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ABSTRACT
Background  Researchers and healthcare providers have 
paid little attention to morbidity and unplanned healthcare 
encounters for children following hospital discharge in 
low- and middle-income countries. Our objective was to 
compare symptoms and unplanned healthcare encounters 
among children aged <5 years who survived with those 
who died within 60 days of hospital discharge through 
follow-up phone calls.
Methods  We conducted a secondary analysis of a 
prospective observational cohort of children aged <5 
years discharged from neonatal and paediatric wards of 
two national referral hospitals in Dar es Salaam, Tanzania 
and Monrovia, Liberia. Caregivers of enrolled participants 
received phone calls 7, 14, 30, 45, and 60 days after 
hospital discharge to record symptoms, unplanned 
healthcare encounters, and vital status. We used logistic 
regression to determine the association between reported 
symptoms and unplanned healthcare encounters with 60-
day post-discharge mortality.
Results  A total of 4243 participants were enrolled 
and had 60-day vital status available; 138 (3.3%) died. 
For every additional symptom ever reported following 
discharge, there was a 35% greater likelihood of post-
discharge mortality (adjusted odds ratio [aOR] 1.35, 
95% confidence interval [CI] 1.10 to 1.66; p=0.004). The 
greatest survival difference was noted for children who 
had difficulty breathing (2.1% among those who survived 
vs 36.0% among those who died, p<0.001). Caregivers 
who took their child home from the hospital against 
medical advice during the initial hospitalisation had over 
eight times greater odds of post-discharge mortality (aOR 
8.06, 95% CI 3.87 to 16.3; p<0.001) and those who were 
readmitted to a hospital had 3.42 greater odds (95% CI 
1.55 to 8.47; p=0.004) of post-discharge mortality than 
those who did not seek care when adjusting for site, 
sociodemographic factors, and clinical variables.
Conclusion  Surveillance for symptoms and repeated 
admissions following hospital discharge by healthcare 
providers is crucial to identify children at risk for post-
discharge mortality.

INTRODUCTION
There is emerging evidence that the months 
following a hospitalisation for an illness repre-
sent a vulnerable time in the lives of young 
children in low- and middle-income countries 
including those in sub-Saharan Africa. As 
many as 1%–18% of young children die within 
6 months of hospital discharge in sub-Saharan 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ There is growing recognition that there is substantial 
mortality following hospital discharge among young 
children in sub-Saharan Africa.

	⇒ Prior work to identify young children at risk for post-
discharge mortality has focused on factors present 
during the index hospital admission but has not 
explored the role symptoms or healthcare seeking 
following hospital discharge may have in post-
discharge mortality.

WHAT THIS STUDY ADDS
	⇒ For every additional symptom ever reported among 
young children following hospital discharge, there 
was a 35% greater likelihood of post-discharge 
mortality.

	⇒ Young children whose caregivers took them home 
against medical advice, those who had symptoms 
and did not seek additional care following hospital 
discharge, and those who were readmitted had the 
greatest odds of post-discharge mortality.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Surveillance by healthcare providers following hos-
pital discharge focused on new or persistent symp-
toms may better identify young children at risk for 
post-discharge mortality.

	⇒ Follow-up for children post-discharge should active-
ly be undertaken for the children whose caregivers 
left the hospital against medical advice.
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Africa.1 2 Prior studies have focused on the identification 
of risk factors to better identify children during hospi-
talisation who may be at risk for post-discharge mortality 
in sub-Saharan Africa.3–7 Although risk stratification at 
the time of hospital discharge is immensely important to 
reduce post-discharge mortality, little attention has been 
paid to morbidity or unplanned healthcare encounters 
among children in the post-discharge period.

Results from prior studies suggest that delayed health-
care seeking, often due to long distances to healthcare 
facilities, lack of transportation, or lack of financial 
resources to pay for health services, may contribute to high 
rates of mortality in children in sub-Saharan Africa.8–12 
For example, more children die at home in settings in 
which patients have to pay for healthcare services than 
in settings in which they do not have to pay.11 However, 
such studies have not focused on healthcare seeking in 
the vulnerable time following hospital discharge.

Elucidating morbidity and unplanned healthcare 
encounters among young children who die following 
hospital discharge has the potential to better identify 
at-risk children. Moreover, the identification of morbidity 
following hospital discharge may present an opportu-
nity for interventions to reduce post-discharge mortality 
among young children in sub-Saharan Africa. To define 
post-discharge events that could be utilised to trigger 
interventions to prevent mortality, our objective was to 
compare morbidity and unplanned healthcare encoun-
ters among children aged <5 years who survived within 60 
days after hospital discharge with those who died at two 
sites in sub-Saharan Africa.

METHODS
Study design
We conducted a planned secondary analysis of a prospec-
tive observational cohort study in which neonates, 
infants, and young children aged <5 years were enrolled 
at the time of hospital discharge and were followed up to 
60 days through telephone calls made to caregivers (i.e., 
the individual who accompanied the child during the 
hospital admission and identified as a primary caregiver). 
The study protocol and rationale have been previously 
published.13 The ethical review boards of the Tanzania 
National Institute of Medical Research, the Muhimbili 
University of Health and Allied Sciences Research and 
Ethics Committee, the John F. Kennedy Medical Centre, 
Boston Children’s Hospital, and Emory University 
reviewed and approved this study.

Patient and public involvement statement
The development of the study question was informed by 
emerging recognition of the burden of post-discharge 
mortality among young children in sub-Saharan Africa. 
Patients and caregivers were not involved in the design, 
recruitment, or conduct of the study, nor were they 
advisers in this study. Results of this study will be made 
publicly available through publication.

