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Objective To determine why health workers fail to follow integrated management of childhood illness (IMCI) guidelines for severely ill
children at first-level outpatient health facilities in rural areas of the United Republic of Tanzania.

Methods Retrospective and prospective case reviews of severely ill children aged < 5 years were conducted at health facilities in four
districts. We ascertained treatment and examined the characteristics associated with referral, conducted follow-up interviews with
parents of severely ill children, and gave health workers questionnaires and interviews.

Findings In total, 502 cases were reviewed at 62 facilities. Treatment with antimalarials and antibiotics was consistent with the
diagnosis given by health workers. However, of 240 children classified as having “very severe febrile disease”, none received all IMCI-
recommended therapies, and only 25% of severely ill children were referred. Lethargy and anaemia diagnoses were independently
associated with referral. Most (91%) health workers indicated that certain severe conditions can be managed without referral.
Conclusion The health workers surveyed rarely adhered to IMCI treatment and referral guidelines for children with severe iliness.
They administered therapy based on narrow diagnoses rather than IMCI classifications, disagreed with referral guidelines and often
considered referral unnecessary. To improve implementation of IMCI, attention should focus on the reasons for health worker non-
adherence.
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Introduction

Most of the 10 million childhood deaths occurring yearly
take place in developing countries, where first-level outpa-
tient health facilities are the primary source of health care.?
WHO’s integrated management of childhood illness (IMCI)
strategy provides evidence-based guidelines for managing ill
children in health facilities lacking sophisticated diagnostic
equipment. Health workers use IMCI guidelines to assess
children’s condition and classify illness on the basis of simple
clinical symptoms and signs.® The classifications guide treat-
ment and referral.

Adopted in over 100 countries, IMCI improves health
worker performance®® and may lower mortality."' However,
research has shown that many health workers do not adhere
to IMCI guidelines,'®'*¢ particularly for the management
of severe illness.”!®!"” Adherence is difficult to study, and the
reasons that health workers do not follow IMCI guidelines
are unclear.!®!2!82! Decision-making may be shaped by
economic, patient-related, training, professional and organi-
zational factors.?*?>* Understanding non-adherence will help
programmes improve IMCI implementation.

We assessed the reasons for non-adherence to IMCI
guidelines for the case management of severely ill children at

first-level health facilities. To understand how decisions about
treatment and referral were made, we evaluated the manage-
ment of children health workers considered severely ill.

Methods
Setting

The aim was to prepare for an intervention to improve survival
among severely ill children in the Coast Region of the United
Republic of Tanzania. With the assistance of the Child Health
Unit in the Ministry of Health and Social Welfare (MHSW),
we selected four contiguous districts in the Coast Region —
Kisarawe, Kibaha urban, Kibaha rural and the south-western
portion of Bagamoyo — because they were among the first
to implement IMCI (in 2000) and because relatively good
roads allow referral care and limit supply shortages (Fig. 1).
The combined population is approximately 314 000.** The
site is primarily rural but includes periurban areas. Malaria is
endemic; transmission occurs throughout the year. Mortality
among children aged < 5 years is 126 per 1000 live births.?
For administrative and surveillance purposes, health facilities
report the number of patient visits each month on forms
precoded with specific diagnoses (e.g. malaria) through the
Health Management Information System (HMIS).
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We included all functioning first-
level health facilities (formal, non-
hospital setting) who attend to children
aged < 5 years. The MHSW, district and
regional medical officers, community
leaders and health workers identified
64 health facilities, two of which were
inaccessible due to flooding (Fig. 1). We
distinguished dispensaries (one or two-
room clinics) from health centres (larger
facilities with overnight beds).

Study design and data collection

We conducted retrospective and pro-
spective case reviews of severely ill chil-
dren, performed community follow-up,
and administered questionnaires to
the parents of these children. We also
administered questionnaires and con-
ducted qualitative interviews among
health workers (Fig. 1).

Case review

We conducted retrospective case reviews
at all health facilities during 6 weeks in
October and November 2006. During
visits conducted without advance notice
between 09:00 and 13:00 on weekdays,
we explained the purpose of the study
and invited all health workers caring
for children to participate. Using the
routine clinical register, health workers
identified up to five recent patients aged
< 5 years whom they had attended and
believed had experienced severe, po-
tentially life-threatening illness. Health
worker recall was prompted with a list
of IMCI danger signs: loss of conscious-
ness; lethargy; convulsions; inability to
drink, eat or nurse; and/or the vomiting
of everything consumed. We abstracted
age, diagnoses, treatment and refer-
ral data from the register and used an
open-ended question to prompt health
workers’ recall of presenting clinical
features. We also inventoried supplies
and medications needed to implement
IMCI.2627

We conducted prospective case re-
views during 8 weeks between Novem-
ber 2006 and January 2007 in all eight
health centres and 10 dispensaries that
were selected based on a probability pro-
portionate to the number of children
attended in 2005. Health workers iden-
tified all children considered severely ill
during the prospective study period and
entered demographics, age, diagnosis,
treatment and referral data into a study
register. To minimize register entries
and maintain congruence with retro-
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Fig. 1. Health districts, health facilities and study design in study of health worker
management of childhood illness, the United Republic of Tanzania, 2006
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spective case reviews, they also recalled
the presenting clinical features during
weekly visits (information is missing
for some children because some health
workers were not located).

Children with fever and at least
one IMCI danger sign were assigned
the IMCI classification “very severe fe-
brile disease”. The IMCI-recommended
treatment for such children includes
parenteral quinine and a parenteral
broad-spectrum antibiotic (chloram-
phenicol alone, or benzylpenicillin with
gentamicin). Hospital referral is also
indicated.

In retrospective case reviews, infor-
mation on health workers and children
was linked; treatment and referral
by health workers (whether or not
trained in IMCI) were compared. In
prospective reviews, we did not record
a health worker’s identity to reduce the
likelihood of eliciting socially desirable
but false responses. Analysis was con-
ducted using SUDAAN, version 9.0
(RTT International, Research Triangle
Park, NC, United States of America),
accounting for clustering at the health
facility and health worker levels. We
compared proportions using the ? test.
P < 0.05 was considered significant.

