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Series objectives

• Share and get feedback on UNICEF’s working “Integrated 
Chronic Lifelong Care for Children and Adolescents” framework

• Present case studies on specific chronic conditions

• Draw lessons for broader programming and implementation



UNICEF’s Integrated Chronic Lifelong Care for 
Children and Adolescents Framework

• Chronic Conditions affecting Children and Adolescents: HIV, Diabetes, 
Rheumatic Heart Disease, Asthma, Disabilities, Sickle Cell Disease, Cancers, 
Hep B, Syphillis

• In contrast with high-income countries, Chronic Care for children and 
adolescents is a less-developed area in low-and-middle-income countries 

• These countries have typically focused on “episodic” management of 
common childhood illnesses that significantly contribute to child mortality 

• With shifting epidemiologies, in part due to improving economies and gains in 
child mortality; and with UNICEFs focus on a thrive and transform agenda,  
chronic conditions come more into focus
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Outline

• Current NCD paradigm
• PEN Plus Origins
• Lifelong Care for Children with Chronic Conditions
• Opportunities and Ways Forward

The current NCD paradigm focuses on 4 main 
diseases and modifiable risk factors
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The current NCD paradigm focuses on 4 main 
diseases and modifiable risk factors
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The Lancet Commission on Reframing NCDs and 
Injuries was launched in 2013

LANCET NCDI POVERTY COMMISSION MEMBERS WITH REPRESENTATIVES OF NATIONAL NCDI POVERTY COMMISSIONS, ADVISORS AND STAFF 
KIGALI, RWANDA IN 2016



Some of the steepest gradients in years of life lost 
are for  NCDIs affecting the poor

Sickle Cell Disease

Rheumatic heart disease
Type 1 diabetes

Cervical Cancer

Pediatric Cancers
Congenital heart disease

Household air pollution
Schizophrenia

Injuries
Epilepsy

Other NCDIs affecting the 
poorest



The Lancet NCDI Poverty Commission report

• NCDI Poverty is a huge gap in achieving UHC

• There’s a major gap in health financing for NCDIs

• NCDI Poverty cause annually 800,000 deaths among <40y



NCDI Poverty Network Member Countries 

National 
Commissions 
2016 - 2019



Strategic 
Initiative

Expanding the NCDI 
Poverty Network Integration Science PEN-Plus Partnership NCDI Poverty Fund

Major
Category Policy & Awareness Research & Design Implementation, Service 

Delivery, & Training Financing & Scale-up

NCDI Poverty Network – Strategic Initiatives



PEN-Plus: A march towards UHC

• Decentralized, integrated, person centered

• Severe diseases: lethal, disabling, disproportionately affect the poorest and youngest

• Rural majority: Increased access to care by overcoming geographic and financial 
barriers

• Promote decentralization: training, supervision and mentorship of health center and 
community staff

Characteristics of Package of Essential NCD Interventions (PEN) -Plus clinics



Lifelong Care for Children with 
Chronic Conditions
PEN-Plus is an integrated delivery strategy for chronic care of severe 
NCDs at first-level hospitals (e.g. district hospitals) 



. builds on the WHO PEN for common NCDs

. seeks to increase coverage of high-quality care for less common but more severe 
conditions by decentralizing services normally available only at tertiary referral 
centers. 

. provides mid-level health workers (e.g. nurses, clinical officers) with the shared 
competencies needed to deliver integrated care for groups of related conditions, 
including psychosocial support and palliative care. 

. strengthens WHO PEN services at lower-level facilities by providing training, 
mentorship, and supervision

What is PEN Plus?



PEN-Plus addresses gaps in care for severe 
NCDIs among the poor

WHO PEN PEN-Plus

Facility level

Disease prevalence

Disease severity

“Therapeutic window”

Training model

• Most peripheral • First-Referral

• High • Low

• Low • High

• Wide • Narrow

• Short, didactic • Longer, didactic + clinical practice

Sample list of conditions

• Type 2 Diabetes, Stage 1 and 2 
Hypertension, Asthma and COPD, 
asymptomatic rheumatic heart 
disease

• Sickle Cell Anemia, Type I and Insulin-dependent 
diabetes, Malignant Hypertension, Advanced 
Rheumatic and Congenital Heart disease, 
Cirrhosis, Malignancies



An ecosystem for chronic care

PEN Plus is part of an ecosystem of 
chronic care – the piece where care 
and treatment is provided at first level 
hospitals (e.g. district hospital)



An ecosystem for chronic care

For example, adolescents with Type 1 
Diabetes can receive diagnosis, insulin 
titration, laboratory monitoring, and 
treatment of complications such as DKA



An ecosystem for chronic care

Or, a child with congenital heart disease 
can receive diagnosis, echocardiography, 
follow up clinical monitoring and 
treatment, and referral for surgical 
evaluation



