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Abstract

Context.—Inequities and gaps in palliative care access are a serious impediment to health 

systems especially in low- and middle-income countries and the accurate measurement of need 

across health conditions is a critical step to understanding and addressing the issue. Serious 

Health-related Suffering (SHS) is a novel methodology to measure the palliative care need and 

was originally developed by The Lancet Commission on Global Access to Palliative Care and Pain 

Relief. In 2015, the first iteration – SHS 1.0 – was estimated at over 61 million people worldwide 

experiencing at least 6 billion days of SHS annually as a result of life-limiting and life-threatening 

conditions.

Objectives.—In this paper, an updated methodology - SHS 2.0 - is presented building on the 

work of the Lancet Commission and detailing calculations, data requirements, limitations, and 

assumptions.

Methods and Results.—The updates to the original methodology focus on measuring the 

number of people who die with (decedents) or live with (non-decedents) SHS in a given year to 

assess the number of people in need of palliative care across health conditions and populations. 

Detail on the methodology for measuring the number of days of SHS that was pioneered by the 

Lancet Commission, is also shared, as this second measure is essential for determining the health 

system responses that are necessary to address palliative care need and must be a priority for 

future methodological work on SHS.
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Conclusions.—The methodology encompasses opportunities for applying SHS to future policy 

making assessment of future research priorities particularly in light of the dearth of data from low- 

and middle-income countries, and sharing of directions for future work to develop SHS 3.0.

Keywords

Serious health-related suffering; palliative care; suffering measurement; palliative care need

Background

Over 60 million people annually experience serious health-related suffering (SHS) that is 

amenable to palliative care. However, most reside in low-resource and rural areas with 

nonexistent or inadequate palliative care services and limited access to medicines and 

technologies that can reduce SHS,1 emblematic of the tragedy and injustice of overall 

disparities in healthcare. Palliative care is a core component of universal health coverage 

(UHC), making the lack of access to palliative care a serious impediment to Sustainable 

Development Goal (SDG) 3, namely, to “ensure healthy lives and promote well-being for all 

at all ages”2,3 and to achieving SDG 10 focused on reducing inequality within and among all 

countries.1,2

Efforts to address this global health failing and to close the divide in access to palliative 

care have been thwarted by various factors.1,4 One is the dearth of methods and data to 

quantify global palliative care need and this was a major area of work of The Lancet 

Commission on Global Access to Palliative Care and Pain Relief (hereafter referred to as 

Lancet Commission or the Commission) in developing SHS. Although evidence is required 

to develop appropriate and targeted recommendations for closing gaps in access to palliative 

care, measurement of the burden of SHS has not kept pace with progress in measuring 

the burden of disease.1,5 A scientific focus on measurement of SHS6,7 is a necessary 

complement to existing measures of the burden of disease such as quality-adjusted life years 

(QALYs) and disability adjusted life years (DALYs). Further, measurement of SHS has 

value and purpose in its own right as a global health issue and as part of efforts to achieve 

the SDGs.

The Lancet Commission report presented a breakthrough by introducing the concept of 

serious health-related suffering (SHS) to quantify the global and country-specific need for 

palliative care and pain relief in terms of both the number of individuals who experience 

SHS (population in need of palliative care services), and the number of days of each type 

of SHS (as an input to develop more effective health system responses to address palliative 

care need) in a given year. Building on more limited efforts to measure population-based 

need for palliative care in previous publications,4 the Commission estimated the 2015 global 

burden of SHS at 61 million: 25.5 million people who died—45% of the 56.2 million 

deaths worldwide and an additional 35.5 million people who experienced an SHS-associated 

condition and did not die in that year, with at least 6 billion symptom days experienced by 

those people. The estimates were calculated by a systematic process documented briefly in 

the Lancet Commission report and in its entirety in a white paper.1,8
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The Lancet Commission Report has been cited by over 1000 research article publications 

as of this writing, and the data has been used by various international organizations 

and initiatives including the International Narcotic Control Board (INCB), the Worldwide 

Hospice Palliative Care Alliance (WHPCA), and the Disease Control Priorities (3rd edition), 

as well as various country champions of palliative care in their evidence generation, policy 

making and advocacy endeavors.9–11

The Lancet Commission Secretariat was transformed into an interdisciplinary Research Hub 

on Global Access to Palliative Care and Pain Relief—jointly led by the University of Miami 

Institute for Advanced Study of the Americas and the International Association for Hospice 

and Palliative Care to promote evidence generation, dissemination, and translation to policy 

and practice to achieve universal access to palliative care. The research hub built on the 

original Commission methodology—SHS 1.0 to generate the next iteration—SHS 2.0.

In this paper, the SHS 2.0 methodology is summarized, exclusively dealing with measuring 

the number of people who die with (decedents) or live with (non-decedents) SHS. The 

assumptions, strengths, and weaknesses of both the original and the 2.0 iteration for 

measuring people with SHS are discussed. The methodology for measuring the number 

of days of SHS is also detailed. Pioneered by the Lancet Commission, measuring days with 

SHS is essential for determining the health system responses to palliative care need and 

although not undertaken as part of SHS 2.0, must be a priority for future methodological 

work on SHS. A guide to calculating the burden of SHS is provided, including specific 

instructions on measuring the number of people who die with (decedents) or live with 

(non-decedents) SHS and the number of symptom days they experience annually, as well as 

secondary indicators that may be constructed with the SHS database. The paper concludes 

with a discussion on the potential applications of SHS data for researchers, policymakers, 

and practitioners as well as directions for future work and priorities for developing SHS 3.0. 

It is linked to another methods paper on measuring distributed opioid morphine equivalent 

(DOME) and comparing DOME against the need for palliative care (SHS).

Defining and Measuring SHS

Serious health-related suffering, as defined by the Lancet Commission, is the “pain, 

suffering, and severe distress associated with life-threatening or life-limiting health 

conditions and with end of life”1 that cannot be relieved without medical intervention and 

that is potentially amenable to relief through palliative care. SHS is not bound by time or 

prognosis and includes complex, chronic or acute, life threatening, or life-limiting health 

conditions.12

The definition of palliative care adopted by the Lancet Commission is the one used by 

the World Health Organization (WHO) at the time: “an approach that improves the quality 

of life of patients and their families facing the problems associated with life-threatening 

illness through the prevention and relief of suffering by means of early identification 

and assessment and treatment of pain and other problems, physical, psychosocial, and 

spiritual.”1,13 SHS 2.0 adopts the consensus-based definition spearheaded by the IAHPC 

that was initiated as one of the recommendations of the Commission report and engaged 
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a group of global stakeholders from low, middle, and high-income countries. Specifically, 

“palliative care is the active holistic care of individuals across all ages with serious health-

related suffering due to severe illness and especially of those near the end of life. It aims to 

improve the quality of life of patients, their families, and their caregivers.”12

The SHS burden is presented both as the number of people experiencing SHS due to 

life-limiting or life-threatening conditions and as the number of symptomdays of SHS 

experienced. Individuals experiencing SHS are distinguished as either decedents or non-

decedents and the conditions, multipliers, and estimates in each differ. Decedents are defined 

as individuals who died within the year of calculation and are thus captured in the mortality 

database. Non-decedents are individuals who did not die within the year of calculation 

and are thus captured in the prevalence database. Non-decedent categories of SHS include 

conditions (1) that may have been cured but from which SHS persists; (2) from which 

patients recover but that nonetheless caused SHS; (3) with survival with chronic severe 

disability and with SHS symptoms; and (4) have a slowly progressive course. Symptom-days 

are defined as the number of days decedents and non-decedents lived with any symptoms 

and are calculated for each symptom and aggregated to measure total palliative care need. 