Study setting
This study was conducted at Muhimbili National Hospital 
(MNH) in Dar es Salaam, Tanzania and John F. Kennedy 
Medical Center (JFKMC) in Monrovia, Liberia from 
October 2019 to January 2022. MNH is Tanzania’s largest 
referral hospital, is located in an urban area, and has a 
catchment area of >6 million people (approximately 
840 000 children aged <5 years). Similarly, JFKMC is 
Liberia’s largest referral hospital, is also located in an 
urban area, and serves a catchment area of >1.2 million 
people (approximately 200 000 children aged <5 years). 
Both hospitals are supported by the Ministry of Health of 
each country and serve as major training sites for medical 
students and residents in paediatrics. Both hospitals 
provide comprehensive clinical care for ill and injured 
patients and have surgical services available. These two 
hospitals were selected because of long-standing collab-
orative relationships among the investigators, their loca-
tions being in similar settings, both serving as national 
referral hospitals, and having similar numbers of monthly 
discharges from the neonatal and paediatric wards. Addi-
tionally, we aimed to include hospitals in diverse settings 
in sub-Saharan Africa to overcome inherent limitations 
in single-centre, or single-region, studies.

Study population and inclusion and exclusion criteria
Young children aged <5 years were enrolled near the 
time of hospital discharge (i.e., ≤24 hours before antici-
pated discharge). Participants aged 0–28 days at the time 
of discharge were considered neonates and those 29 days 
to 59 months of age were considered infants and chil-
dren in this study. Participants were enrolled regardless 
of the reason for hospitalisation inasmuch as caregivers 
provided consent to enrolment. Participants who died 
during the index hospitalisation, those whose caregivers 
did not have access to a telephone for follow-up calls, and 
those whose caregivers did not consent were excluded. 
We aimed to enrol approximately 1000 neonates at 
each site (n=2000 total) and 1000 infants and children 
at each site (n=2000 total). The sample size was deter-
mined based on estimated post-discharge mortality rates 
of 5% to develop risk assessment tools including at least 
five variables to identify (a) neonates and (b) infants and 
children who were at risk for post-discharge mortality, as 
described previously.13

Study procedures
We consecutively enrolled participants from the neonatal 
ward (for neonates) and the paediatric ward (for infants 
and children) at each site. Caregivers of potentially 
eligible participants were approached by research staff 
who described the study procedures in Kiswahili in 
Tanzania and English in Liberia including telephone 
follow-up for 60 days after hospital discharge. Prior to 
any data collection, caregivers who were accompanying 
participants in the hospital were approached by research 
staff and asked to provide informed written (in Dar es 
Salaam) or oral consent (in Monrovia) for the collection 
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of sociodemographic data, hospital data, and to follow-up 
calls after hospital discharge. Oral consent was obtained 
in Monrovia because of cultural preference and low rates 
of caregiver literacy.

Research staff reviewed the medical record of enrolled 
participants to extract clinical variables and conducted 
brief interviews with caregivers to obtain sociodemo-
graphic data not recorded in the medical record. 
Research staff recorded all data in password-protected, 
standardised, electronic case report forms in the software 
SQL (Microsoft, Seattle, WA) in Tanzania and KoboTo-
olbox (KoboToolbox, Cambridge, MA) in Liberia.

Research staff made telephone calls to enrolled care-
givers 7, 14, 30, 45, and 60 days from the time of hospital 
discharge. During these phone calls, research staff first 
confirmed that the respondent was the caregiver who had 
consented to enrolment then inquired about common 
symptoms and asked about any unplanned healthcare 
encounters (e.g., clinic visits for illnesses, unplanned 
hospital admissions, etc.) during each follow-up call 
using a standard case report form. The primary outcome 
was caregiver reported all-cause, 60-day post-discharge 
mortality. If a participant had died, the same questions 
about preceding symptoms and healthcare encounters 
were asked during follow-up calls. If caregivers did not 
respond to telephone calls, research staff made two 

additional telephone calls followed by a text message and 
a home visit if there was no response.

Statistical analyses
Descriptive statistics for participant demographics were 
calculated. Medians and IQRs were determined for 
continuous variables and proportions were calculated 
for categorical variables. Continuous variables were 
compared using the Wilcoxon rank-sum test. Frequen-
cies of available reported symptoms and unplanned 
healthcare encounters among children who survived 
within 60 days of hospital discharge and those who 
died were compared using χ2 or Fisher’s exact testing. 
Overall survival between those with symptoms who 
sought care and those with symptoms who did not seek 
care at each time point of interest were evaluated using 
Kaplan-Meier analysis. Greater rates of post-discharge 
mortality among participants whose caregivers left the 
hospital against medical advice during the index hospi-
talisation were noted. Hence, subgroup analyses of this 
population were conducted to determine morbidity and 
unplanned healthcare encounters following discharge. 
Unadjusted and adjusted logistic regression analyses 
were conducted in order to determine the association 
between unplanned healthcare encounters and survival. 
Predictors with an unadjusted p value<0.2 were included 

Figure 1  Flow diagram for included participants.
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in the multivariable model. All analyses were performed 
in R V.4.1.3 (R Foundation for Statistical Computing, 
Vienna, Austria) and SAS V.9.4 (SAS Institute, Cary, NC).

RESULTS
There were 5470 neonates, infants, and young children 
admitted to the two included hospitals during the study 
period, 19.7% (n=1079) of which died during their index 
hospital admission. Among the 4391 discharged patients, 
4243 (96.7%) enrolled and had 60-day outcomes, data on 
reported symptoms, and data on unplanned healthcare 
encounters available (figure  1). There were 54 (1.3%) 
participants who did not die but were lost to follow-up by 
60 days and had previous follow-up so were included in our 
analyses. There were 4105 (96.7%) children who survived 
and 138 (3.3%) died within 60 days of hospital discharge 
(median time from hospital discharge to death 30 days, 
IQR 15, 45 days). Enrolment was approximately equal at 
each site (47.0% in Tanzania and 53.0% in Liberia). The 
median age of enrolled participants was 1 month (IQR 0, 
9 months) and 43.8% were female (table 1).