An ecosystem for chronic care

The PEN Plus model allows for referral to 
central or tertiary hospitals when needed

And primary care clinics can escalate care to 
PEN Plus for new patients or complex 
conditions



An ecosystem for chronic care

In addition, the relationship between levels 
of care provides a platform and opportunity 
for training and mentorship

Which also strengthens primary health care



Opportunities & Ways Forward
PEN Plus implementation contributes to address the lack of NCD policy for children 



PEN Plus Implementation & Expansion

 

Tanzania

Ethiopia

Afghanistan
Nepal

Chhattisgarh

KenyaDemocratic
Republic
of Congo

Zambia

Malawi

Rwanda

Uganda
Sierra Leone

Liberia

Haiti

Burkina Faso

Ghana

Benin

CameroonNigeria

Zimbabwe

Madagascar

Mozambique

Cambodia

Phase 4 – National scale-up

Phase 2 – Delivery model design

Phase 1 – Situation analysis & priority-setting

New NCDI Poverty Commission launching in 2021  

Phase 3 – Initial implementation

NCDI Poverty Network Participation – December 2020



DALYs in LMICs in people 
under 20 years (GBD 2019)

NCDs (blue) = 23% of 
DALYs

Very diverse set of 
conditions

Why PEN Plus for children/adolescents?
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Summary

Evidence for the effect of preconception and periconceptional risk factors on child-

hood outcomes such as obesity and other non‐communicable diseases (NCDs) in later

life is growing. Issues such as maternal malnutrition need to be addressed before

pregnancy, to prevent a transgenerational passage of risk of NCDs. The aim of this

review was to evidence for preconception interventions to prevent obesity and other

risk factors for NCDs in children. A search for systematic reviews of interventions in

the preconception period published between 2006 and 2018 was conducted on aca-

demic databases. Fifteen reviews were included, two of the reviews also included

pregnant women. None of the reviews directly reported on obesity or NCD outcomes

in children. Results suggest that exercise‐ and diet‐based interventions significantly

reduced maternal weight postpartum, weight gain during pregnancy, and improved

prevention and control of gestational diabetes. Balanced protein energy supplemen-

tation during and before pregnancy was associated with an increase in mean birth

weight and reduction of low birth weight babies. There is a dearth of evidence for

preconception programmes that follow up on childhood outcomes related to a risk

of NCDs. Nevertheless, results suggest that women who received preconception

interventions were more likely to have improved pregnancy‐related and behavioural

outcomes.

KEYWORDS

childhood obesity, life course, non‐communicable diseases, preconception health, PCC,

preconception care

1 | BACKGROUND

The potential of preconception care (PCC) has been identified for tack-

ling various issues related to maternal, neonatal, and child outcomes

(MNCH) across the globe.1 These include issues such as preterm birth,

undernutrition, low birth weight (LBW), and maternal outcomes such as

weight gain in pregnancy and gestational diabetes mellitus (GDM). Pre-

conception care is defined as “a set of interventions that aim to identify

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

© 2019 World Obesity Federation. The World Health Organization retains copyright and all other rights in the manuscript of this article as submitted for publication.

Abbreviations: BMI, body mass index; DOHaD, developmental origins of health and disease; GDM, gestational diabetes mellitus; LBW, low birth weight; defined as a weight of less than 2500 g

(up to and including 2499 g) irrespective of the gestational age.; LGA, large for gestational age; MNCH, maternal, neonatal, and child outcomes; NCDs, non‐communicable diseases; PCC,

preconception care

This article is part of the supplement Interventions during the pre and peri‐conception periods, pregnancy and childhood to prevent childhood obesity and reduce the risk of non‐communicable diseases in

childhood by the World Health Organization.

Received: 15 August 2018 Revised: 20 August 2018 Accepted: 21 August 2018

DOI: 10.1111/obr.12769
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Abstract: The development of childhood and adult non-communicable diseases (NCD) is associated
with environmental factors, starting from intrauterine life. A new theory finds the roots of epige-
netic programming in parental gametogenesis, continuing during embryo development, fetal life,
and finally in post-natal life. Maternal health status and poor nutrition are widely recognized as
implications in the onset of childhood and adult diseases. Early nutrition, particularly breastfeeding,
also plays a primary role in affecting the health status of an individual later in life. A poor maternal
diet during pregnancy and lack of breastfeeding can cause a nutrient deficiency that affects the
gut microbiota, and acts as a cofactor for many pathways, impacting the epigenetic controls and
transcription of genes involved in the metabolism, angiogenesis, and other pathways, leading to
NCDs in adult life. Both maternal and fetal genetic backgrounds also affect nutrient adsorption
and functioning at the cellular level. This review discusses the most recent evidence on maternal
nutrition and breastfeeding in the development of NCD, the potentiality of the omics technologies
in uncovering the molecular mechanisms underlying it, with the future prospective of applying a
personalized nutrition approach to prevent and treat NCD from the beginning of fetal life.