Follow-up of severely ill children

Seven to 14 days after children who
were prospectively identified visited a

health facility, we made three attempts
to locate their parents or guardians.
After obtaining informed consent, we
administered a standardized question-
naire to parents detailing the child’s
post-visit care and current status. Par-
ents ranked different barriers to seeking
hospital-based care as “not important”,
“important” or “very important”. Those
whose children had visited a hospital
recalled travel costs and time, and the
rest merely estimated them.

Using a principal-component analy-
sis approach previously validated in
adjacent health districts, we established
a relative index of household socioeco-
nomic status based on 23 questions as-
sessing household asset ownership.?®%
In this technique, orthogonal linear
combinations of household asset vari-
ables are extracted to generate a nor-
mally distributed index with a mean of
zero that reflects long-term household
wealth. This allows for discrimination
between households by socioeconomic
status. In prospective case review, we
compared the prevalence of demo-
graphic and clinical characteristics
among referred and non-referred chil-
dren using multivariate logistic regres-
sion to calculate adjusted odds ratios
(ORs) and 95% confidence intervals
(ClIs). Factors predictive of referral at the
P < 0.1 level in univariate analyses were
included in the multivariate model,
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Table 1. Characteristics of health workers caring for severely ill children (n=81) aged < 5 years at health facilities in the United

Republic of Tanzania, 2006

Characteristics Total Governmental Nongovernmental
n=81 Health centres Dispensaries Health centres Dispensaries
n=11 n=48 n=1 n=21

n % n % n % n % n %
Professional training
Medical officer or assistant medical officer 6 7 0 0 1 2 0 0 5 24
Clinical officer 59 73 9 82 38 79 1 100 11 52
Nurse midwife, nurse auxiliary, public health 16 20 2 18 9 19 0 0 5 24

nurse or other

At least 2 years of clinical experience 68 84 7 64 39 81 1 100 21 100
In-service training
IMCI 42 52 6 55 32 67 0 0 4 19
Malaria 58 72 7 64 39 83 1 100 11 58
Acute respiratory infection 14 17 1 9 8 17 0 0 5 26
Diarrhoea 11 14 1 9 ® 11 0 0 5 26
Supervision and practice patterns
Supervisory visit in past 6 months 21 26 ® 45 15 32 0 0 1 B
Live at health facility 41 51l 5 45 26 56 0 0 7 33
Attend to children on nights and weekends 57 70 8 78 36 78 1 100 12 57

IMCI, integrated management of childhood illness.

which used the PROC RLOGIST pro-
cedure based on generalized estimating
equations. Models constructed with
both unweighted data and data stratified
by health facility type produced similar
results; only the unweighted model is
presented here.

Interviews in health facilities

We administered a standardized ques-
tionnaire on beliefs and practices sur-
rounding the management of severe
illnesses to 81 of 82 health workers. We
also conducted qualitative interviews
with 30 health workers in 18 facilities
to gain data on complex multifaceted
processes of decision-making, which are
difficult to measure quantitatively.’*?!
Qualitative research was independently
designed and directed by an experi-
enced social scientist (EM).

Qualitative and quantitative field-
work was conducted concurrently and
compared after completion of inde-
pendent analyses. Interviews were
conducted in Swahili by two experi-
enced research assistants using a semi-
structured interview guide, with probes
for clarification. Interviews lasted
about 45 minutes and were recorded,
transcribed and systematically coded
for content analysis.>"** As additional
data were reviewed, patterns emerged

and codes were progressively expanded
and refined. When further review did
not generate additional hypotheses,
the coding structure was finalized and
applied to all transcripts, which were
reviewed and coded by a single inves-
tigator (EM).

The institutional review boards of
the Ifakara Health Research and Devel-
opment Centre and of the Centers for
Disease Control and Prevention (United
States of America) approved this study.

Results

Health facilities

Of the health facilities in this study,
74% were governmental. The WHO-
recommended pre-referral parenteral
medications that were available at gov-
ernmental and nongovernmental health
facilities, respectively, were benzylpeni-
cillin (93% and 75%), chloramphenicol
(86% and 30%), gentamicin (2% and
65%) and quinine (76% and 90%).
Supplies were similar at dispensaries
and health centres.

Health workers

Fifty-nine (73%) health workers were
clinical officers (2 years of post-second-
ary training) (Table 1). Health workers
at governmental health facilities were
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more likely to have received IMCI
training than those in nongovernmen-
tal health facilities (64% versus 18%,
respectively; P =0.0001). Overall, 52%
of health workers reported completing
an 11-day IMCI training course. Health
workers often worked long hours in
isolated settings; 70% of them provided
emergency care on a 24-hour basis and
52% lived at the health facility. Only
26% reported a supervisory visit within
the previous 6 months.

Case review

Retrospective and prospective case re-
views were completed for 297 and 205
severely ill children, respectively; results
are combined, except where indicated
(Table 2). Health workers recorded
only specific diagnoses (not IMCI clas-
sifications) in registers. Nearly all chil-
dren (478; 96%) were diagnosed with
severe malaria or severe pneumonia;
only 43 (9%) were diagnosed with both.
Health workers consistently treated
the specific diagnosis they assigned;
occasionally they treated other condi-
tions. Of 349 children diagnosed with
severe malaria only, 333 (95%) received
an antimalarial and 41 (12%) received
an antibiotic; of 86 children diagnosed
with severe pneumonia only, 9 (10%)
received an antimalarial and all received
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an antibiotic; of 43 children diagnosed
with both severe pneumonia and severe
malaria, 38 (88%) received an antima-
larial and all received an antibiotic.