Symptoms following hospital discharge
Participants who died within 60 days of hospital 
discharge were more likely to ever report difficulty 
breathing, refusal to eat/drink/breastfeed, diar-
rhoea, vomiting, abdominal pain, fussiness, seizures, 
and caregiver-reported weight loss for the child during 
any follow-up call after discharge than participants 
who survived (p<0.05 for all comparisons; table  2). 
Participants who survived 60 days after hospital 
discharge were more likely to have no reported symp-
toms at any follow-up call (p<0.001). Similar patterns 
were observed when comparisons were restricted to 
those who were discharged as neonates and when 
restricted to infants and children (table  2) and at 
each follow-up time point (online supplemental table 
1). In multivariable analyses adjusting for site, socio-
demographic factors, and clinical factors, for every 
additional symptom reported following discharge, 
there was a 35% greater likelihood of post-discharge 
mortality (adjusted OR [aOR] 1.35, 95% confidence 
interval [CI] 1.10 to 1.66; p=0.004; table 3).

Participants who died had a longer median propor-
tion of days with cough after discharge (8.9% of days 
of follow-up, IQR 5%, 16.7% of days of follow-up) than 
those who survived and had cough (median 5% of days of 
follow-up, IQR 3.3%, 6.7% of days of follow-up; p<0.001) 
as well as longer median proportion of days with abdom-
inal pain than those who survived (median 20% of days 
of follow-up, IQR 11%, 36% of days of follow-up versus 
median 3% IQR 2%, 5% of days of follow-up, respec-
tively; p=0.01; online supplemental table 2).

Table 1  Demographic characteristics of young children 
discharged from referral hospitals in Dar es Salaam, 
Tanzania and Monrovia, Liberia by 60-day survival outcome

Characteristics

Survived 60 
days after 
discharge, 
n=4105, n (%)

Died within 
60 days after 
discharge, 
n=138, n (%)

Site (n=4243)

 � Liberia 2174 (53) 75 (54)

 � Tanzania 1931 (47) 63 (46)

Sex (n=4232)

 � Female 1803 (44) 56 (42)

 � Male 2295 (56) 78 (58)

Age at discharge, months 
(median, IQR) (n=4243)

1 (0, 9) 1 (0, 7)

Number of discharge 
diagnoses

 � 1 only 1428 (35) 41 (30)

 � 2 only 1427 (35) 46 (33)

 � 3 or more 1250 (30) 51 (37)

Infectious diagnosis 
during hospital admission

2519 (61) 83 (60)

Disposition from hospital 
(n=4241)

 � Discharge 3977 (97) 116 (85)

 � Against medical advice 125 (3.0) 20 (15)

 � Transfer 3 (<0.1) 0 (0)

Time to nearest health 
facility, hours (median, 
IQR)

0.25 (0.17, 0.50) 0.33 (0.25, 0.50)

Type of health facility 
nearest home (n=3837)

 � Pharmacy 2176 (59) 73 (61)

 � Clinic 1124 (30) 32 (27)

 � Hospital 386 (10) 14 (12)

 � Other 32 (0.9) 0 (0)

Caregiver age in years 
(median, IQR) (n=3867)

28 (23, 33) 28 (23, 34)

Caregiver education level 
(n=3892)

 � Completed college/
university or vocational/
technic*

486 (13) 9 (7.8)

 � Completed/some 
primary school

944 (25) 26 (23)

 � Completed/some 
secondary school

2017 (54) 65 (57)

 � No formal schooling 286 (7.6) 14 (12)

 � Other 33 (0.9) 1 (0.9)

*Vocational/technic denotes training for specific jobs (e.g., 
electrician).
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Unplanned healthcare encounters following hospital 
discharge
Among all participants, there were a total of 568 unplanned 
hospital admissions, 245 unplanned clinic visits, and 
2589 pharmacy visits during the 60 days following the 
index hospital discharge. Among 457 participants with 
unplanned hospital admissions following discharge, 358 
(78.3%) had one hospital admission and one (0.2%) 
had four unplanned hospital admissions (median one 
(IQR 1, 1). There were 214 participants who made a total 
of 245 unplanned clinic visits following discharge (184 
[4.3%] had one unplanned clinic visit, 29 [0.7%] had 
two unplanned clinic visits and one [0.02%] had three 
unplanned clinic visits).

Participants who died following hospital discharge 
were more likely to be readmitted (49%, n=68/138 vs 
9.5%, n=389/4105; p<0.001), to be readmitted and 
survive at least one readmission (35%, n=48/138 vs 
9.5%, n=389/4105; p<0.001), or to be taken to a clinic 
(9.4%, 13/168 vs 4.9%, n=201/4105, p=0.02; figure 2A). 
Conversely, participants who survived were more likely 
not to seek additional care following hospital discharge 
(52.0%, n=2134 vs 17.0%, n=23/168, p<0.001). These 
same patterns were observed in subgroup analyses 

Table 2  Symptoms ever reported during follow up calls at 
days 7, 14, 30, 45, and 60 among participants

Symptoms 
reported by 
caregiver

Survived 60 
days after 
discharge, n 
(%)