The latter is key to analyzing the response to SHS, for example in DOME for specific 

symptoms such as pain or dyspnea.

General Considerations in the Selection Processes

The selection of conditions, development of multipliers, and calculation of the number of 

people and days of SHS was informed by a literature search, individual and group expert 

discussions, and Delphi processes with online surveys for SHS 1.0 as described in the 

Appendix to the Commission report. Expert panel (s) of palliative care clinicians with 

experience providing clinical care in different parts of the world, especially in LMICs were 

engaged in the process.

To estimate symptoms and symptom duration (days of SHS), as part of the work of the 

Commission and SHS1.0, experts were asked to consider a typical patient with each of the 

conditions and based on their daily experience, to generate an estimate of the prevalence 

and duration of each symptom. During the expert consultation stage, including focus group 

discussions and semi-structured interviews, results from the literature review were presented. 

Experts were asked to provide responses and feedback based on their work experiences even 

when those experiences were contrary to the evidence presented to them. Either individually 

or in groups, all data and estimates were vetted, considering assumptions and limitations 

or gaps to ensure that all relevant aspects or scenarios are reasonably accounted for when 

possible. It is expected that these data will serve to provide content validity for estimation 

of the global burden of remediable suffering.14 See Appendix Table 1 for a full list of the 

experts’ consensus building practices undertaken by the Lancet Commission.

Finally, the Delphi method for consensus-building also was used to determine the duration 

(average number of days requiring palliative care) for which palliative care was needed 

for each of the conditions included in the database.15 Experts were purposively sampled 

and were considered to be “informed individuals”16 and “specialists”17 within the field 
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of palliative care, in this case palliative care.18 Both rounds of the Delphi requested 18 

palliative care experts living in LMICs to estimate the number of days of palliative care that 

would be required for a patient with each of the given conditions. The responses from the 

first round were pooled to identify a group average range and standard deviation for each 

condition. The second round of the Delphi presented respondents with the average range of 

days of palliative care with confidence intervals for each parameter. Experts were asked to 

respond again to the same questions based on knowledge of the group’s prior responses. The 

response rate for round one was 83% and for round two was 27%. Results from each round 

are presented in Table 2. See Appendix Table 2 for the results from rounds 1 and 2 of the 

Delphi study. Due to limited resources, estimation for symptom-days is only available from 

the Lancet Commission (SHS 1.0) and was not updated for SHS 2.0.

Taking Children in Account in SHS 2.0

The initial SHS database from the Commission work did not differentiate the SHS burden 

experienced by adults and children. Hence for SHS 2.0 and in collaboration with and under 

the leadership of the International Childrens Palliative Care Network (ICPCN) with the 

engagement of IAHPC and WHPCA, an additional expert panel was convened for SHS 2.0 

comprised of 8 pediatric palliative care specialists from both high-income and low- and 

middle-income settings around the world. Literature review and analysis,19 an online survey, 

two virtual meetings each lasting at least 90 minutes, and various internal discussions were 

conducted to differentiate the calculation of palliative care needs for children and adults in 

select conditions.

Time-Series Analysis

A major improvement for SHS 2.0 is the time-series analysis to incorporate the sensitivity 

of SHS to changes in disease trajectories, changes in pathogens, emergence of new diseases, 

and with the evolution of and advancements in medical technologies to address the burden 

of disease, each of which impacts the SHS burden. This gap was identified through the 

incorporation of time series mortality and prevalence data to analyze historical trends 

in the SHS burden. Data for 1990, 2000, 2010, and 2019 are presented in the updated 

calculations. Those years were selected to represent the earliest obtainable evidence, and 

data points every 10 years, and 2019 was selected as the most recent year since it was the 

most updated year of data at the time of the commencement of this analysis. The need to 

account for endogenous variables was particularly evident for people living with human 

immunodeficiency viruses (PLHIV), as well as patients living with tuberculosis, cancer, or 

cerebrovascular disease, and for children.

Switching From WHO’s Global Health Estimates (GHE) to IHME’s Global Burden of 
Diseases (GBD) Database

The Lancet Commission estimated the SHS burden in the most recent year of available data 

at the time (2015) and using WHO’s global mortality database, Global Health Estimates 

(GHE). However, due to the lack of prevalence data in GHE, non-decedents were computed 

using fixed survivor-to-deaths ratios generated from global disease-specific reports. This 

assumed that all countries experience the global average survivor-to-deaths ratio for all 

conditions with non-decedents categories, not accounting for country-level variation in 
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the epidemiological profile of survivors and limiting the applicability of country-specific 

analyses.

SHS 2.0 was improved in several dimensions by using the GBD database released by 

the Institute for Health Metrics and Evaluation (IHME). Firstly, the GBD includes country-

specific data on mortality and prevalence. The prevalence of data strengthens the calculation 

of non-decedents with SHS. In addition, GBD data dates back to 1990, permitting the 

calculation of the burden of SHS over three decades. Further, the Lancet Commission 

report defined children as being 0–15 years of age as more disaggregated data was not 

available. For SHS 2.0, children are defined as 0–19-year-old to be consistent with other 

key publications on children’s palliative care need around the world using the GBD data 

break-down of age groups.19

Several other global databases have also been used for SHS 2.0 in order to compile 

better, country- and disease-specific mortality or prevalence data. Specifically, the UNAIDS 

database for ART coverage20 and the International Agency for Research on Cancer 

(IARC)21 for data on cancer patients by years of diagnosis.

Selection of SHS-Associated Conditions

The first step in estimating the SHS burden was to identify the health conditions that most 

commonly cause SHS from the ICD-10 classification list that require palliative care at the 

end-of-life due to life-threatening conditions or living with a life-limiting condition (SHS 

1.0). The global SHS 2.0 database includes 21 conditions, and these are presented in Table 

1 with their corresponding ICD-10 codes and GBD codes. All 21 groups of conditions 

include decedent categories, considering that at least a proportion of people dying from 

those conditions suffer from serious health-related suffering. In addition, non-decedent 

categories of SHS are included for some of the 21 conditions that: may have been cured 

but from which SHS persists (drug-resistant tuberculosis, some hemorrhagic fevers such 

as Ebola, some malignancies, some inflammatory diseases of the central nervous system); 

from which patients recover but that caused SHS (serious injuries, renal failures, preterm 

birth complications, and birth trauma); with survival with chronic severe disability and 

with SHS symptoms (cerebrovascular disease, leukemia, congenital malformations, injury, 

birth trauma, human immunodeficiency viruses/acquired immunodeficiency syndrome (HIV/

AIDS), some musculoskeletal disorders, liver diseases); and, have a slowly progressive 

course (malignancies, dementia, Parkinson’s disease, multiple sclerosis, type-1 diabetes, 

thalassemia, and sickle cell disorders).