Of 409 severely ill children with
full presenting clinical information, 240
(59%) met IMCI criteria for very severe
febrile disease (Table 3). None received
IMCl-appropriate therapy (parenteral
broad-spectrum antibiotic and paren-
teral quinine). Of 47 (20%) who were
given an antibiotic, 25 (53%) received
benzylpenicillin, 1 (2%) received both
benzylpenicillin and parenteral chloram-
phenicol, and 21 (45%) received either
oral amoxicillin or co-trimoxazole.
In retrospective case review, children
treated by IMCl-trained health work-
ers were more likely to receive both
parenteral benzylpenicillin and quinine
than those treated by non-IMClI-trained
health workers (11% versus 0%, respec-
tively; 2 < 0.001).

Of 502 severely ill children in ret-
rospective and prospective case review,
123 (25%) were referred for further
treatment. In retrospective case review
where provider data was available, chil-
dren treated by IMClI-trained workers
were more likely to be referred than
those treated by health workers not
trained in IMCI (38% versus 16%),
respectively; P = 0.003) (Fig. 2). IMCI
training remained predictive of referral
after adjustment for health workers’
professional training (adjusted OR:3.0;
95% CI: 1.7-5.4).

Community follow-up
Of 205 children in the prospective

case review, 38 (19%) were referred to
the hospital (Fig. 3). Among the 166
located through community follow-up,
referred children were more likely to
reach the hospital than non-referred
children: 61% (17/28) versus 2%
(3/138), respectively; P < 0.01. Referred
children were more likely to die than
non-referred children (2% versus 18%,
respectively; 2 < 0.001). Overall, 8 (5%)
children died.

Transportation costs and availability
were the barriers most frequently identi-
fied as “very important” by parents of
children who did not reach the hospital
(40% and 21%, respectively), yet trans-
portation time to the hospital was similar
among referred and non-referred groups
(mean: 2.3 and 2.1 hours respectively,
#-test result not significant). Travel costs
were comparable as well (mean: 5500
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Table 2. Characteristics of severely ill children aged < 5 years in retrospective and
prospective case review, the United Republic of Tanzania, 2006

Characteristics Retrospective Prospective P-value
case review case review
n=297 n=205
n % n %
Female 128 43 85 41 0.66
Age (months)
0-2 3 1 6 3 0.11
2-59 294 98 199 97 0.1
IMCI danger signs®
Vomiting everything 121 41 46 41 0.97
Convulsions 66 22 28 25 0.72
Lethargy or unconsciousness 75 25 44 39 0.032
Not eating 65 22 12 1 0.057
Any danger sign 234 79 88 79 0.96
Other presenting signs and symptoms*
Fever 196 66 91 82 0.037
Fast breathing or difficulty breathing 67 23 17 15 0.13
Cough 60 20 27 24 0.46
Pallor 22 7 14 13 0.19
Diarrhoea 22 7 8 7 0.93
Dehydration 1 1 1 1 0.57
Measles 1 1 0 0 0.33
Abdominal pain 0 0 3 3 0.17
Kwashiorkor 0 0 1 1 0.30
Health-worker diagnosis
Severe malaria 201 68 148 7?2 0.28
Severe pneumonia 63 21 23 11 0.013
Both severe malaria and severe pneumonia 21 7 22 11 0.33
Anaemia 23 8 28 14 0.15
Diarrhoea 5 2 4 2 0.76
Dehydration 3 1 4 2 0.45
Burn 0 0 2 1 0.30
Varicella 0 0 1 0.5 0.32
Measles 1 0.3 1 0.5 0.79

ICMI, integrated management of childhood illness.

2 Presenting clinical signs and symptoms were not available for 94 children in the prospective registry
because the attending health worker was not present for the interview on the day the register

was collected.

Fig. 2. Referral and health worker IMCI training in retrospective case review of
severely ill children aged < 5 years, the United Republic of Tanzania, 2006

Retrospective case review
297 severely ill children

\
Managed by IMCI-trained provider
176 (59%)
3
Referred Not referred
66 (38%) 110 (62%)

IMCI, integrated management of childhood illness.

\ 4

Managed by non-IMCI-trained provider
121 (41%)

v v

Referred Not referred
19 (16%) 102 (84%)
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Table 3. Medication administered to children with very severe febrile disease (n=240) in a retrospective and prospective case
review according to health worker diagnosis, the United Republic of Tanzania, 2006°

Health-worker Any Any Parenteral Any Parenteral Both any anti-
diagnosis antibiotic parenteral broad-spectrum antimalarial quinine biotic and any
antibiotic antibiotic” antimalarial

n % n % n % n % n % n %

Severe malaria only 25 12 7 8 0 0 209 96 183 84 23 1

(n=217)

Severe pneumonia only 9 100 9 100 1 ih 2 22 0 0 2 22

(n=9)

Both severe malaria 13 100 10 77 0 0 12 93 9 69 12 92

and severe pneumonia

(n=13)

All health-worker 47 20 26 11 1 <1 224 93 193 80 37 15

diagnoses® (n=240)

2 According to integrated management of childhood illness (IMCI) guidelines, the correct treatment for children with very severe febrile disease is parenteral quinine

with a parenteral broad-spectrum antibiotic regimen.
® A parenteral broad-spectrum antibiotic is defined as chloramphenicol alone or benzylpenicillin plus gentamicin.

¢ One child with very severe febrile disease was diagnosed by health workers as having anaemia only is included in this total.

and 4000 United Republic of Tanzania
schillings respectively, #test results not
significant). “Waiting lines at the hospi-
tal”, “cost of treatment at the hospital”
and “poor quality of service at the hos-
pital” were considered “very important”
by 17%, 13% and 9%, respectively. Lack
of childcare for other children and need
for husband’s authorization were each
considered “very important” barriers
by 1%.