Keywords: precision nutrition; pregnancy; breastfeeding; non-communicable diseases; gut micro-
biota; nutrigenetics; epigenetics; transcriptomics

1. Introduction

Nutrition plays an important role at all life stages—before and during pregnancy,
lactation, infancy, and childhood, as well as during adult life. Maternal nutrition has a
major impact on the infant, not only because the nutrient exchange through the placenta
and breast milk is involved in fetal and infant growth, but it also plays a role in determining
the offspring’s risk of developing non-communicable diseases (NCDs) [1–3]. NCDs are
defined as non-infectious diseases that progress slowly, but become chronic; they usually
require long-term treatment. NCDs include cardiovascular disease (CVD), type 2 diabetes
(T2D), metabolic syndrome, etc. [1]. Recent studies have investigated the roles of pregnancy
and infancy as the most critical stages that influence the risks of NCDs in childhood and
adult life. New nutritional recommendations were developed to reduce the burden of
NCDs in future generations [4].

In the last few years, the food science have started to analyze the effects of nutrients
and dietary behaviors on cellular functions and gene modulation This new approach is
defined as precision nutrition, where genetic background as well as microbiota are taken
into account, to understand the response to diet and to single nutrients intake, and to tackle
metabolic diseases (e.g., NCDs) [5,6].

Since there is limited evidence for personalized nutrition in pregnancy and early life,
this review aims to summarize current data and perspectives on the roles of diet, nutrige-
netics, gut microbiome, epigenetics, and transcriptomics in pregnancy and breastfeeding,
contributing to develop NCDs in the offspring.

Life 2021, 11, 467. https://doi.org/10.3390/life11060467 https://www.mdpi.com/journal/life
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Key questions

What is already known?
 ► Con"ict imposes long- term and intergenerational 
effects on the health of children that place them at 
higher risk of future non- communicable diseases 
(NCDs).

 ► Little research and programmatic attention have 
been given to providing NCD- related care to women 
and children affected by con"ict.

 ► Disrupted and delayed NCD treatment due to con"ict 
may lead to poorer outcomes for patients and in-
crease costs of managing complications for human-
itarian agencies.

What are the new !ndings?
 ► Limited information on the delivery of NCD interven-
tions in con"ict contexts is available in the literature, 
with almost no available data on intervention cover-
age or effectiveness among women or children.

 ► Humanitarian actors face logistical and other chal-
lenges in accessing con"ict- affected populations to 
screen for NCDs and deliver interventions, especially 
in the context of population displacement.

What do the new !ndings imply?
 ► More rigorous research and reporting on effective 
strategies for delivering NCD care in con"ict con-
texts is urgently needed, given the increasing burden 
of NCDs globally.

 ► Greater focus on strengthening cohort monitoring 
systems to enhance regular access to NCD patients 
and promote sustainable care is recommended.

ABSTRACT
Background Non- communicable diseases (NCDs) are the 
leading cause of death worldwide. In the context of con"ict 
settings, population displacement, disrupted treatment, 
infrastructure damage and other factors impose serious 
NCD intervention delivery challenges, but relatively little 
attention has been paid to addressing these challenges. 
Here we synthesise the available indexed and grey 
literature reporting on the delivery of NCD interventions to 
con"ict- affected women and children in low- and middle- 
income countries (LMICs).
Methods A systematic search in MEDLINE, Embase, 
CINAHL and PsycINFO databases for indexed articles 
published between 1 January 1990 and 31 March 2018 
was conducted, and publications reporting on NCD 
intervention delivery to con"ict- affected women or children 
in LMICs were included. A grey literature search of 10 
major humanitarian organisation websites for publications 
dated between 1 January 2013 and 30 November 2018 
was also conducted. We extracted and synthesised 
information on intervention delivery characteristics and 
delivery barriers and facilitators.
Results Of 27 included publications, most reported on 
observational research studies, half reported on studies 
in the Middle East and North Africa region and 80% 
reported on interventions targeted to refugees. Screening 
and medication for cardiovascular disease and diabetes 
were the most commonly reported interventions, with 
most publications reporting facility- based delivery and 
very few reporting outreach or community approaches. 
Doctors were the most frequently reported delivery 
personnel. No publications reported on intervention 
coverage or on the effectiveness of interventions among 
women or children. Limited population access and 
logistical constraints were key delivery barriers reported, 
while innovative technology use, training of workforce 
and multidisciplinary care were reported to have 
facilitated NCD intervention delivery.
Conclusion Large and persistent gaps in information 
and evidence make it dif#cult to recommend effective 
strategies for improving the reach of quality NCD care 
among con"ict- affected women and children. More 
rigorous research and reporting on effective strategies for 
delivering NCD care in con"ict contexts is urgently needed.
PROSPERO registration number CRD42019125221