In the original Lancet Commission report, the non-decedents category for 11 conditions 

were considered. In SHS 2.0, non-decedents categories for four more conditions were added 

and differentiating factors were used that are important to estimating suffering patterns. 

Table 2 provides a detailed description of how decedents and non-decedents in need of 

palliative care are estimated for each condition as well as key literature and extra databases 

used to calculate the decedents and non-decedents with SHS. Conditions are ranked using 

the alphabetical order of their ICD-10 codes.
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As the result of the exercise to estimate palliative care needs for children, there was 

consensus that the following conditions be added due to their substantive contribution to 

SHS among children for both decedents and non-decedents: (1) diabetes mellitus, (2) sickle 

cell disorders, (3) thalassemia, and the following conditions for non-decedents categories 

of: (1) leukemia, (2) liver diseases, (3) chronic kidney diseases, (4) neonatal preterm birth 

and birth trauma. Hence, while SHS 1.0 included 20 conditions, SHS 2.0 includes 21 

groups of conditions with the addition of endocrine, metabolic, blood, and immune disorders 

which include diabetes mellitus, sickle cell disorders, and thalassemia for decedents and 

non-decedents.

The review of the case of diabetes in children prompted an overall review of the included 

conditions. For diabetes mellitus in adults, deaths from sequelae are attributed to the 

proximal cause and hence considered captured in other conditions included in the SHS 

database and specifically, cerebrovascular disease, cardiomyopathy and/or heart failure, 

chronic ischemic heart disease, renal failure, and atherosclerosis. Because deaths from 

diabetic ketoacidosis or hyperglycemic hyperosmotic non-ketotic syndrome typically result 

in death so rapidly that there is no time to institute quality palliative care services, these 

conditions are not included. In the pediatric population, diabetes mellitus is added due to 

the concerns over pain and suffering caused by type-1 diabetes even in the absence of organ 

complications.

Efforts to alleviate SHS experienced by a newborn, the assurance of the newborn’s comfort 

and that of distraught parents should accompany aggressive life-sustaining treatments if they 

are to reasonably provide more benefit than burden. Palliative care must also be available 

as an alternative to potentially harmful life-sustaining interventions when a newborn is 

moribund. Hence, in both SHS 1.0 and SHS 2.0, extremely premature and very low birth 

weight newborns whose survival is unlikely, and babies born with severe hypoxic ischemic 

encephalopathy or congenital anomalies not compatible with life are included in the list of 

SHS conditions.

In both SHS 1.0 and SHS 2.0, leukemia is considered a separate condition than the rest of 

the malignancies due to its distinctive patients’ demographics and suffering patterns.

Selection of Types or Symptoms of Suffering

Patients’ suffering varies by type, severity, and duration and a clinically, economically, and 

strategically useful measure of SHS requires estimation of not only the number of patients 

who suffer, but also the type of suffering and duration of suffering. Therefore, overarching 

categories of suffering were identified in SHS 1.0 and then within those categories, the types 

or symptoms were associated with each condition.

Palliative care literature typically divides suffering into four categories—physical, 

psychological, social, and spiritual to encompass the full spectrum of human suffering. 

While the Lancet Commission accepted and adopted all four categories as SHS, the focus 

was on estimating the prevalence and duration of only physical and psychological categories 

of suffering and corresponding symptoms. The empirical evidence from published literature 
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or expertise to produce reasonable estimates of the prevalence and duration of each type of 

social and spiritual suffering were not sufficient.

To estimate SHS as precisely as possible, the Commissions expert group identified the 

most common symptoms of physical and psychological suffering, and then estimated 

the prevalence and duration of each type of suffering associated with each condition or 

its treatment. Through literature review and evidence-informed expert consensus building 

exercises, physical and psychological types of suffering (symptoms), their frequencies and 

durations for each condition were identified as part of Commission work. See Fig. 1 for 

details. Specifically, the types of physical suffering include moderate or severe pain, mild 

pain, weakness, fatigue, shortness of breath, nausea and vomiting, constipation, diarrhea, 

dry mouth, itching, wounds, and bleeding. The types of psychological suffering identified 

include anxiety and worry, depressed mood, delirium or confusion, and dementia with 

disorientation, agitation, or memory loss. Table 3 summarizes the duration of each type 

of physical and psychological suffering and Appendix Table 3 lists the results from the 

literature review on prevalence of the most commonly reported type of physical suffering 

among patients with serious, complex, or life-limiting health problem.

Most published data on symptom prevalence comes from high or upper-middle income 

countries where both disease-modifying and palliative treatments are most accessible. 

Furthermore, most of the literature either focused on physical and psychological symptoms 

among a single group of patients (such as cancer), or a single symptom (such as pain) 

in patients with various conditions. Data, mostly from high income countries, indicates 

that well over 50% of people who die of or live with malignant neoplasms and AIDS 

experience pain, and that pain is also common among those who live with heart disease, 

chronic obstructive pulmonary disease (COPD), renal failure, neurologic disease and 

dementia.106,107 Dyspnea (shortness of breath) is especially common among people who 

live with COPD and heart failure and only slightly less common among those who live 

with malignant neoplasms and AIDS.30 Depressed mood and anxiety are widespread among 

patients with a variety of advanced life-threatening illnesses including metastatic cancer and 

trauma.108,109 There are fewer studies among patients with most other serious, complex, or 

life-limiting health problems.

Of note, dementia appears both in the list of conditions (Alzheimer’s disease and other 

primary dementias) and as a symptom of other conditions (HIV/AIDS, cerebrovascular 

disease, and other neurologic conditions). The term dementia is therefore used in two ways, 

and the distinction in use of each instance is required.

Identifying Multipliers for Each Condition

The next step in measuring SHS was to determine the proportion of people with each 

condition who experience SHS. These are called multipliers. Multipliers are mathematical 

factors that estimate number of people dying or living with SHS based on different 

data sources. They reflect different strategies applied in the estimation and are provided 

separately for decedents and non-decedents. For decedents, the multipliers are always a 

percentage between 0 and 100%, to be applied to total deaths. For non-decedents, the 
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multipliers take one of the three different forms: (1) a percentage between 0 and 100% to 

be applied to total number of patients living with the disease; (2) a ratio that can go over 

100% to be applied to total deaths; or (3) a ratio that can go over 100% to be applied to total 

decedents in need of palliative care. See Table 4 with more details.

To identify the proportion of people with each condition who experience SHS for the 

different conditions and sub-conditions and therefore identify appropriate multipliers to 

use for each, an extensive literature review was conducted for both decedents and non-

decedents. Empirical evidence of symptom burden for some conditions was identified, but 

most studies were conducted in high-income settings. Evidence identified from the literature 

could not directly be used as multipliers since much of it was focused on patients in a certain 

stage of care whilst the SHS calculation requires multipliers for both people who die within 

that year—decedents and another for people who live with a condition—non-decedents. 