The socioeconomic status index
and the type of health facility where
children were seen were not associated
with referral in the univariate analysis
(Table 4). In the multivariate analysis,
two factors were associated with refer-
ral: diagnosis of severe anaemia (OR:
114; 95% CI: 12-1049) and lethargy
or unconsciousness (OR:4.8; 95% CI:
1.2-19). Although strongly associated
with referral, a fatal outcome was not

severe malaria and 57% indicated
severe pneumonia. Some health work-
ers (24%) reported having withheld
hospital referral because the parent of
the child in question could not feasibly
transport the child. No health workers
reported withholding referral because
they feared the parents would consider
them incompetent. Only 5% reported
ever withholding referral because the
child’s condition appeared hopeless and
further care seemed futile.

In qualitative interviews, health
workers suggested that benzylpenicillin
is fast-acting and effective, but chloram-
phenicol is unacceptably toxic. Barring

medication shortages, health workers
expressed confidence in their ability
to safely manage severely ill children
who do not have severe anaemia, severe
dehydration or difficulty breathing.
Health workers reported referring
children to the hospital primarily for
specific therapies not available at their
health facility, such as blood transfu-
sion, intravenous fluids or oxygen. They
were confident in the quality of referral
facilities but considered transporta-
tion costs an important barrier that
kept children from actually receiving
treatment at these facilities. They also
reported that they frequently negoti-

Fig. 3. Referral and mortality in prospective case review of severely ill children aged
< 5 years, the United Republic of Tanzania, 2006

Prospective case review with community follow-up

205 severely ill children
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ated with parents of severely ill children
about whether to refer them or to
provide ongoing care through repeated
visits to the health facility.

Discussion

Health workers in the four Tanzanian
districts studied rarely adhered to IMCI
guidelines for the treatment and referral
of severely ill children. They generally
treated children according to a single,
narrow diagnosis rather than a broad
IMCI syndromic classification, and they
rarely administered broad-spectrum an-
tibiotics or referred severely ill children
for hospital treatment.

Treatment based on a single
narrow diagnosis

Health workers consistently adminis-
tered rational therapy for the narrow di-
agnosis they made but rarely diagnosed
or treated more than one condition.
The imprecision of clinical diagnosis in
similar settings is well established,*
and health workers’ confidence in their
diagnostic accuracy probably contrib-
utes to missed opportunities to provide
potentially life-saving therapies.

The narrow diagnoses used by
health workers are the same as those
administratively required for HMIS
reporting. Rowe et al. have suggested
that discrepancies between the diag-
noses required for HMIS reporting
and IMCI classifications may confuse
health workers and contribute to poor
adherence to IMCI guidelines.” Our
findings support this hypothesis. A
quality-improvement programme in
these districts will pilot an IMCI-based
register in which both HMIS diagnoses
and IMCI classifications are recorded.

Reluctance to administer
chloramphenicol

Health workers often failed to give
antibiotics when indicated and almost
never administered recommended
broad-spectrum antibiotic regimens.
They considered chloramphenicol “too
toxic” for use in children; despite its
availability, chloramphenicol was ad-
ministered to only one of 240 children
with IMCI “very severe disease”. Instead,
benzylpenicillin was the parenteral an-
tibiotic of choice, despite its inadequate
activity against important causes of se-
vere illness (particularly Gram-negative
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Table 4. Univariate analysis of factors associated with referral among children
located in community follow-up (n=166), the United Republic of Tanzania,

2006
Factors Referred Not referred OR 95% Cl  P-value
n=28 n=138
n % n %
Female 10 36 57 4 0.8 0.3-1.8 0.5
Less than 2 months 1 4 4 8 14 0.2-134 0.8
IMCI danger signs
Vomiting everything 6 38 34 40 0.9 0.3-24 0.8
Convulsions 4 25 23 27 0.9 0.3-2.8 0.8
Lethargic or 11 69 25 29 5.7 2.1-15 0.002
unconscious®
Not eating 1 6 10 12 0.5 0.1-4.0 0.5
HMIS diagnosis
Severe malaria only 24 86 98 72 2.4 1.1-54 0.03
Severe pneumonia only 1 18 13 40 <0.1-21 0.2
Both severe malaria and 1 15 11 04 <0.1-2.8 0.3

severe pneumonia
Anaemia® 20 71

SES-related factors

SES index in the poorest 12 43
third

Parent registered for a 5 19
community health fund

Setting

Seen at a government 26 93
health facility

Seen at a dispensary 14 50

3 2 113 27-463  <0.0001
44 32 1.6 0.7-3.4 0.2
1 8 2.1 0.5-10 0.3

125 91 13 0.1-128 0.8
55 40 1.4 0.5-4.0 0.5

Cl, confidence interval; HMIS, Health Management Information System; IMCI, integrated management of
childhood illness; OR, odds ratio; SES, socioeconomic status.

@ Association significant in multivariate analysis.

sepsis).*® Health workers’ reluctance to
administer chloramphenicol is of par-
ticular importance in light of a recent
trial demonstrating the superiority of
injectable ampicillin plus gentamicin
over chloramphenicol for children aged
2-59 months with very severe pneu-
monia in low-resource settings.”” In
our study, gentamicin was available in
only one governmental health facility.
Supplying gentamicin and encourag-
ing its use with an injectable penicillin
would probably be more eflicacious
and feasible than encouraging health
workers in this setting to administer
chloramphenicol.

Non-referral of severely ill children

Health workers overwhelmingly dis-
agreed with the IMCI recommendation
that all severely ill children be referred.
Despite 5% mortality and a death rate

equivalent to or greater than the in-
hospital mortality recently documented
in comparable settings in Kenya and the
United Republic of Tanzania,*®** health
workers expressed confidence in their
capacity to safely manage most cases of
severe malaria and severe pneumonia
without referral. Non-referral occurred
even though reaching the hospital ap-
peared generally feasible. Health work-
ers’ confidence in the quality of referral
care was notable given the documented
low level of care provided in district-level
hospitals in comparable Kenyan and
Tanzanian settings.’®*

Health workers” disagreement with
IMCI referral guidelines represents an
important challenge to IMCI imple-
mentation. Optimally, health workers
would be trained and equipped to
manage severe illness when referral is
not feasible, to refer when possible, and
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to know how to distinguish between the
two circumstances. Training and super-
vision programmes should reinforce
the necessity of referring severely ill
children when possible.