Died within 
60 days after 
discharge, n 
(%) P value*

All participants

None 2134 (52) 23 (17) <0.001

Common cold 491 (12) 15 (11) 0.70

Cough 1160 (28) 41 (30) 0.71

Difficulty breathing 85 (2.1) 50 (36) <0.001

Fever 1204 (29) 48 (35) 0.17

Refusal to 
eat, drink or 
breastfeed

738 (18) 49 (36) <0.001

Pus draining from 
ear

25 (0.6) 1 (0.7) 0.58

Vomiting 84 (2.0) 10 (7.2) <0.001

Abdominal pain 24 (0.6) 8 (5.8) <0.001

Anaemia 8 (0.2) 1 (0.7) 0.26

Diarrhoea 35 (0.9) 4 (2.9) 0.04

Fussiness 7 (0.2) 7 (5.1) <0.001

Injury 5 (0.1) 0 (0) >0.99

Jaundice 20 (0.5) 4 (2.9) 0.01

Rash 26 (0.6) 1 (0.7) 0.59

Seizure 17 (0.4) 5 (3.6) <0.001

Weight loss 2 (<0.1) 2 (1.4) 0.01

Other 35 (0.9) 10 (7.2) <0.001

Neonates only

None 1259 (56) 13 (18) <0.001

Common cold 271 (12) 10 (14) 0.62

Cough 572 (26) 19 (27) 0.82

Difficulty breathing 32 (1.4) 25 (35) <0.001

Fever 605 (27) 24 (34) 0.21

Refusal to 
eat, drink or 
breastfeed

362 (16) 25 (35) <0.001

Pus draining from 
ear

12 (0.5) 1 (1.4) 0.33

Vomiting 31 (1.4) 4 (5.6) 0.021

Abdominal pain 15 (0.7) 3 (4.2) 0.016

Anaemia 4 (0.2) 0 (0) >0.99

Diarrhoea 7 (0.3) 1 (1.4) 0.22

Fussiness 2 (<0.1) 7 (9.9) <0.001

Injury 0 (0) 0 (0) –

Jaundice 17 (0.8) 2 (2.8) 0.11

Rash 11 (0.5) 1 (1.4) 0.31

Seizure 0 (0) 0 (0) –

Weight loss 1 (<0.1) 1 (1.4) 0.061

Other 12 (0.5) 3 (4.2) 0.010

Infants and children only

Continued

Symptoms 
reported by 
caregiver

Survived 60 
days after 
discharge, n 
(%)

Died within 
60 days after 
discharge, n 
(%) P value*

None 875 (47) 10 (15) <0.001

Common cold 220 (12) 5 (7.5) 0.28

Cough 588 (32) 22 (33) 0.82

Difficulty breathing 53 (2.8) 25 (37) <0.001

Fever 599 (32) 24 (36) 0.52

Refusal to 
eat, drink or 
breastfeed

376 (20) 24 (36) 0.002

Pus draining from 
ear

13 (0.7) 0 (0) >0.99

Vomiting 53 (2.8) 6 (9.0) 0.015

Abdominal pain 9 (0.5) 5 (7.5) <0.001

Anaemia 4 (0.2) 1 (1.5) 0.16

Diarrhoea 28 (1.5) 3 (4.5) 0.090

Fussiness 5 (0.3) 0 (0) >0.99

Injury 5 (0.3) 0 (0) >0.99

Jaundice 3 (0.2) 2 (3.0) 0.011

Rash 15 (0.8) 0 (0) >0.99

Seizure 17 (0.9) 5 (7.5) <0.001

Weight loss 1 (<0.1) 1 (1.5) 0.068

Other 23 (1.2) 7 (10) <0.001

*Calculated with χ2 test.

Table 2  Continued
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among neonates alone and infants and children alone 
(figure 2B,C).

Participants who were readmitted had 3.42 greater 
odds (95% CI 1.55 to 8.47; p=0.004) of post-discharge 
mortality than those who did not seek care and had 

symptoms (table  3). Participants whose caregivers did 
not seek care and had no symptoms (aOR 0.22, 95% CI 
0.08 to 0.60; p=0.002) had significantly lower odds of 
post-discharge mortality than those who did not seek 
additional clinical care but had symptoms. Moreover, 

Table 3  Multivariable logistic regression analyses of factors associated with all-cause, 60-day, post-discharge mortality

OR (95% CI) P value Adjusted OR (95% CI) P value

Site

Liberia 1.06 (0.75 to 1.49) 0.75 1.64 (0.91 to 2.92) 0.10

Tanzania Referent Referent

Sociodemographic factors

Sex

Female Referent

Male 1.09 (0.77 to 1.56) 0.61

Participant age at discharge in months 0.99 (0.98 to 1.01) 0.31

Caregiver age in years 1.01 (0.99 to 1.03) 0.41

Caregiver education level

Completed college/university or vocational/technic Referent Referent

Completed/some primary school 1.49 (0.72 to 3.38) 0.31 1.47 (0.68 to 3.43) 0.35

Completed/some secondary school 1.74 (0.91 to 3.77) 0.12 1.66 (0.84 to 3.69) 0.17

No formal schooling 2.64 (1.14 to 6.42) 0.03 2.69 (1.08 to 6.96) 0.03

Other 1.64 (0.09 to 9.10) 0.65 0.45 (0.01 to 4.89) 0.58

Clinical factors

Number of discharge diagnoses

1 only Referent Referent

2 only 1.12 (0.73 to 1.73) 0.60 0.84 (0.51 to 1.37) 0.48

3 or more 1.42 (0.94 to 2.17) 0.10 0.79 (0.48 to 1.31) 0.37

Infectious diagnosis during hospital admission

No Referent

Yes 0.95 (0.67 to 1.35) 0.77

Disposition from initial hospital admission

Discharge Referent Referent

Against medical advice 5.49 (3.22 to 8.92) <0.001 8.06 (3.87 to 16.3) <0.001

Number of reported symptoms after hospital discharge 1.68 (1.49 to 1.91) <0.001 1.35 (1.10 to 1.66) 0.004