As a result, empirical evidence on percentage of patients with each condition experiencing 

SHS from the literature review were summarized and presented as the basis of discussion 

in various expert consensus building exercises. When estimating the SHS burden of non-

decedents, experts were asked to consider the SHS burden of an “average” patient for each 

condition among all patients living with that condition who are not in their last year of life.

Because SHS 2.0 incorporates analysis across a number of years, it was possible to 

implement improvements to the multipliers for HIV and tuberculosis (TB). SHS stemming 

from HIV among non-decedents was differentiated between individuals undergoing anti-

retroviral treatment (ART) from those who are not, reflecting how the advent of ART 

and increased access to such treatment revolutionized care for PLWHIV and in turn, SHS 

associated with HIV. Furthermore, extensively drug-resistant TB (XDR-TB) is differentiated 

from multidrug-resistant TB (MDR-TB), because antimicrobial resistance and the rise of 

XDR TB pose major challenges to treatment of tuberculosis which is different from MDR-

TB.

For cancer, SHS 2.0 also incorporates data across additional years for the estimation of 

multipliers. In SHS 2.0, unlike for the Commission report, five-year survival data were used 

to estimate non-decedent SHS for malignant neoplasms and leukemia. The GBD data reports 

only overall survival and does not further disaggregate by years since diagnosis. Hence, 

the GBD data were adjusted based on the prevalence and mortality data extracted from 

the Global Cancer Observatory (GLOBOCAN) 2018 (see Panel 1 and Table 4) that report 

cancer survivorship for 1, 3, and 5 years from diagnosis.

A country-specific linearly interpolated trend was applied to estimate prevalence for year 

2 and 4 post diagnosis. The approximation of survival was estimated as the ratio between 

the total deaths and the prevalence in the same period. Last, to estimate non-decedent 

burden for 1990, 2000, and 2010 given that information on 5-year prevalence and survival 

is not available by year since diagnosis, the GLOBOCAN 2018 data are adjusted using 

country-income specific quintile distribution data on percentages of all cancer survivors 

being with each year of diagnosis (see Table 5 for detail).
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Cerebrovascular diseases constitute a major component of overall SHS, yet its non-decedent 

category was a limitation in SHS 1.0. For SHS 2.0, non-decedent SHS was calculated for 

patients living in the year prior to their last year of life, assuming that most patients who live 

for extended periods with this condition do not experience SHS (as the condition is largely 

asymptomatic until it becomes serious enough to result in death). Still, data are scarce on 

the proportion of cerebrovascular disease patients in the final years of life and hence with 

SHS. An estimate of the proportion of patients who are diagnosed and die in the same year 

was developed based on a literature search focusing on differences by country income level 

and this was applied to two years of cerebrovascular disease mortality (see Tables 6, 7, and 

Appendix Table 4). Because data were not available on the number of deaths per year of 

patients diagnosed in the last year, a literature search was carried out on the survival of 

these patients in countries by income level. In other words, the calculation factored in the 

percentage of newly diagnosed patients that would die within one year as the percentage 

among all deaths that would occur due to newly diagnosed patients. As literature covering 

all income groups was not available in all years of interest, i.e., 1990, 2000, 2010 and 2019, 

missing years and income groups were imputed to the nearest income group and/or to all 

the year (Tables 8 and 9). The new method limited the estimation of SHS only to patients 

within the last 1–2 years of their life, since most patients living with cerebrovascular disease 

can spend years living without SHS. While this method gives us a more realistic estimate of 

the suffering endured by cerebrovascular disease patients, there is little literature to report an 

estimate of the percentage of total cerebrovascular disease patients who are in the last 1–2 

years of their life (Appendix Table 4). Therefore, we applied a series of assumptions plus a 

limited compilation of data from our literature review to construct the matrix of percentages 

of cerebrovascular disease patients living within the last 1–2 years of their life by income 

group, to 1990, 2000, 2010, and 2019. These assumptions are limitations of this study, given 

the varying strength of the underlying data.

Table 7 presents the multipliers used to calculate SHS for all 21 conditions, separating 

decedents and non-decedents.

Data Limitations and Future Iterations

The measurement of the global burden of SHS presented in the Lancet Commission report 

set a precedent and the update to SHS 2.0 is an important move forward in measuring the 

number of people in need of palliative care. However, there are important limitations and 

there remains work to refine the estimation strategy and hence the estimates.

Data Limitations

First, although a literature review was conducted by condition and symptoms, due to a 

dearth of reliable empirical data on the types, prevalence, and duration of suffering caused 

by each SHS associated health condition, both SHS 1.0 and 2.0 rely heavily on expert 

opinion. Moreover, research on palliative care has so far concentrated on Europe and the 

United States accounting for over 90% of all publications on palliative care but only 15% 

of the global population. The fact that 85% of the global population produced only 6.5% 
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research publications points to the glaring lack of information on the elements of suffering 

for the majority of people in the world.110

Further, the expert groups are relatively small, reflecting limitations in available funding 

to develop the field of SHS. This makes it especially difficult to develop either disease, 

region, or country income-specific estimates. The reliance on identifying an “average” 

patient limits the possibility of exploring regional, cultural or other differences, as well as 

the effect of providing differential levels of palliative care. The next step in the SHS work 

is to undertake disease-specific expert panels to refine estimates of people with SHS and 

especially symptoms and symptom days. This is the focus of research planned for SHS 3.0 

and has been piloted for breast cancer and will soon commence on HIV.111

Second, there are conditions which generate SHS but are not included in the analysis to-date 

due to limited scope. For example, chronic paranoid schizophrenia and other severe chronic 

psychiatric disorders generate severe suffering but are not included in the methods presented 

here. Another important example is people living in the context of humanitarian crisis,112 

including armed confiict113 but also climate emergencies, communicable disease outbreaks 

or those under threat of political, sexual, or ethnic violence who suffer from various types of 

physical and psychological suffering.

Similarly, our work to date extends to 2019. Estimating the shorter-term SHS that was 

associated with the coronavirus disease 2019 (COVID-19) pandemic, and the longer-term 

sequelae for those who suffered the disease should be a key next step in the analysis. 

This should include the suffering associated with bereavement and the lack of access to 

palliative care support for caregivers, family members and the community during COVID-19 

lockdowns. The wealth of data and publications on the pandemic will make this analysis 

more feasible.

Family caregivers who experience various kinds of physical, psychological, social, and 

spiritual suffering as a result of their care work are not included in the estimates. While 

methods to estimate the types, prevalence, or duration of physical, psychological, social, 

or spiritual suffering of the main family or informal caregiver have not been within the 

scope of SHS calculations to-date, this is an important area of future SHS methodological 

development. Family caregivers typically provide many hours of daily care to patients with 

serious, chronic, complex, or life-limiting health problems and in many health care settings, 

especially in LMICs, where they must remain with the patient when admitted to the hospital. 

Across the world, caregiving work at home and in the communities is predominantly 

provided by women, and often uncompensated or undercompensated.114 It has been shown 

that caregiving can itself represent a source of suffering.115,116 Family caregivers may have 

their own need for palliative care and support in managing bereavement.

Expert opinion provides important information, but a patient-centered approach needs to 

be included in future work on SHS. Confirmatory research on symptom prevalence and 

severity with patient and caregiver reported real-life data must complement future work. 

