971 to 1995.

For the accuracy of information, although we
could not validate our findings with previous
report for all cohort comparison with available
data did not show much discrepancy. For
instance, the reported under-5 mortality in Jumla
was 313 per 1000 live birth in 1986' and
neonatal mortality 70 in 1982", while in our
finding the under-5 mortality was 362 in 1981-85
and neonatal death 70 in 1976-80.

However, the present study differed from the
conventional method of data collection for infant
and child mortality. We used retrospective data
from the mothers who were currently in
reproductive age. Because, of the sampling
method, the majority of mothers in the early
period were young. One might arglie that the
reduced child death rate in more recent years
might be an effect at least in part, of mother’s age
or mother’s birth cohort. The lack of older
women in the earlier cohorts could have under
estimate the mortality rate than the actual levels
in previous cohorts.
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Child loss to older women is expected to be
higher as for very young women than to women
in mid period age.'” '® ' However, to control
mother’s age effect on child mortality in different
cohorts, mother’s age was included along with
cohort in the legistic model. Mother’s age was
not a significant predictor for infant or child
mottality except during the neonatal period.
Information for the chiidren whose mother dead
has been missed which could have underestimated
the death rate in all birth cohort.

Decline in mortality was more rapid after 1981-
85 cchort and for older children than for younger
children. This improvement may reflect the
impagt of a number of intervention programs
conducted since year 1986 in Jumla which were
primarily focused on child health
perspectives.'"" Anti-microbial treatment
interveniion program was held during the period
of 1986 to 1989. The program led to a2 28%
reduction in the risk of death from all causes and
greatest benefit was found among infants of 6-11
months of age. Mortality reduction was less
obvious among neonates.'' It was found that after
6 months of age diarthoca was the leading cause
of death while for the early neonate and neonate
birth-related causes were predominant.

Other programs, such as FICS and JCHP program
were held in the period 1989-1992 and 1992-
1994, respectively. These programs also focused
on child health, and included diarrhoeal disease
control and treatment, pneumonia case-
management, vitamin A supplementation, and
motivation for immunization.” Although there
were several programs on child health in different
periods of time, maternal health was not included
and this is ome of the most important
determinants for early infant death. Most of the
post-neonatal deaths are related to the child
rearing, infection and nutrition etc.!' whereas
neonatal mortality is linked to the environment of
the fetus in the uterus and midwifery care
{prenatal, intra-natal, and postnatal care),'%'2%*!
A previous report from Jumla in 1987
revealed that 53% of infant deaths were neonatal
and of these 78% were birth-related, which
reflects a severe problem related to pregnancy
and childbirth. Thus, without strengthening safe
motherhood practices (prenatal, intra-natal and
postnatal care) there will be no improvement in
eatly infant death, and total child mortality will
stili not be fully reduced,

Child Mortality in Jumla District

There was no evidence of differentials in changes
among the different socio-economic groups,
except among mother age group during the
neonatal period. This reflects the homogeneity of
the living condition and background of the
inhabitants in this area, for example; the use of
communal water sources, poor sanitation, high
proportion of illiteracy, sharing of the same
culture and traditions, and conmon and limited
access to medical facilities, Breast-feeding until
the following pregnancy is universal, weaning
foods are introduced at the same age because it is
culturally defined at 5 months for daughters and &
months for sons and, most importantly, child
Tearing was in most cases undertaken by
grandmothers and elder siblings.

Although there was no significant changes in
neonatal death over time, surprisingly, the death was
significantly increased among the neonates of
teenage mothers. Because of the long recall peried,
mothers in earlier cohorts might have reported death
within 28 days as occurring at one month. So far,

-this speculation cannot be confirmed.

Finally, childhood mortality continued to be higher
in the Jumla District than the national and
international  levels.”®***  Although overall
mortality was declining in successive cohorts the
changes were particularly marked only among the
older children. The slight and non- significant
trend in neonatal death suggests that the practice of
safe motherhood might have changed relatively
little over the last two decades in this community.

Our previous analysis revealed poor pregnancy
care and childbirth practices, such as giving birth
in an animal shed, unattended delivery, and unsafe
neonatal care. Although there have been several
program launched on safe motherhood in the Iast
decade in various parts of the world, the women
and children in Jumla are deprived of this
opportunity. With the benefit of knowledge and
modern medical technology, one part of the world
is able to reduce the child mortality less than 1%,
while Jumla is left far behind with rudimentary
health care services and precarious child health.

To improve the situation in this area, a culturally
accepted and feasible maternal and child health
program must be initiated. Emphasis should be
placed on safe motherhood to save the life of
children from carly age through childhood.
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Fig.1: Probability of death in different birth cohorts of 1971-1995

Kaplan-Meier survival estimates, by cohort
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Table 1: Changes in cumulative deaths per 1000 live births in different birth cohort 1971 through 1995
Cumulative probability of death per 1000 live birth

Age group 1971/75 76/80 81/85 86/90 91/95  P-value Total
for trend drop*
Neonate 87 70 62 60 59 0.21 32%
Infant 283 299 267 209 156 0.00 45%
Under-5 474 426 362 281 - 0.00 41%

Probability was calculated from life table method. Total drop for under-5 was up to 1986-90 cohort.
- not complete the age, *Total percent of drop in mortality rates.