Healthcare seeking after discharge

Time to nearest health facility in hours 0.99 (0.88 to 1.11) 0.83

Type of health facility nearest home

Pharmacy 0.92 (0.53 to 1.72) 0.79

Clinic 0.78 (0.42 to 1.53) 0.46

Hospital Referent

Other 0 (0.00 to 1.70) 0.98

Highest type of healthcare sought

Hospital 2.52 (1.29 to 5.56) 0.01 3.42 (1.55 to 8.47) 0.004

Clinic 0.59 (0.22 to 1.58) 0.29 0.34 (0.11 to 1.02) 0.05

Pharmacy 0.35 (0.17 to 0.79) 0.01 0.11 (0.05 to 0.30) <0.001

None but had symptoms Referent Referent Referent

None and had no symptoms 0.16 (0.07 to 0.36) <0.001 0.22 (0.08 to 0.60) 0.002
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participants whose caregivers with no formal education 
had 2.69 greater odds of post-discharge mortality than 
those who completed college/university or vocational/
technic school (95% CI 1.08 to 6.96; p=0.03).

At each of the follow-up periods, seeking care at a 
hospital was more common among participants who 

died and seeking care at a pharmacy was more common 
among those who survived (online supplemental table 
3). There was no significant difference in the survival 
status of participants when stratified by the amount of 
time passed since hospital discharge in Kaplan-Meier 
analyses. A small minority (0.9%, n=38/4243) of partic-
ipants sought care at each follow-up call, of which 68.4% 
(n=26/38) died in the 60-day post-discharge period.

Discharge against medical advice subgroup analysis
Caregivers who took their child home from the 
hospital against medical advice during the initial 
hospitalisation had over eight times greater odds of 
post-discharge mortality (aOR 8.06, 95% CI 3.87 to 
16.3; p<0.001). Our subgroup analyses of participants 
who were discharged against medical advice demon-
strated that difficulty breathing and refusal to eat/
drink/breastfeed were more common among those 
participants who died than among those who survived 
(online supplemental table 4) and that hospital 
readmissions and unplanned clinic visits were more 
common among those who died (table 4), similar to 
the overall population.

Figure 2  Comparison of healthcare encounters among children who died and those who survived up to 60 days following 
hospital discharge among (A) all participants, (B) infants and children only, and (C) neonates only.

Table 4  Comparison of healthcare encounters among 
children who died and those who survived up to 60 days 
following hospital discharge among participants who were 
discharged against medical advice

Type of 
healthcare 
sought

Survived 60 
days after 
discharge, n 
(%)

Died within 
60 days after 
discharge, n 
(%) P value

Hospital 0 (0) 5 (25) <0.001

Clinic 12 (9.6) 6 (30) 0.02

Pharmacy/herbs 86 (69) 13 (65) 0.73

None but had 
symptoms

2 (1.6) 1 (5.0) 0.36

None and had no 
symptoms

32 (26) 2 (10) 0.16
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DISCUSSION
In our study of neonates, infants, and young children 
who were discharged from referral hospitals in Dar es 
Salaam, Tanzania and Monrovia, Liberia, there was a 
high burden of symptoms and unplanned healthcare 
encounters following hospital discharge. Each reported 
symptom after hospital discharge was associated with a 
greater likelihood of post-discharge mortality. More-
over, there were clear differences in healthcare seeking 
locations among children who died following discharge 
compared with those who survived. Young children 
whose caregivers left the hospital against medical advice 
during an index hospitalisation had the greatest odds of 
post-discharge mortality; however, their symptoms and 
healthcare seeking patterns following hospital discharge 
did not differ from those who did not.

Although several studies have described factors present 
during an initial hospitalisation that confer greater risk 
of post-discharge mortality among young children in sub-
Saharan Africa,3 4 14 few have compared post-discharge 
symptoms among young children who died following 
discharge to symptoms among those who survived.15 A 
recent study conducted in Uganda provided a descrip-
tion of the results of verbal autopsy among young chil-
dren who experienced post-discharge mortality,16 yet 
a description of symptoms before the child’s death was 
lacking. Our findings suggest that following discharge, 
children who had caregiver-reported difficulty breathing 
had the greatest risk of post-discharge mortality, and 
other symptoms such as diarrhoea, vomiting, and refusal 
to eat/drink/breastfeed were also more common among 
young children who died following discharge than those 
who survived at least 60 days.

Although our study population included young chil-
dren admitted for any reason, our results align with 
those from a cohort study of 369 children aged <5 years 
followed after hospitalisation for severe pneumonia or 
malnutrition in Bangladesh that suggested that nearly 
75% of children who died following discharge had new 
onset difficulty breathing, nearly half had vomiting or 
diarrhoea, and nearly half had poor feeding.15 However, 
the frequency of such symptoms among young children 
who survived was not assessed in that study. Given the 
differences we observed in symptoms among young chil-
dren who died following discharge, novel approaches 
to monitoring for new or persistent symptoms must be 
explored, which may include follow-up telephone calls, 
community health volunteer/worker home visits, or 
the use of telephone applications to screen for diffi-
culty breathing, gastrointestinal symptoms, and diffi-
culty feeding may identify young children at risk for 
post-discharge mortality. Moreover, as post-discharge 
mortality was common despite additional healthcare 
seeking, efforts to improve clinical care quality during 
the index hospitalisation and the implementation of risk 
assessment tools to better identify young children at risk 
for post-discharge mortality are warranted.6 16

There were clear differences in healthcare seeking 
patterns among young children who died following 
hospital discharge compared with those who survived. 
Children who died following an initial hospital 
discharge were more likely to be readmitted to a 
hospital or to be seen in clinic for an unplanned 
encounter. This variation in healthcare seeking likely 
relates to caregiver perception of illness severity, 
with more severe illness prompting the seeking of a 
higher level of clinical care. Results from our study 
suggest that nearly 60% of young children who died 
following hospital discharge sought additional clinical 
care at a hospital, which aligns with work conducted 
in Uganda demonstrating that 72% of young children 
who died following hospital discharge presented to a 
hospital for additional clinical care.17 However, unlike 
our study, prior studies have not compared health-
care seeking among those who died to those who 
survived.18–24 Given the high proportion of children 
who died during readmission, clinicians should have 
heightened concern for young children who present 
to a hospital with 60 days following a recent hospital 
discharge in such settings.