This limitation applies to the symptoms as well as many dimensions of suffering that are 

important for patients, caregivers, and practitioners. The expert panel identified 11 physical 
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and 4 psychological symptoms, but this is far from an exhaustive list of all possible physical 

and psychological symptoms patients can experience. Social or spiritual suffering is also not 

estimated despite being a source of grave concern due to the impact on overall quality of 

life.117,118 In the context of paucity of resources, of poorly organized healthcare systems and 

of marginalization of large chunks of the population, the impact on the burden of suffering is 

likely to be considerable.

Further, the quantity of suffering is estimated only in terms of number of people who died 

from or lived with SHS (SHS 1.0 and SHS 2.0), or the number of symptom days they 

each experience (SHS 1.0). This approach neglects the intensity or tolerability of suffering 

experienced. In SHS 3.0, opportunities for understanding the scope and intensity of social 

and spiritual suffering for patients in need of palliative care will be explored. Gathering 

patient and caregiver reported data is the optimal solution to fill in these gaps and should 

be a priority for donors and foundations interested in improving access to palliative care 

and achieving the SDGs. To date, only a few pilot and exploratory surveys have been 

undertaken.119,120

Another important area for future work is to determine to what extent suffering can be 

alleviated with existing practices and techniques at various resource levels. This also means 

that the multipliers percentage of deaths or survivors in need of palliative care by condition 

are time-period specific and should change over time based on previously noted endogenous 

variables, including the change in disease trajectories and their suffering patterns, as health 

care technologies and systems evolve.

Last but not least, our work looks at one side of the issue: the demand side. It is equally 

important, if not more, to measure how much of the need for palliative care is fulfilled, 

by whom, in what quality, and where. Combined with analysis of the actual provision 

of palliative care, we will be able to identify gaps and provide more tailored policy 

recommendations.

Future Iterations

The methods described in this paper are pioneering in the field. However, our exploration 

has only expanded our vision of the bigger, unknown world, leaving more gaps to be 

filled with future research. Even the more detailed estimate of “symptom-days” as opposed 

to number of people has limitations as a measure of the burden of SHS experienced by 

patients in the absence of a method to weigh the tolerability or intensity of each symptom. 

Specifically, the number of days is calculated for each symptom using the available 

information on symptom prevalences and duration for each condition. Simple aggregation of 

days with each symptom may lead to overestimation from double counting, as many patients 

with advanced disease will suffer from more than one symptom at the same time. As such, 

the Commission report presented two aggregate indicators to evaluate the total symptom 

burden: (1) the “at least” SHS-days, which equals the symptom-days from the single most 

prevalent symptom, in most case, pain, of each condition, and (2) the total symptom days 

should is the sum total of all symptoms. The actual days of suffering experienced by 

people with SHS should be a number between these two bounds. Ongoing refinement of the 
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calculation of the number of days of SHS experienced by the population in a given year is a 

core area for SHS 3.0. Moreover, and as described, it is important to note that the calculation 

of the number of days of SHS is derived from the calculation of the number of people 

with SHS, not the other way around. As a contribution to measurement of burden, several 

“summary indicators” or ways to characterize the suffering experienced by patients were 

developed. Table 9 presents these secondary indicators that were constructed for the Lancet 

Commission report. Another dimension that has not been measured to date is to match SHS 

to an estimate of palliative care need assessment such as the estimated number of required 

“palliative care visit-days”—the number of days in which a palliative care provider should 

see the patient, family or caregiver. Symptom days measures only the days during which 

the symptom(s) persist(s), regardless of whether a visit by or with a palliative care provider 

is needed. Severe, refractory, or poorly tolerated symptoms may require daily visits while 

well-controlled symptoms may require a visit only every 2 to 4 weeks. Indeed, provision 

of effective palliative care can, and should, reduce the number of symptom days as well as 

the severity of the symptoms. In doing this, palliative care reduces the SHS burden. This 

remains an area for future discussion and analysis.

Discussion

This paper is designed to serve as a reference document for calculating SHS. Detailing the 

methodology is also intended to promote transparency in ongoing efforts to measure the 

burden of SHS and to promote wider discourse on the assessment of SHS burden that will 

inform future iterations of SHS measurement and data strengthening. Improving the science 

of the measurement of SHS will support policies that increase palliative care access and 

infrastructure as a component of UHC and improve population health.

The estimates generated from this methodology can be used independently or can serve 

as an input to the development of composite metrics that compare interventions in terms 

of suffering averted. Researchers can apply the methods presented using country-specific 

data (i.e., not GBD estimates, which are used here) to generate national and sub-national 

calculations of SHS.121,122 Researchers can also use our methods to project trends and 

examine the future scale of the burden of SHS overall or by condition.123 The SHS burden 

data is also a necessary input to calculating the cost of an essential package of palliative care 

services, as introduced by the Lancet Commission.121

Data on SHS burden is critical to evaluating health status and as such, for the monitoring and 

evaluation of health systems performance to achieving universal access to palliative care.124 

The number of people with SHS (calculated without a threshold or cutoff in terms of days of 

SHS experienced) provides a specific insight on palliative care need—an estimated number 

of patients that need access to palliative care services. Policymakers and practitioners can 

be guided by the magnitude of SHS within their countries, the distribution of SHS across 

conditions, age ranges, and geographical locations, and the corresponding need for palliative 

care, so that they may examine it against the availability of palliative care service. SHS 

data are hence useful in assessing the need and efficacy of approaches to health system 

strengthening and UHC, health reforms or across health insurance schemes. Further, the 

evidence on need can further the argument for adoption of the packages of palliative care 
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services, as was begun with work on the essential package by the Lancet Commission with 

the Disease Control Priorities (DCP)-3.11 The number of days of SHS is therefore also 

essential and particularly to measure how need must translate into a health system response 

such as through an essential package of palliative care services.

Acknowledging this and the previously presented limitations, this paper provides a starting 

point for further scientific inquiry and consensus-building. The methods described in this 

paper pave the way forward for future research that examines both the demand side—

suffering patterns—and the supply side—ways to address them—for people worldwide. 

With the methodology to measure SHS, as established by this paper, what’s needed next are 

better tools to measure the responses to relief, building on existing efforts such as DOME. 

The next step and complement to this paper is another on DOME that begins to identify 

access to one fact of palliative care, pain relief medicine, plus a paper looking specifically 

at SHS in children. Matching DOME and SHS provides an indicator of health system 

performance and progress over time in delivering palliative care and reducing the unmet 

burden of SHS.

Estimating the burden of SHS should be a continual endeavor to incorporate scientific, 

societal, economic, and health care system change into the quest to reduce suffering and 

improve population health. This must include monitoring advances, but also the challenges 

that pose a risk to human health and quality of life, including climate change, war, and 

humanitarian crises. The measurement of serious health-related suffering can serve as a basis 

for promoting people-centered health systems and analyzing progress toward SDG3 and for 

future iterations of global health goals and the quest for UHC. It also has the potential to 

change the focus of today’s healthcare system from diseases alone to suffering. The tools 

shared in this paper and its contributions toward better conceptualization and measurement 

of the burden and alleviation of SHS should catalyze this work.
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Data Appendix

Section 1. Additional materials supporting the construction of the Global 

SHS database:

Appendix Table 1.