INTRODUCTION
Non- communicable diseases (NCDs) are the 
leading cause of death worldwide, placing 
a huge burden on individuals, their fami-
lies and health systems. The NCDs with the 
greatest global mortality are cardiovascular 
diseases, chronic respiratory diseases, cancer 
and diabetes.1 The importance of addressing 
these and other NCDs is acknowledged in the 
Sustainable Development Goals, which call 
for measures to reduce mortality from NCDs 
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The current NCD paradigm focuses on 4 main 
diseases and modifiable risk factors
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Figure 3 Frequency of reported interventions delivered, by NCD condition. CVD, cardiovascular disease; NCD, non- 
communicable disease.

an Outpatient Department (IDC- OPD)) implemented 
by MSF in Mweso Hospital in eastern DRC. Outpatient 
clinical procedures involved new patient assessment, 
monthly nurse- led follow- up appointments and 6- month 
medical review. The service was managed by a nurse 
supervisor. The staff included a nursing assistant; two 
doctors who provided medical support and saw referred 
patients; a nutritionist; an information, education and 
counselling officer and a psychosocial support officer.35 
The qualitative findings from focus group discussions 
of patients and staff emphasised the value of treatment 

support, including psychosocial and educational support 
to diabetic patients and their families, and culturally 
sensitive, low- cost dietary advice, to ensure the adoption 
and maintenance of diabetes treatment.35

In Sudan, a prospective epidemiological study was 
conducted from July 2016 to September 2016 among 
internally displaced adolescents living in Nyala camps 
of South Darfur. Trained medical officers conducted 
echocardiographic screening for rheumatic heart disease 
among 1515 cases. Training of health personnel was 
conducted through lectures.20
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“ Absence of national NCD policy for children
is a major challenge. The burden of care rests mainly 
on the parents/caregivers. A national strategic intervention 
on the importance of awareness generation on the causes, 
risk factors, prevention and treatment of NCDs for families 
and communities is essential. Government support through 
national health and social policy initiatives are essential.”

URI: http://ugspace.ug.edu.gh/handle/123456789/25285
Anarfi J et al. Digital Collections 2016

The current NCD paradigm focuses on 4 main 
diseases and modifiable risk factors
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• Many PEN Plus conditions occur in young children and adolescents, and 
many of these cannot be addressed with prevention alone: 

• Type 1 Diabetes
• Sickle Cell Disease
• Congenital Heart Disease
• Nephrotic Syndrome
• Childhood Cancer

• Many may benefit from prevention but also need treatment once they occur: 
• Rheumatic Heart Disease
• Severe or complicated epilepsy
• Congenital anomalies
• Injury

For children and adolescents prevention alone is not enough!



• Severe chronic NCDs in children and adolescents may be each 
individually rare --> However, as a group, we see a lot of illness and 
suffering

• PEN-Plus is a piece of the puzzle for comprehensive prevention and 
treatment for children and adolescents

• Complementary to prevention agenda
• A platform for care delivery for complex conditions
• Supports mentorship and quality for primary care
• Opportunity for integrating other primary and preventive services

Leveraging prevention + treatment
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Wrapping up

• Key messages
• Low case numbers is a challenge- rationale for an approach to chronic lifelong care that bundles 

chronic conditions and looks at critical health system inputs to integrate some elements of care at 
Primary Health Care level. 

• An integrated approach and multidisciplinary teams seem to be a more cost-efficient and practical 
way to achieve this, this includes connections to tertiary care.

• A life-course approach will be needed to adjust care as children enter adolescence and adulthood. 
• A better understanding of pediatric experience of care and support for chronic illness to be 

recognized and addressed.
• Patient and family engagement and advocacy is needed for inclusion of NCDs, chronic care in 

LMICs in UHC and PHC initiatives- including inclusion in national health sector plans, policies, and 
ultimately integrated budgets



Photo credit: Liberia, Kate Holt/MCSP

Lifelong Care for Children with Chronic Conditions Discussion Series

Check out the Task Force Child Health for important resources!
• Subgroup information, recordings and presentations from previous webinars are available on the subgroup page of the Child 

Health Task Force website: www.childhealthtaskforce.org/subgroups/expansion

Engage with the co-chairs:

• Cara Endyke Doran-
cendykedoran@globalcommunities.org 

• Raoul Bermejo- rbermejo@unicef.org

Reach out to the Child Health Task Force at 
childhealthtaskforce@jsi.com

Series Dates & Case Study Discussions:

May 14th: Congenital heart disease
June 25th: HIV, type 1 diabetes & sickle cell disease

July 9th: Integrated NCD package of services

Time: 9 - 10:30am EDT [GMT-4]

mailto:childhealthtaskforce@jsi.com
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