Social factors, including leaving the hospital against 
medical advice and no formal education among 
caregivers, were independently associated with post-
discharge mortality among young children enrolled 
in this study. Although our study was not designed 
to elucidate why caregivers left the hospital against 
medical advice, prior work suggests that social reasons 
such as perceived futility of clinical care or inability 
to pay medical bills may contribute to the phenom-
enon of leaving against medical advice.25 Similar to 
the results from prior studies including pooled results 
from a systematic review that assessed the association 
between caregiver education and all-cause childhood 
mortality in low- and middle-income countries, we 
found that low caregiver education was associated 
with greater risk of childhood mortality.26 27 Our study 
adds to the literature as prior studies have not demon-
strated an association between caregiver education 
level specifically following hospital discharge.3 4

Limitations
Although our study provides novel insights into symptom-
atology and unplanned healthcare encounters among 
young children who died following hospital discharge, 
our results should be interpreted in the context of 
several limitations. As we relied on caregiver report for 
all symptoms, it is possible that some symptoms may not 
have been recognised or that some may have been under-
reported or over-reported. We also did not determine the 
reasons caregivers did or did not seek additional clinical 
care following hospital discharge. Prior studies suggest 
that socioeconomic barriers, perceived suboptimal 
health services, and negative experiences with healthcare 
facilities may prevent caregivers from seeking additional 
clinical care.28 29 Besides, our study may have a limited 
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external validity because it may not represent patterns 
in other resource-limited settings beyond sub-Saharan 
Africa. Fianlly, our study was conducted at two referral 
hospitals in Tanzania and Liberia and may not represent 
patterns of symptoms or unplanned healthcare encoun-
ters in rural or other settings in sub-Saharan Africa.

CONCLUSIONS
Young children in Tanzania and Liberia experienced 
substantial morbidity following hospital discharge. There 
were clear differences in symptomatology among young 
children who died following hospital discharge compared 
with those who survived, which calls attention to the need 
for targeted surveillance for persistent or new symptoms 
to identify young children at risk for post-discharge 
mortality. Such an approach may present opportunities 
for intervention, including follow-up telephone calls and 
community healthcare volunteer/worker home visits, to 
reduce the burden of post-discharge mortality among 
young children in sub-Saharan Africa.

Author affiliations
1Department of Paediatrics and Child Health, Muhimbili University of Health and 
Allied Sciences, Dar es Salaam, United Republic of Tanzania
2Department of Pediatrics, John F. Kennedy Medical Center, Monrovia, Liberia
3Accident and Emergency Department, Aga Khan Health Services, Dar es Salaam, 
United Republic of Tanzania
4Department of Emergency Medicine, Muhimbili University of Health and Allied 
Sciences, Dar es Salaam, United Republic of Tanzania
5Departments of Nutrition and Global Health and Population, Harvard T.H. Chan 
School of Public Health, Boston, Massachusetts, USA
6Pediatric Biostatistics Core, Department of Pediatrics, Emory University, Atlanta, 
Georgia, USA
7Division of Emergency Medicine, Boston Children's Hospital, Boston, 
Massachusetts, USA
8Departments of Pediatrics and Emergency Medicine, Harvard Medical School, 
Boston, Massachusetts, USA
9Division of Pediatric Emergency Medicine, Emory University School of Medicine, 
Atlanta, Georgia, USA
10Department of Emergency Medicine, Children's Healthcare of Atlanta, Atlanta, 
Georgia, USA
11Emory Global Health Institute, Emory University, Atlanta, Georgia, USA
12Hubert Department of Global Health, Rollins School of Public Health, Emory 
University, Atlanta, Georgia, USA
13Infectious Diseases and Oncology Research Institute, University of the 
Witwatersrand, Johannesburg, South Africa
14Center for Nutrition, Division of Gastroenterology, Hepatology, and Nutrition, 
Boston Children's Hospital, Boston, Massachusetts, USA

X Ye-Jeung G Coleman-Nekar @YeJeungC

Acknowledgements  We would like to thank the families and children for their 
participation in this study. We also thank the study staff who contributed to this 
study.

Contributors  RK, RCI, AS, EG, HKM, CRS, MN, CPD, KPM and CAR conceptualised 
and designed the study. RK, CAR, RCI, JK, AS, EG, CRS, KPM and CPD oversaw data 
collection and verified the underlying data. CAR and AM verified the underlying 
data. AM conducted the statistical analyses. RK wrote the first draft of the 
manuscript. RK, RCI, JK, Y-JGC-N, AS, EG, HKM, CRS, AM, MN, CRM, CGW, RFB, 
CPD, KPM and CAR interpreted the data, reviewed and provided input to the final 
draft. RK had final responsibility for the decision to submit for publication. RK is 
responsible for the overall content as the guarantor and accepts full responsibility 
for the work, the conduct of the study, and had access to the data, and controlled 
the decision to publish.

Funding  The authors wish to acknowledge funding for this work from the National 
Institutes of Health (K24 DK104676 and P30 DK040561 to CPD and K23HL173694 
to CAR), the Boston Children’s Hospital Global Health Programme to CAR, the 
Palfrey Fund for Child Health Advocacy to CAR and the Emory Pediatric Research 
Alliance Junior Faculty Focused Award to CAR.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting or dissemination plans of this research.