Experts’ consensus building practices undertaken by the LC

Dates Activity Participants Location Content Consulted

Between 
and 2016

Experts consultation 
using in-person one-on- 
one in-depth interviews

10 palliative care 
practitioners from 7 
LMICs

Rwanda, 
Vietnam, 
Mexico, India, 
Malaysia, 
Jamaica, Brazil

Multipliers of SHS, types 
of symptoms, design of the 
essential package

Aug-16

Group discussion at 
a Lancet GAPCPR 
commission meeting

Commissioners, 
Scientific Advisory 
Committee Members, 
Collaborators

Cuernavaca, 
Mexico

Multipliers of SHS, 
frequency and duration of 
symptoms, design of the 
essential and augmented 
package, costing framework, 
etc.

? A two-stage Delphi
18 palliative care 
practitioners from LMICs virtually

Design of the essential and 
the augmented package and 
days in need of palliative 
care

Aug-16

Expert panel 
discussions in a virtual 
meeting and following 
up in emails

8 pediatric palliative care 
specialists from both 
HICs and LMICs virtually

Multipliers of SHS 
for children, additional 
conditions for children

Appendix Table2–1.

Delphi Process Results from Round1

Participant 
Number 1 2 3 4 5 6 7 8

1. Should any medicines, equipment, or social supports be added to, or removed from, the essential/highest priority package? If yes, please provide details below.

Please 
provide 

information 
on what 

medicines 
should be 

added to or 
rammed 
from the 
essential/

highest 
priority 

package:

should add 
codein, 

tramadol, 
carbamazepine

added: 
Diclofenac 

tabs,Tramadol 
tabs

It would be 
important to 

add Acid 
Tranexamic 

in my 
opinion, I do 

not see so 
important 

Fluoxetin or 
other SSRI if 

we have 
Amitriptillin 

in the list.

added: Midazolan 
I.V. and Lorazepam 

oral, Ketorolaco 
I.V., Metamizol I.V. 
Olanzapina IV and 

oral. Paracetmol 
parenteral. Removed: 

Diazepam
Nebulization medicines for 

breathlessness

Should be 
added: 

Fentanyl 
patch and 
Octeotride 
parenteral / 
Should be 
removed: 

Loperamide

Entacyd 
(with 

Simethicone) 
oral Body 
Lotion 3. 

Antifungal 
oral 4. Anti 

fungal 
ointment

Please 
provide 

information 
on what 

equipment 
should be 

added to or 
removed 
from the 
essential/

highest 
convert a 

suspention cot

NonSterile 
Gloves, 

thermometer, 
BP machine, 
stethoscope

Antidecubitus 
materials or 
medications 

like 
Duoderma 

and 
Colostoma I 

do see as 
high priority 
to be added

equipment of 
paracentesis,equipment 

healing of ulcers 
and wounds 

butterfly needles for 
subcutaneously nebulizer

Should be 
added: 

wheelchairs 
and 3 

positions 
beds. 

Bathroom 
and bath 
chairs. / 

Should be 
removed: 

Nasogastric 

Small kit 
containing 
few gauze 

pads, 1 nail 
cutter, 1 
scissor, 3 

syringes - 3 
cc, 5 cc, 10 

cc, one 
adhesive 

micropore
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Participant 
Number 1 2 3 4 5 6 7 8

priority 
package:

drainage or 
feedin tube

Please 
provide 

information 
on what 

social 
support 

should be 
added to or 

removed 
from the 
essential/

highest 
priority 

package: enough None

I don’t have 
any 

suggestion in 
this respect

chapel, hostel for 
families, relaxation 
room for families, Ok

Costa Rica 
provides a 

special 
license 

(Law 7756) 
for the 
patient 

relative who 
takes care 

of the 
terminal 
patient, 

during the 
time he 

stays alive 
at home / 
Should be 
removed: 

Cash 
payment 

and housing

Education 
support for 

1/2 
dependants 

of the patient

2. Should any medicines, equipment, or social supports be added to, or removed from, the augmented (second tier) package? If yes, please provide details below.

Please 
provide 

information 
on what 

medicines 
should be 

added to or 
remwed 
from the 

augmented 
package:

should add 
endocrine 
therapy

added: 
fentanyl 
patches, 
Imodium 

tabs, 
Multivitamin, 

Ion tabs
Not anything 

to say

added: Midazolan I.V. 
and Lorazepam oral, 

Paracetmol parenteral. 
Removed: Diazepam

Some alternative medicines like 
prednisolone,pheniramine,spironolactone,

Should be 
added: 

Fentanyl 
patch and 
Octeotride 
parenteral / 
Should be 
removed: 

Loperamide Same as 1

Please 
provide 

information 
on what 

equipment 
should be 

added to or 
removed 
from the 

augmented 
package:

convert a 
suspention cot

added: 
Wounds 
dressing 

packages, 
NonSterile 

Gloves
Not anything 

to say

equipment of 
paracentesis,equipment 

healing of ulcers 
and wounds 

butterfly needles for 
subcutaneously Pulse oximetry

Should be 
added: 

wheelchairs 
and 3 

positions 
beds. 

Bathroom 
and bath 
chairs. / 

Should be 
removed: 

Nasogastric 
drainage or 
feedin tube Same as 1

Please 
provide 

information 
on what 

social 
support 

should be 
added to or 

removed 
from the 

augmented 
packaqe:

should add 
psychologic 

support
Not anything 

to say

chapel, hostel for 
families, relaxation 
room for families Ok

Costa Rica 
provides a 

special 
license 

(Law 7756) 
for the 
patient 

relative who 
takes care 

of the 
terminal 
patient, 

during the 
time he 

stays alive 
at home / 
Should be 
removed: Same as 1
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Participant 
Number 1 2 3 4 5 6 7 8

Cash 
payment 

and housing

3. Please 
state any 

suggestions, 
comments, 

or concerns 
you have 

about the 
essential/

highest 
priority 

package.

delivering and 
using 

morphine at 
home

Very good list 
especially for 
LMICs needs 

in PC

ondansetron 
oral, 

scopolamine 
parenteral

Really it would 
be great if our 

governments will 
adopt this package, it 

would be great for 
patients and families 

also for our teams and 
for the health system

in my country is very important human 
resource, often exists but there is no way 
to pay it. Institutions could be responsible 

for paying the salaries of doctor, nurse 
and psychologist in palliative care. We 
also have a small space in the units to 

meet.

This is 
highly 

appreciating 
work. But I 
am 100% 
sure that 

this will not 
be 

universally 
accessible 

by everyone 
everywhere 

by 2020.

Suggestion: 
The creation 

of a 
“goverment 
opiod law 

deliver” for 
the whole 
population 
of terminal 
patients in 

low/medium 
income 

countries.

Essential/
highest 
priority 
package 

should be 
distributed 
through a 
committee 
formatted 

by 
government 

and non-
govern 
ment 

members

4. Please 
state any 

suggestions, 
comments, 

or concerns 
you have 

about the 
augmented 

package.

control 
breakthrough 

pain with 
rapid onset 

opioids

I would 
suggest to 

add package 
of education 
program & 
activities 

( counseling, 
nutrition 

education, 
advocacy...)