Positive findings
Our findings do provide some cause
for optimism. Although adherence to
IMCI guidelines was low, IMCl-trained
health workers were more likely than
those who lacked IMCl-training to refer
severely ill children, and they are more
likely to administer both a parenteral
antibiotic and quinine to children with
IMCI “very severe disease”. Despite low
adherence to guidelines, health workers
did identify and refer the most severely
ill children, as evidenced by the nine-
fold higher mortality among referred
children. Finally, although therapy was
inconsistent with IMCI guidelines, it
was internally consistent, rather than
arbitrary or irrational (i.e. health work-
ers did not make one diagnosis and treat
for another).

This study has limitations. Ideally,
a study of adherence would include
a probability sample of children with
confirmed IMCI severe disease clas-
sifications. This study included only
children thought to be severely ill by
the health workers who examined them.
Adherence to IMCI treatment and
referral guidelines may have been even
worse for severely ill children who were
not labelled as such by health workers.
We cannot verify that all children had
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severe disease according to IMCI clas-
sifications. Nonetheless, because they
described IMCI danger signs in 79%
of children without prompting and
the mortality rate among children was
high, we believe that health workers
consistently recognized a subset of chil-
dren more severely ill than others who
attended the outpatient department.
Sampling techniques differed in
retrospective and prospective case re-
views, and this resulted in a slightly
different mix of health facility types and
ownership. Analyses were repeated with
weighting for health facility type and
ownership, but the primary findings
were unchanged. Finally, this single site
cannot be considered representative of
a large and diverse country. While key
health and socioeconomic indicators
(high under-5 mortality, high malaria
burden, low income and reliance on
subsistence agriculture) are typical of
many areas of the United Republic of
Tanzania, these districts were selected
because IMCI implementation was
considered to be robust and referral
care feasible. Our findings regarding
conflicts between HMIS diagnoses and
IMCI classification may be widely gen-
eralizable, but different organizational
and economic constraints, as well as
distance to referral care, may influence
health worker adherence differently
elsewhere in sub-Saharan Africa. We
encourage local evaluation of reasons
for health worker non-adherence. De-
termining which reasons are common
across sites and might be more gener-

ally applicable would be of benefit to
all programme countries.

Conclusions

Improving health workers’ performance
is critical to putting evidenced-based
interventions into practice.'®* The
large gap between IMCI guidelines and
the practices of these Tanzanian health
workers parallels similar gaps found in
previous studies.’> >4 We identified
three reasons contributing to health
workers’ non-adherence to IMCI guide-
lines: (i) the use of single, narrow diag-
noses rather than IMCI classifications;
(i) the belief that chloramphenicol is
unacceptably toxic, and (ii) the percep-
tion that referring severely ill children is
often unnecessary. The United Republic
of Tanzania MHSW recently initiated
a reassessment of the national adapta-
tion of IMCI guidelines; through this
process, an attempt should be made to
understand and overcome the reasons
for health worker non-adherence. M
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Résumeé

Pourquoi le personnel soignant de premier niveau n’applique-t-il pas les recommandations relatives a la prise
en charge des enfants gravement malades dans la région cétiére de la République-Unie de Tanzanie

Objectif Déterminer pourquoi le personne soignant n’applique pas
les recommandations relatives a la prise en charge intégrée des
maladies de I'enfant (PCIME) chez les enfants gravement malades
regus dans les services de soins ambulatoires de premier niveau
des zones rurales de la République-Unie de Tanzanie.

Méthodes Des études rétrospectives et prospectives de cas de
maladie grave touchant des enfants de moins de 5 ans ont été
menées dans des établissements de soins appartenant a quatre
districts. Nous avons vérifié le traitement et examiné les éléments
liés a I'orientation des malades, mené des entretiens de suivi avec
les parents des enfants gravement malades et soumis les agents
de santé a des questionnaires et a des entretiens.

Résultats Au total, nous avons examiné 502 cas, traités dans
62 établissements. Le traitement par des antipaludiques et des
antibiotiques était cohérent avec le diagnostic porté par les agents
de santé. Cependant, sur 240 enfants classés comme atteints
d’'une «maladie fébrile trés grave», aucun n’avait recu la totalité du

Bull World Health Organ 2009;87:99-107 | doi:10.2471/BLT.08.050740

traitement recommandé par la PCIME et 25 % seulement avaient
6té orientés vers un établissement spécialisé. Les diagnostics
de léthargie et d’anémie étaient associés indépendamment a
I’orientation vers un établissement spécialisé. La plupart des
soignants (91 %) ont indiqué que certaines affections graves
pouvaient étre prises en charge sans envoyer I'enfant dans un
gtablissement de niveau supérieur.

Conclusion Les soignants ayant fait I’objet de I’'enquéte
appliquaient rarement la PCIME et les recommandations
d’orientation vers un établissement spécialisé pour les enfants
gravement malades. lls administraient des traitements reposant
sur des diagnostics restreints plutdt que sur les classifications
de la PCIME, étaient en désaccord avec les recommandations
d’orientation vers un établissement spécialisé et considéraient
souvent cette orientation comme inutile. Pour améliorer
I'application de la PCIME, il faut s’intéresser de pres aux motifs
pour lesquels elle n'est pas appliquée par les soignants.
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Resumen

¢Por qué los trabajadores sanitarios de primer nivel no logran seguir las directrices para el tratamiento de las
enfermedades infantiles graves en la region costera de la Republica Unida de Tanzania?

Objetivo Determinar por qué los trabajadores sanitarios no siguen
las directrices de la atencion integrada a las enfermedades
prevalentes de la infancia (AIEPI) para los nifios gravemente
enfermos en los centros ambulatorios de primer nivel en zonas
rurales de la Republica Unida de Tanzania.