Table 2: Age-specific mortality rate among under-5 children in different birth cohorts

Total number

Arre-specific deaths per 100 live-birth

Birth Live born Deaths| 0-27days 28days-1yr 1-<5yr
Cohort N N N{row%) N{row%) N(row%)
1971-75 173 82 15(8.7) 34(21.5) 33(26.6)
1976-80 385 164 27(7.0) 88(24.6) 49(18.1)
1981-85 610 221 38(6.2) 125(21.8) 58(12.9)
1986-90 805 226 48(6.0) 120(15.8) 58 (9.1)
1991-95 976 190 58(5.9) 94* 38

Total 2949 883 186 461 191

* not the all children in the cohort completed the age.
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Table 3: Average change in neonatal mortality rates per 1000 live births, per 5-year interval by
socio-demographic characteristics between 1971-1995

Death rate per 1000 live-births in different birth cohorts

Variables 1971775 1976/80 1981/85 1986/90 1991/95 Av.5yr
Rate(N) Rate(N) Rate{(N} Rate(N) Rate{N) Change $

Ethnic

High caste 98(123) 71(294) 61(456) 60(620) 56(762) -10
Low caste 60(50) 66(91) 65(154) 59(185) 70(214) 3
Mother’s education -

Literate 0(5) 62 (16) 42 (24) 77 (26) 89 (45) 22
Illiterate 89(168) 70(369) 63(586) 5%(779) 58(931) -8
Father’s education

Literate 53(38) 30(99) 58(191) 28(289) 39(438) -4
Mliterate 96(135) 84(286) 64(419) 77(516) 76(538) -5
Father’s occupation

Farming 85(106) 70(256) 54(411) 57(542) 56(711) -7
Trading 69(29) 63(64) 54(112) 62(162) 74(189) -1
Others 105(38) 77 (65) 115(87) 69(101) 53 (76) -13
Mother’s age

<20 yrs 81(74)  59(101) 92(119) 114(141) 140(128) 15*
20-24 yrs 95(84)  88(181) 70(243) 42(260) 62(322) -8
25-29 yrs 67(15)  36(84) 43(164) 52(210) 43(256) -6
30 yrs + - 105(19) 36 (34) 51(194) 33(270) -
Distance from center

0-2 hrs 114(35)  40(75) 61(115) 72(138) 80(150) -9
3-6 hrs 58(52)  77(104) 45(134) 45(180) 50(239) -2
7 hrs + 93(86)  78(206) 69(361) 62(487) 38(587) -9

* Significant trend of mortality at p<0.05.

$ Average drop in absolute mortality rate per 5-year interval,

-- No mothers from particular age group in all cohorts,
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Table 4: Average change in post-neonatal mortality rates per 1000 live births, per 5-year interval
by socio-demographic characteristics between 1971-1995

Death rate per 1000 live-births in different birth cohorts

Variables 1971/75  1976/80 1981/85 1986/90 1991/95 Av. 5yr
Rate (N) _Rate (N) Rate {(N) Rate (N) Rate (N)  Change §
Ethnic
High caste 243 (111) 260{(273) 208 (428) 158 (583) 109 (682) - 33
Low caste 149 (47) 200 (85) 250 (144) 167 (174) 107 (187} -10*
Mother’s education
Literate 200 (5) 200(15) 174 (23) 42 (24) 53 (38) -37*
literate 216 (153) 248 (343) 221 (549) 164 (733) 111 (831) - 26 **
Father’s education
Literate 167 (36) 135 (96) 94 (180) 53 (281) 69 (391) - 25 **
[lliterate 229 (122) 282 (262) 276 (392) 223 (476) 140 (478) =22 x¥
Father’s occupation
Farming 258 (97) 248 (238) 200 {389) 161 (5t1) 115 (634) - 36 **
Trading 111 (27) 300 (60) 267 (106) 145 (152) 90 (166) - 5
Others 176 (34) 183 (60) 247 (77 180 (94) 87 (69) -2
Mother’s age
<20 yrs 162 (68) 263 (95) 167 (108) 152 {125) 93 (107) -17*
20-24 yrs 276 (76) 212(16%5) 231 (226) 209 (249) 132 (288) - 36 **
25-29 yrs 143 (14) 284 (81) 255 (157) 136 (199) 96 (228) - 12 %%
30 yrs + - 294 (17) 185 (81) 125 (184) 98 (246) -
Distance from center
0-2 hrs 161 (31) 194(72) 167 (108) 109 (128) 105 (133) -14
3-6 hrs 224 (49) 208 (96) 227 (128) 158 {172) 75(214) - 37 **
7 hrs + 231(78) 284 (190} 233 (336) 175 (457) 123 (522) - 27 **

There was no significant (p=<(.05) different in mortality trend within the categories.
* Significant trend of mortality at p<0.05,

** Significant trend of mortality at p<0.01.

$ Average drop in absolute mortality rate per 5-year interval.

-- No mothers from particular age group in zll cohorts.

Table 5 Adjusted odd ratios for mortality among children under 5 years of age in different birth
cohorts, 1971-1995

Factors Neonate Post-necnate 1-<5 yrs child
ORs{95% CI) ORs(95% CI) ORs{95% CI)

Birth cohort

1971-75 1.0 1.0 1.0

1976-80 0.63(0.3-1.3) 1.2 (0.8-2.0) 0.74(0.43-1.3)

1981-85 0.55(0.3-1.1) 1.1(0.7-1.8) 0.50(0.29-0.86)

1986-90 0.48(0.2-0.9) 0.85(0.5-1.4) 0.38(0.22-0.67)

1991-95 0.58(0.3-1.1) 0.58(0.4-0.9) *

P-value for trend 0.294 . 0.000 0.000

Adjusted for parental education, occupation, maternal age, birth-order, gestational age, inter-pregnancy
interval, birth practice and distance from center.

* children who are too young to calculate the risk.
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