Radiology 
tests, CT 

Scan or MRI 
would be 

very 
important 

when these 
are indicated 

or needed

in my country is 
very important human 
resource, often exists 
but there is no way 

to pay it. Institutions 
could be responsible 

for paying the salaries 
of doctor, nurse 

and psychologist in 
palliative care. We also 
have a small space in 

the units to meet. There should be action oriented plan!

The 
principal 

concern is 
about the 

use of 
Nasogastric 

drenaige 
(an invasive 
method in 
these stage 
of a patien 

illnes) as an 
option for 
nutrition.

Same as 
above

5. For 
questions 

5.15.22, 
please 

provide your 
estimated 

range of the 
number of 

days that 
patients with 

each 
condition 

noted below 
would 

require 
palliative 

care for any 
reason. NO 

RESEARCH 
REQUIRED, 

ONLY 
YOUR 

EXPERT 
OPINION.

OK but the 
questions need 

to be 
discussed in a 

session to 
define at 

which moment 
"Palliative 

care" should 
start. LMICs 
& HICs have 

different 
approaches. 15 dias

During the 
whole 

process of the 
patients 
decease

5.1 Hemorrhagic fevers (includes patients who do not die)

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 3 7 1 7 2 7 15 10

Upper 
bound for 7 30 10 60 12 90 60 30
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Participant 
Number 1 2 3 4 5 6 7 8

average 
number of 

days 
requiring 
palliative 

care

5.2 Tuberculosis (TB) (Death from TB)

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 15 30 60 15 90 60 180

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 90 120 180–270 60 365 180 730

5.3 Tuberculosis (Death from MDR TB / XDR TB)

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 10 30 few weeks 2 30 240 180

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 60 90 few months 12 180 1825–3650 730

5.4 Tuberculosis (On-treatment for MDR TB / XDR TB (outcome uncertain, both cure and death possible)

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 8 30 30 2 180 730 180

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 90 180 180 12 365 3650 1000

5.5 HIV/AIDS

Lower 
bound for N/A 15 30 180 2 180 730 1000
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Participant 
Number 1 2 3 4 5 6 7 8

average 
number of 

days 
requiring 
palliative 

care

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 90 180 365 10 365 3650 1000

5.6 Malignant neoplasms (Death from malignant neoplasms)

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 5 8 30 180 5 30 120 10

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 30 30 90 365 20 365 730 100

5.7 Malignant neoplasms (Survivors of malignant neoplasms)

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 7 7 30 90 10 365 730 10

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 90 60 180 730 60 1825 3650 1500

5.8 Leukemia

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 5 8 30 180 15 30 365 10

Upper 
bound for 

average 
number of 

days 30 60 180 365 120 90 1825 1000
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Participant 
Number 1 2 3 4 5 6 7 8

requiring 
palliative 

care

5.9 Dementia

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 30 10 30 180 30 30 1825 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 180 60 365 730–1095 90 180 3650 2000

5.10 Inflammatory disease of CNS

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 14 7 30 7–14 90 30 1825 10

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 30 30 365 150–180 180 90 3650 30

5.11 Following disease types: (a) Extrapyramidal & movement disorders, (b) Other degenerative diseases of the CNS, (c) Demyelinating disease of the CNS, (d) Epilepsy, (e) 
Cerebral palsy & other paralytic syndromes

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 20 30 30 30 90 180 1825 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 90 120 365 730–1095 180 365 3650 1000

5.12 Cerebrovascular disease

Lower 
bound for 

average 
number of 20 12 30 7 15 90 1825 30
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Participant 
Number 1 2 3 4 5 6 7 8

days 
requiring 
palliative 

care

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 90 30 180 120–150 30 180 3650 1000

5.13 Following disease types: (a) Chronic rheumatic heart diseases, (b) Cardiomyopathy & Heart failure

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 15 7 1 14–21 30 30 365 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 60 21 90 365 90 90 3650 1000

5.14 Chronic ischemic heart disease

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 15 7 30 14–21 90 180 365 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 30 20 180 365 180 365 3650 3000

5.15 Following disease types: (a) Chronic lower respiratory disease, (b) Lung disease due to external agents, (c) Interstitial lung disease, (d) Other diseases of the respiratory 
system

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 7 30 30 30 15 30 1095 30

Upper 
bound for 

average 
number of 

days 
requiring 60 120 700 365 90 365 3650 3000
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Participant 
Number 1 2 3 4 5 6 7 8

palliative 
care

5.16 Diseases of the liver

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 7 30 30 30 15 180 730 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 60 120 120 270 60 365 3650 3000

5.17 Renal failure

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 7 30 30 30 7 30 730 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 90 120 90 180 15 180 1825 3000

5.18 Following disease types: (a) Low birth weight & prematurity, (b) Birth trauma

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 14 1 30 no data 7 180 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 30 30 some months no data 90 365 4000

5.19 Congenital malformations

Lower 
bound for 

average 
number of 

days 
requiring N/A 5 1 30 no data 180 365 30
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Participant 
Number 1 2 3 4 5 6 7 8

palliative 
care

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 14 30 several years no data 365 7300 life long

5.20 Injury, poisoning, external causes

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 7 7 1 7 15 7 365 10

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 30 20 30 60–90 30 30 1825 30

5.21 Atherosclerosis

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 30 30 30 180 90 365 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care N/A 60 700 365 365 180 3650 3000

5.22 Musculoskeletal disorders

Lower 
bound for 

average 
number of 

days 
requiring 
palliative 

care 15 30 30 30 90 90 1095 30

Upper 
bound for 

average 
number of 

days 
requiring 
palliative 

care 30 120 700 several years 180 365 3650 1000
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Appendix Table2–2.

Delphi Process Results from Round2

DELPHI ROUND 2 RESULTS: DURATION 
PALLIATIVE CARE IS REQUIRED CONDITION

Mean lower 
bound 
(days)

SD +/− Mean upper 
bound(days)

SD +/−

Hemorrhagic fevers (includes patients who do not die) 13 12 40 35

Tuberculosis (TB) (Death from TB) 80 68 184 133

Tuberculosis (Death from MDR TB / XDR TB) 75 31 168 97

Tuberculosis (On-treatment for MDR TB / XDR TB 
(outcome uncertain, both cure and death possible) 83 39 288 283

HIV/AIDS 150 117 316 216

Malignant neoplasms (Death from malignant neoplasms) 44 26 178 76

Malignant neoplasms (Survivors of malignant neoplasms) 195 140 768 634

Leukemia 85 56 249 132

Dementia 148 79 599 328

Inflammatory disease of CNS 78 32 241 111

Following disease types: (a) Extrapyramidal & movement 
disorders, (b) Other degenerative diseases of the CNS, (c)
Demyelinating disease of the CNS, (d) Epilepsy, (e) 
Cerebral palsy & other paralytic syndromes

173 111 578 361

Cerebrovascular disease 150 117 419 229

Following disease types: (a) Chronic rheumatic heart 
diseases, (b) Cardiomyopathy & Heart failure 95 62 433 327

Chronic ischemic heart disease 83 67 349 275

Following disease types: (a) Chronic lower respiratory 
disease, (b) Lung disease due to external agents, (c) 
Interstitial lung disease, (d) Other diseases of the 
respiratory system

83 67 696 800

Diseases of the liver 85 66 433 327

Renal failure 88 65 436 219

Following disease types: (a) Low birth weight & 
prematurity, (b) Birth trauma 32 22 443 705

Congenital malformations 123 111 430 332

Injury, poisoning, external causes 27 7 202 98

Atherosclerosis 88 65 324 83

Musculoskeletal disorders 83 67 479 291

Appendix Table 3.