Patient consent for publication  Consent obtained from parent(s)/guardian(s).

Ethics approval  This study involves human participants. The study received 
ethical clearance from the Tanzania National Institute of Medical Research (#NIMR/
HQ/R8a/Vol.IX/3494), the Muhimbili University of Health and Allied Sciences 
Research and Ethics Committee (#307/323/01), the John F. Kennedy Medical 
Center Institutional Review Board (#08062019) and the Boston Children’s Hospital 
Institutional Review Board (#P00033242), and the use of deidentified data was 
exempted from review by the Emory University Institutional Review Board (no 
number provided for exempted studies). Participants gave informed consent to 
participate in the study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request. Data 
may be made available upon reasonable request to the corresponding author.

Author note  This manuscript is an honest and accurate account of the study 
being reported. No aspects of this study have been omitted or withheld.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iD
Chris A Rees http://orcid.org/0000-0001-6449-0377

REFERENCES
	 1	 Wiens MO, Pawluk S, Kissoon N, et al. Pediatric post-discharge 

mortality in resource poor countries: a systematic review. PLoS One 
2013;8:e66698. 

	 2	 Diallo AH, Sayeem Bin Shahid ASM, Khan AF, et al. Childhood 
mortality during and after acute illness in Africa and South 
Asia: a prospective cohort study. The Lancet Global Health 
2022;10:e673–84. 

	 3	 Wiens MO, Kumbakumba E, Larson CP, et al. Postdischarge 
mortality in children with acute infectious diseases: derivation 
of postdischarge mortality prediction models. BMJ Open 
2015;5:e009449. 

	 4	 Madrid L, Casellas A, Sacoor C, et al. Postdischarge mortality 
prediction in sub-Saharan Africa. Pediatrics 2019;143:e20180606. 

	 5	 Glick AF, Brach C, Yin HS, et al. Health literacy in the inpatient 
setting: implications for patient care and patient safety. Pediatr Clin 
North Am 2019;66:805–26. 

	 6	 Rees CA, Ideh RC, Kisenge R, et al. Identifying neonates at risk for 
post-discharge mortality in Dar es Salaam, Tanzania, and Monrovia, 
Liberia: derivation and internal validation of a novel risk assessment 
tool. BMJ Open 2024;14:e079389. 

	 7	 Rees CA, Kisenge R, Ideh RC, et al. Predictive value of clinician 
impression for readmission and postdischarge mortality among 
neonates and young children in Dar es Salaam, Tanzania and 
Monrovia, Liberia. BMJ Paediatr Open 2023;7:e001972. 

	 8	 Forde I, Tripathi V. Association of place of residence and under-five 
mortality in middle- and low-income countries: a meta-analysis. 
Children (Basel) 2018;5:51. 

copyright.
 on S

eptem
ber 3, 2024 at W

its H
ealth S

ci Library. P
rotected by

http://bm
jpaedsopen.bm

j.com
/

bm
jpo: first published as 10.1136/bm

jpo-2024-002613 on 21 June 2024. D
ow

nloaded from
 

https://x.com/YeJeungC
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-6449-0377
http://dx.doi.org/10.1371/journal.pone.0066698
http://dx.doi.org/10.1016/S2214-109X(22)00118-8
http://dx.doi.org/10.1136/bmjopen-2015-009449
http://dx.doi.org/10.1542/peds.2018-0606
http://dx.doi.org/10.1016/j.pcl.2019.03.007
http://dx.doi.org/10.1016/j.pcl.2019.03.007
http://dx.doi.org/10.1136/bmjopen-2023-079389
http://dx.doi.org/10.1136/bmjpo-2023-001972
http://dx.doi.org/10.3390/children5040051
http://bmjpaedsopen.bmj.com/


10 Kisenge R, et al. BMJ Paediatrics Open 2024;8:e002613. doi:10.1136/bmjpo-2024-002613

Open access

	 9	 Kinney MV, Kerber KJ, Black RE, et al. Sub-Saharan Africa’s 
mothers, newborns, and children: where and why do they die PLoS 
Med 2010;7:e1000294. 

	10	 Kagabo DM, Kirk CM, Bakundukize B, et al. Care-seeking patterns 
among families that experienced under-five child mortality in rural 
Rwanda. PLoS One 2018;13:e0190739. 

	11	 Price J, Lee J, Willcox M, et al. Place of death, care-seeking and 
care pathway progression in the final illnesses of children under 
five years of age in sub-Saharan Africa: a systematic review. J Glob 
Health 2019;9:020422. 

	12	 Garcia Gomez E, Igunza KA, Madewell ZJ, et al. Identifying delays in 
Healthcare seeking and provision: the three delays-in-healthcare and 
mortality among infants and children aged 1-59 months. PLOS Glob 
Public Health 2024;4:e0002494. 

	13	 Rees CA, Kisenge R, Ideh RC, et al. A prospective, observational 
cohort study to identify neonates and children at risk of 
postdischarge mortality in Dar es Salaam, Tanzania and 
Monrovia, Liberia: the PPDM study protocol. BMJ Paediatr Open 
2022;6:e001379. 

	14	 Childhood Acute Illness and Nutrition (CHAIN) Network. Childhood 
mortality during and after acute illness in Africa and South Asia: a 
prospective cohort study. Lancet Glob Health 2022;10:e673–84.

	15	 Chisti MJ, Graham SM, Duke T, et al. Post-discharge mortality in 
children with severe malnutrition and pneumonia in Bangladesh. 
PLoS One 2014;9:e107663. 

	16	 Rees CA, Igunza KA, Madewell ZJ, et al. Provider adherence 
to clinical care recommendations for infants and children who 
died in seven low- and middle-income countries in the child 
health and mortality prevention surveillance (CHAMPS) network. 
EClinicalMedicine 2023;63:102198. 