Métodos Se realizaron examenes de casos retrospectivos y
prospectivos de nifios menores de cinco afios gravemente
enfermos en centros de salud de cuatro distritos. Evaluamos el
tratamiento y examinamos las caracteristicas asociadas a los
casos de derivacion, realizamos entrevistas de seguimiento con
los padres de los nifios gravemente enfermos, y sondeamos al
personal sanitario mediante cuestionarios y entrevistas.
Resultados En total se examinaron 502 casos en 62
establecimientos. El tratamiento con antimalaricos y antibidticos
fue coherente con el diagndstico realizado por los trabajadores
sanitarios. Sin embargo, de 240 nifios clasificados como afectados

por una «enfermedad febril muy grave», ninguno recibié todas las
terapias recomendadas en la AIEPI, y sdlo un 25% de los nifios
gravemente enfermos fueron derivados. Los diagnosticos de letargo
y anemia se asociaron de forma independiente a la derivacion.
La mayoria (91%) de los trabajadores sanitarios declararon que
algunas afecciones graves podian manejarse sin necesidad de
derivar al enfermo.

Conclusion Los trabajadores sanitarios encuestados rara vez
se atenian a las directrices de tratamiento y derivacion de la
AIEPI para los nifios con enfermedades graves. Administraban
el tratamiento basandose en un diagnostico rigido en lugar de
emplear las clasificaciones de la AIEPI, no seguian las directrices
de derivacion, y a menudo consideraban que ésta era innecesaria.
A fin de mejorar la aplicacion de la AIEPI, habra que centrar la
atencion en las razones que llevan a los trabajadores sanitarios a
no seguir esas directrices.

wasde

dhat) § JUbYI g dousgll 215eY) juuny dolsdl Lol ¥l S5 lsl § gonall plolell o Jo¥I stuck] BLiS] o

039 «Jahl donal JolSall ppul) dml il JB oo by gosbl Oladlal]
IS U e.\Jl JU-LTY (=|52J| vl Lolog add o %25 dl=|
am dadlze Aok] JI (%91) gumall slelsdl Ll HLsTy . Jatus
A [E QRPN INERN I Y

dilail) dodlel] ik Osemall Osbelall pl Lo Dol szl
& AW Lolsyyl 3Yuly Jahl doval JolSabl yudl] dsmslwly
vasds ey dadlall Oshimy 08 - 2,k s JLLY) dadlne
dowa) JolShl youd] desdliw] Olasas e sbae¥l oo Yuu Jso
D950 28 G g AW Lol YI 5Vl Osalleny (Jaball
5SS Cgtun Jahl) doua) JolSabl o] dusedl ] b s O
Ol el alizll pus Oleal s

Suoath] Lolys &y sz doko L)

Lalipy! BV Lol & ummall oalal] Blas] o Suss 1 3ugl
bl s JbN dewdl Jab)l dova) JealSibl pad] dewsl i
iy I BB § ozl 250l dmmall L 5o JsYI skl &
Bkl WIS 4y yopesm

G JUbW dslouly dslatul Olazlye Ogio Wl 6,2 di )
3ass iy . 3bls )l § docall 3L & dusldl G 95 2b
Oleld Igyoly WM dolabl Olewd) Is,m3s ddlebl o ot
bl slash 5ol LS (2,41 susids JLbYI jeal eldsl zo dsylzall
el plalsll me leld) el

plasciuly dedlell Cueds 8,0 62 § Dl 502 drerlye (3 11092 0k
Ol aw ol odalsd] pausess g LML Glslasy dyged] Slslall
JS eate ol ko & “Basail] esdl eanlol” Cadio ik 240 Gu e

References

1. Black RE, Morris SS, Bryce J. Where and why are 10 million children dying
every year? Lancet 2003;361:2226-34. PMID:12842379 doi:10.1016/
S0140-6736(03)13779-8

2. Jones G, Steketee RW, Black RE, Bhutta ZA, Morris SS. How many child
deaths can we prevent this year? Lancet 2003;362:65-71. PMID:12853204
doi:10.1016/50140-6736(03)13811-1

3. Gove S. Integrated management of childhood illness by outpatient health
workers: technical basis and overview. Bull World Health Organ 199775
Suppl 1;7-24. PMID:9529714

4. Gouws E, Bryce J, Habicht JP, Amaral J, Pariyo G, Schellenberg JA, et al.
Improving antimicrobial use among health workers in first-level facilities:
results from the multi-country evaluation of the Integrated Management
of Childhood lliness strategy. Bull World Health Organ 2004;82:509-15.
PMID:15508195

5. Amaral J, Gouws E, Bryce J, Jorge A, Leite M, da Cunha ALA, et al. Effect
of Integrated Management of Childhood lliness (IMCI) on health worker
performance in northeast-Brazil. Cad Saude Publica 2004;20
Suppl 2;5209-19. PMID: 15608935

106

6. ElArifeen S, Blum LS, Hoque DM, Chowdhury EK, Khan R, Black RE, et al.
Integrated Management of Childhood lliness (IMCI) in Bangladesh: early
findings from a cluster-randomised study. Lancet 2004;364:1595-602.
PMID:15519629 doi:10.1016/S0140-6736(04)17312-1

7. Armstrong Schellenberg J, Bryce J, de Savigny D, Lambrechts T, Mbuya C,
Mgalula L, et al. The effect of Integrated Management of Childhood lliness on
observed quality of care of under-fives in rural Tanzania. Health Policy Plan
2004;19:1-10. PMID:14679280 doi:10.1093/heapol/czh001

8. Bryce J, Gouws E, Adam T, Black RE, Schellenberg JA, Manzi F, et al.
Improving quality and efficiency of facility-based child health care through
Integrated Management of Childhood lliness in Tanzania. Health Policy Plan
2005;20 Suppl 1;i69-76. PMID:16306072 doi:10.1093/heapol/czi053

9. Bryce J, Victora CG, Habicht J-P, Black RE, Scherpbier RW, on behalf of the
Multi-Country Evaluation (MCEITA). Programmatic pathways to child survival:
results of a multi-country evaluation of Integrated Management of Childhood
lliness. Health Policy Plan 2005;20 Suppl 1;i5-17. PMID:16306070
doi:10.1093/heapol/czi055

Bull World Health Organ 2009;87:99-107 | doi:10.2471/BL7.08.050740


http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12842379&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(03)13779-8
http://dx.doi.org/10.1016/S0140-6736(03)13779-8
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12853204&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(03)13811-1
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9529714&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15508195&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15608935&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15519629&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(04)17312-1
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=14679280&dopt=Abstract
http://dx.doi.org/10.1093/heapol/czh001
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16306072&dopt=Abstract
http://dx.doi.org/10.1093/heapol/czi053
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16306070&dopt=Abstract
http://dx.doi.org/10.1093/heapol/czi055

Nicholas D Walter et al.

10.

1.

12.

13.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Naimoli JF, Rowe AK, Lyaghfouri A, Larbi R, Lamrani LA. Effect of the
Integrated Management of Childhood lliness strategy on health care quality
in Morocco. Int J Qual Health Care 2006;18:134-44. PMID:16423842
doi:10.1093/intghc/mzi097

Armstrong Schellenberg JR, Adam T, Mshinda H, Masanja H, Kabadi G,
Mukasa 0, et al. Effectiveness and cost of facility-based Integrated
Management of Childhood lliness (IMCI) in Tanzania. Lancet 2004;
364:1583-94. PMID:15519628 doi:10.1016/50140-6736(04)17311-X
Eriksen J, Tomson G, Mujinja P, Warsame MY, Jahn A, Gustafsson LL.
Assessing health worker performance in malaria case management of
underfives at health facilities in a rural Tanzanian district. Trop Med Int Health
2007;12:52-61. PMID:17207148

Font F, Quinto L, Masanja H, Nathan R, Ascaso C, Menendez C, et al.
Paediatric referrals in rural Tanzania: the Kilombero District Study — a

case series. BMC Int Health Hum Rights 2002;2:4. PMID:11983024
d0i:10.1186/1472-698X-2-4

Pariyo GW, Gouws E, Bryce J, Burnham G, Uganda IMCI Impact Study Team.
Improving facility-based care for sick children in Uganda: training is not
enough. Health Policy Plan 2005;20 Suppl 1;i58-68. PMID:16306071
doi:10.1093/heapol/czi051

Zurovac D, Rowe AK. Quality of treatment for febrile illness among children
at outpatient facilities in sub-Saharan Africa. Ann Trop Med Parasitol
2006;100:283-96. PMID:16762109 doi:10.1179/136485906X105633
Centers for Disease Control and Prevention. Health worker performance after
training in Integrated Management of Childhood lliness — Western Province,
Kenya, 1996-1997. MMWR Morb Mortal Wkly Rep 1998;47:998-1001.
PMID:9843326

Herman E. Final report: assessment of the quality of outpatient management
of childhood iliness in governmental and non-governmental health facilities —
Bungoma District, Kenya. Atlanta: Centers for Disease Control and Prevention;
2002.

Haines A, Kuruvilla S, Borchert M. Bridging the implementation gap between
knowledge and action for health. Bull World Health Organ 2004;82:724-32.
PMID:15643791

Osterholt DM, Rowe AK, Hamel MJ, Flanders WD, Mkandala C, Marum LH,
et al. Predictors of treatment error for children with uncomplicated malaria
seen as outpatients in Blantyre district, Malawi. Trop Med Int Health 2006;
11:1147-56. PMID:16903878 doi:10.1111/}.1365-3156.2006.01666.x
Radyowijati A, Haak H. Improving antibiotic use in low-income countries:

an overview of evidence on determinants. Soc Sci Med 2003;57:733-44.
PMID:12821020 doi:10.1016/S0277-9536(02)00422-7

Rowe AK, Onikpo F, Lama M, Deming MS. Risk and protective factors for
two types of error in the treatment of children with fever at outpatient health
facilities in Benin. Int J Epidemiol 2003;32:296-303. PMID:12714553
doi:10.1093/ije/dyg063

Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud P, et al.

Why don’t physicians follow clinical practice guidelines? A framework for
improvement. JAMA 1999;282:1458-65. PMID:10535437 doi:10.1001/
jama.282.15.1458

Rowe AK, de Savigny D, Lanata C, Victora CG. How can we achieve and
maintain high-quality performance of health care workers in low-resource
settings? Lancet 2005;366:1026-35. PMID:16168785 doi:10.1016/S0140-
6736(05)67028-6

2002 population and housing census. Vol 7: Village and street statistics.

Dar es Salaam: Tanzanian http://www.nbs.go.tz/Village_Statistics/Village_
Statistics.htm [accessed on 31 October 2008].

Tanzania demographic and health survey 2004-2005. Dar es Salaam:
Tanzanian National Bureau of Statistics; 2005. Available from: http://www.
measuredhs.com/pubs/pub_details.cfm?ID=566 [accessed 3 November
2008].