	17	 Knappett M, Hooft A, Maqsood MB, et al. Verbal autopsy to assess 
postdischarge mortality in children with suspected sepsis in Uganda. 
Pediatrics 2023;152:e2023062011. 

	18	 Wiens MO, Kissoon N, Holsti L. Challenges in pediatric post-sepsis 
care in resource limited settings: a narrative review. Transl Pediatr 
2021;10:2666–77. 

	19	 Mawji A, Li E, Komugisha C, et al. Smart triage: triage and 
management of sepsis in children using the point-of-care pediatric 
rapid sepsis trigger (PRST) tool. BMC Health Serv Res 2020;20:493. 

	20	 Wiens MO, Kumbakumba E, Larson CP, et al. Scheduled follow-up 
referrals and simple prevention kits including counseling to improve 
post-discharge outcomes among children in Uganda: a proof-of-
concept study. Glob Health Sci Pract 2016;4:422–34. 

	21	 Njeru RW, Uddin MF, Zakayo SM, et al. Strengthening the role 
of community health workers in supporting the recovery of ill, 
undernourished children post hospital discharge: qualitative insights 
from key stakeholders in Bangladesh and Kenya. BMC Health Serv 
Res 2021;21:1234. 

	22	 Nemetchek B, Khowaja A, Kavuma A, et al. Exploring 
Healthcare providers' perspectives of the paediatric discharge 
process in Uganda: a qualitative exploratory study. BMJ Open 
2019;9:e029526. 

	23	 van Dorst PWM, van der Pol S, Salami O, et al. Evaluations of 
training and education interventions for improved infectious disease 
management in low-income and middle-income countries: a 
systematic literature review. BMJ Open 2022;12:e053832. 

	24	 Nemetchek BR, Liang LD, Kissoon N, et al. Predictor variables 
for post-discharge mortality modelling in infants: a protocol 
development project. Afr Health Sci 2018;18:1214–25. 

	25	 Bosco AN, A. S, Rees CA, et al. Reducing rates of discharge against 
medical advice in the neonatal intensive care unit in a tertiary care 
hospital in South India: a mixed-methods study. Tropical Med Int 
Health 2021;26:743–52. 

	26	 Lu SSM, Stewart Williams J, Sommar JN. Inequalities in early 
childhood mortality in Myanmar - association between parents' 
socioeconomic status and early childhood mortality. Glob Health 
Action 2019;12:1603516. 

	27	 Balaj M, York HW, Sripada K, et al. Parental education and 
inequalities in child mortality: a global systematic review and meta-
analysis. Lancet 2021;398:608–20. 

	28	 Krepiakevich A, Khowaja AR, Kabajaasi O, et al. Out of pocket costs 
and time/productivity losses for pediatric sepsis in Uganda: a mixed-
methods study. BMC Health Serv Res 2021;21:1252. 

	29	 English L, Kumbakumba E, Larson CP, et al. Pediatric out-of-hospital 
deaths following hospital discharge: a mixed-methods study. Afr 
Health Sci 2016;16:883–91. copyright.

 on S
eptem

ber 3, 2024 at W
its H

ealth S
ci Library. P

rotected by
http://bm

jpaedsopen.bm
j.com

/
bm

jpo: first published as 10.1136/bm
jpo-2024-002613 on 21 June 2024. D

ow
nloaded from

 

http://dx.doi.org/10.1371/journal.pmed.1000294
http://dx.doi.org/10.1371/journal.pmed.1000294
http://dx.doi.org/10.1371/journal.pone.0190739
http://dx.doi.org/10.7189/jogh.09.020422
http://dx.doi.org/10.7189/jogh.09.020422
http://dx.doi.org/10.1371/journal.pgph.0002494
http://dx.doi.org/10.1371/journal.pgph.0002494
http://dx.doi.org/10.1136/bmjpo-2021-001379
http://dx.doi.org/10.1371/journal.pone.0107663
http://dx.doi.org/10.1016/j.eclinm.2023.102198
http://dx.doi.org/10.1542/peds.2023-062011
http://dx.doi.org/10.21037/tp-20-390
http://dx.doi.org/10.1186/s12913-020-05344-w
http://dx.doi.org/10.9745/GHSP-D-16-00069
http://dx.doi.org/10.1186/s12913-021-07209-2
http://dx.doi.org/10.1186/s12913-021-07209-2
http://dx.doi.org/10.1136/bmjopen-2019-029526
http://dx.doi.org/10.1136/bmjopen-2021-053832
http://dx.doi.org/10.4314/ahs.v18i4.43
http://dx.doi.org/10.1111/tmi.13578
http://dx.doi.org/10.1111/tmi.13578
http://dx.doi.org/10.1080/16549716.2019.1603516
http://dx.doi.org/10.1080/16549716.2019.1603516
http://dx.doi.org/10.1016/S0140-6736(21)00534-1
http://dx.doi.org/10.1186/s12913-021-07272-9
http://dx.doi.org/10.4314/ahs.v16i4.2
http://dx.doi.org/10.4314/ahs.v16i4.2
http://bmjpaedsopen.bmj.com/

	Morbidity and unplanned healthcare encounters after hospital discharge among young children in Dar es Salaam, Tanzania and Monrovia, Liberia
	Abstract
	Introduction﻿﻿
	Methods
	Study design
	Patient and public involvement statement
	Study setting
	Study population and inclusion and exclusion criteria
	Study procedures
	Statistical analyses

	Results
	Symptoms following hospital discharge
	Unplanned healthcare encounters following hospital discharge
	Discharge against medical advice subgroup analysis

	Discussion
	Limitations

	Conclusions
	References