Bull World Health Organ 2009;87:99-107 | doi:10.2471/BLT.08.050740

26

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Research

Integrated management of childhood illness in the United Republic of Tanzania

. Indiicators for IMCI at first-level health facilities. World Health Organization;
Geneva: 2006. Available from: http://www.who.int/imci-mce/Publications/
im_p4.pdf [accessed 3 November 2008].
Gouws E, Bryce J, Pariyo G, Armstrong Schellenberg J, Amaral J, Habicht JP.
Measuring the quality of child health care at first-level facilities. Soc Sci Med
2005;61:613-25. PMID:15899320 doi:10.1016/j.socscimed.2004.12.019
Filmer D, Pritchett LH. Estimating wealth effects without expenditure data
— or tears: an application to educational enrollments in states of India.
Demography 2001;38:115-32. PMID: 11227840
Njau JD, Goodman C, Kachur SP, Palmer N, Khatib RA, Abdulla S, et al.
Fever treatment and household wealth: the challenge posed for rolling out
combination therapy for malaria. Trop Med Int Health 2006;11:299-313.
PMID:16553910 doi:10.1111/].1365-3156.2006.01569.x
Berkwits M, Aronowitz R. Different questions beg different methods. J Gen
Intern Med 1995;10:409-10. PMID:7472693 doi:10.1007/BF02599845
Bradley EH, Curry LA, Devers KJ. Qualitative data analysis for health services
research: developing taxonomy, themes, and theory. Health Serv Res 2007;
42:1758-72. PMID:17286625 doi:10.1111/j.1475-6773.2006.00684.x
Strauss A, Corbin J. Basics of qualitative research: grounded theory
procedures and techniques. Newbury Park, CA: Sage Publications; 1990.
Berkley JA, Maitland K, Mwangi |, Ngetsa C, Mwarumba S, Lowe BS, et al.
Use of clinical syndromes to target antibiotic prescribing in seriously ill
children in malaria endemic area: observational study. BMJ 2005;330:995.
PMID:15797893 doi:10.1136/bmj.38408.471991.8F
Reyburn H, Mbatia R, Drakeley C, Carneiro I, Mwakasungula E, Mwerinde O,
et al. Overdiagnosis of malaria in patients with severe febrile illness in
Tanzania: a prospective study. BMJ 2004;329:1212. PMID: 15542534
doi:10.1136/bmj}.38251.658229.55
Rowe AK, Hirnschall G, Lambrechts T, Bryce J. Linking the integrated
management of childhood illness (IMCI) and health information system (HIS)
classifications: issues and options. Bull World Health Organ 1999;77:988-95.
PMID:10680246
Berkley JA, Lowe BS, Mwangi |, Williams T, Bauni E, Mwarumba S, et al.
Bacteremia among children admitted to a rural hospital in Kenya. N Engl J
Med 2005;352:39-47. PMID:15635111 doi:10.1056/NEJM0a040275
Asghar R, Banajeh S, Egas J, Hibberd P, Igbal |, Katep-Bwalya M, et al.
Chloramphenicol versus ampicillin plus gentamicin for community acquired
very severe pneumonia among children aged 2—59 months in low resource
settings: multicentre randomised controlled trial (SPEAR study). BMJ
2008;336:80-4. PMID:18182412 doi:10.1136/bmj.39421.435949.BE
English M, Esamai F, Wasunna A, Were F, Ogutu B, Wamae A, et al.
Assessment of inpatient paediatric care in first referral level hospitals in 13
districts in Kenya. Lancet 2004;363:1948-53. PMID:15194254 doi:10.1016/
S0140-6736(04)16408-8
Reyburn H, Mwakasungula E, Chonya S, Mtei F, Bygbjerg |, Poulsen A, et al.
Clinical assessment and treatment in paediatric wards in the north-east of
the United Republic of Tanzania. Bull World Health Organ 2008;86:132-9.
PMID:18297168 doi:10.2471/BLT.07.041723
Mulholland K. Childhood pneumonia mortality — a permanent global
emergency. Lancet 2007;370:285-9. PMID:17658399 doi:10.1016/S0140-
6736(07)61130-1
. Rowe AK, Onikpo F, Lama M, Cokou F, Deming MS. Management of childhood
illness at health facilities in Benin: problems and their causes. Am J Public
Health 2001;91:1625-35. PMID: 11574325 doi:10.2105/AJPH.91.10.1625

107


http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16423842&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzi097
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15519628&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(04)17311-X
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17207148&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11983024&dopt=Abstract
http://dx.doi.org/10.1186/1472-698X-2-4
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16306071&dopt=Abstract
http://dx.doi.org/10.1093/heapol/czi051
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16762109&dopt=Abstract
http://dx.doi.org/10.1179/136485906X105633
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9843326&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15643791&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16903878&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-3156.2006.01666.x
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12821020&dopt=Abstract
http://dx.doi.org/10.1016/S0277-9536(02)00422-7
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12714553&dopt=Abstract
http://dx.doi.org/10.1093/ije/dyg063
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10535437&dopt=Abstract
http://dx.doi.org/10.1001/jama.282.15.1458
http://dx.doi.org/10.1001/jama.282.15.1458
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16168785&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(05)67028-6
http://dx.doi.org/10.1016/S0140-6736(05)67028-6
http://www.nbs.go.tz/Village_Statistics/Village_Statistics.htm [accessed
http://www.nbs.go.tz/Village_Statistics/Village_Statistics.htm [accessed
http://www.measuredhs.com/pubs/pub_details.cfm?ID=566
http://www.measuredhs.com/pubs/pub_details.cfm?ID=566
http://www.who.int/imci-mce/Publications/im_p4.pdf
http://www.who.int/imci-mce/Publications/im_p4.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15899320&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2004.12.019
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11227840&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16553910&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-3156.2006.01569.x
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=7472693&dopt=Abstract
http://dx.doi.org/10.1007/BF02599845
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17286625&dopt=Abstract
http://dx.doi.org/10.1111/j.1475-6773.2006.00684.x
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15797893&dopt=Abstract
http://dx.doi.org/10.1136/bmj.38408.471991.8F
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15542534&dopt=Abstract
http://dx.doi.org/10.1136/bmj.38251.658229.55
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10680246&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15635111&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa040275
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=18182412&dopt=Abstract
http://dx.doi.org/10.1136/bmj.39421.435949.BE
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15194254&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(04)16408-8
http://dx.doi.org/10.1016/S0140-6736(04)16408-8
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=18297168&dopt=Abstract
http://dx.doi.org/10.2471/BLT.07.041723
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17658399&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(07)61130-1
http://dx.doi.org/10.1016/S0140-6736(07)61130-1
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11574325&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.91.10.1625