Literature review on prevalence of the most commonly reported types of physical suffering 

among patients with serious, complex or life-limiting health problems.

Pain Mild Pain Mod/Severe Dyspnea Fatigue Weakness Nausea and/or vomiting Diarrhea Constipation Dry Mouth Pruritus Bleeding

p ref p ref p ref p ref p ref p ref p ref p ref p ref p ref p ref

Hemorrh 
agic 
fevers

81% Qin, E, 
2015 14.30% Qin, E, 

2015 71.40% Qin, E, 
2015 100% Qin, E, 

2015
24.2% – 
57%

Qin, E, 
2015; 66.70% Qin, E, 

2015
27.60 
%

Thomas, 
E, 2007

8–
57%

Qin, E, 
2015; 
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Pain Mild Pain Mod/Severe Dyspnea Fatigue Weakness Nausea and/or vomiting Diarrhea Constipation Dry Mouth Pruritus Bleeding

p ref p ref p ref p ref p ref p ref p ref p ref p ref p ref p ref

Thomas, 
E, 2007

Thomas, 
E, 2007

TB/M/XD 
R TB

5.6–
30%

Marais, B. 
J, 2005; 
Bark, C. 
M. 2011

16.70% Marais, B. 
J, 2005

HIV 
disease

30–
98%

VietNam 
National 
Palliative 
Care 
Report; 
Harding, 
R., 2012; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014; 
Vogl, D., 
1999

64–
64.70%

VietNam 
National 
Palliative 
Care 
Report; 
Harding, 
R., 2012

11–
62%

Harding, 
R., 2012; 
Solano, J. 
P., 2006; 
Vogl, D., 
1999

43–
95%

Harding, 
R., 2012; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014

71.9–
85.5%

Harding, 
R., 2012; 
Vogl, D., 
1999

21–60.7%

VietNam 
National 
Palliative 
Care 
Report; 
Harding, 
R., 2012; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014; 
Vogl, D., 
1999

24.6–
90%

Harding, 
R., 2012; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014; 
Vogl, D., 
1999

34–
38.1%

Harding, 
R., 2012; 
Solano, J. 
P., 2006; 
Vogl, D., 
1999

61.6–
67.6%

Harding, 
R., 2012; 
Vogl, D., 
1999

49–
58.9%

VietNam 
National 
Palliative 
Care 
Report; 
Harding, 
R., 2012; 
Vogl, D., 
1999

Malignant 
neoplasms 
(except 
C91–95)

30–
96%

VietNam 
National 
Palliative 
Care 
Report; 
Teunissen, 
S. C., 
2007; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014; 
Tranmer, 
J. E., 
2003

66%

VietNam 
National 
Palliative 
Care 
Report

10–
77%

Teunissen, 
S. C., 
2007; 
Dudgeon, 
D. J., 
2001; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014; 
Tranmer, 
J. E., 
2003

23–
100%

Teunissen, 
S. C., 
2007; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014

60%
Teunissen, 
S. C., 
2007

2–78%

VietNam 
National 
Palliative 
Care 
Report; 
Teunissen, 
S. C., 
2007; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014; 
Tranmer, 
J. E., 
2003

3–29%

Teunissen, 
S. C., 
2007; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014; 
Tranmer, 
J. E., 
2003

4–
65%

Teunissen, 
S. C., 
2007; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014; 
Tranmer, 
J. E., 
2003

40–
82%

Teunissen, 
S. C., 
2007; 
Tranmer, 
J. E., 
2003

0–
24%

VietNam 
National 
Palliative 
Care 
Report; 
Teunissen, 
S. C., 
2007; 
Tranmer, 
J. E., 
2003

15%
Teunissen, 
S. C., 
2007

Leukemia 28.2–
54.3%

Collins, J. 
J., 2000; 
Huljer, H. 
A. S., 
2013

21.90% Collins, J. 
J., 2000

15.4–
63%

Collins, J. 
J., 2000; 
Huljer, H. 
A. S., 
2013

43.8+12.5% 
– 

39.1+23.9%

Collins, J. 
J., 2000; 
Huijer, H. 
A. S., 
2013

21.90% Collins, J. 
J., 2000 6.30% Collins, J. 

J., 2000
21.9–

26.1%

Collins, J. 
J., 2000; 
Huijer, H. 
A. S., 
2013

15.4–
40.6%

Collins, J. 
J., 2000; 
Huijer, H. 
A. S., 
2013

Dementia 14–
63%

Moens, 
K., 2014

12–
52%

Moens, 
K., 2014 22% Moens, 

K., 2014 8% Moens, 
K., 2014 40% Moens, 

K., 2014

Degenera 
tion of 
CNS

42–
85%

Moens, 
K., 2014 26% Moens, 

K., 2014
42–

80%
Moens, 
K., 2014 26% Moens, 

K., 2014
24–

46% Moens, K., 2014

Non-
ischemic 
heart 
disease

14–
78%

Solano, J. 
P., 2006; 
Moens, 
K., 2014

18–
88%

Ahmed, 
A., 2006; 
Solano, J. 
P., 2006; 
Moens, 
K., 2014

42–
82%

Solano, J. 
P., 2006; 
Moens, 
K., 2014

2–48%

Solano, J. 
P., 2006; 
Moens, 
K., 2014

12% Solano, J. 
P., 2006

12–
42%

Solano, J. 
P., 2006; 
Moens, 
K., 2014

Chronic 
ischemic 
heart 
disease

41–
77%

Solano, J. 
P., 2006

60–
88%

Solano, J. 
P., 2006

69–
82%

Solano, J. 
P., 2006 17–48% Solano, J. 

P., 2006 12% Solano, J. 
P., 2006

38–
42% Solano, J. P., 2006

Lung 
Diseases

21–
77%

Solano, J. 
P., 2006; 
Moens, 
K., 2014

56–
98%

Solano, J. 
P., 2006; 
Moens, 
K., 2014

32–
90%

Solano, J. 
P., 2006; 
Moens, 
K., 2014

4% Moens, 
K., 2014

12–
44%

Solano, J. 
P., 2006; 
Moens, 
K., 2014

N17–19: 
Renal 
failure

11–
83%

Solano, J. 
P., 2006; 
Murtagh, 
F. E., 
2010; 

11–
82%

Solano, J. 
P., 2006; 
Murtagh, 
F. E., 
2010; 

13–
100%

Solano, J. 
P., 2006; 
Murtagh, 
F. E., 
2010; 

8–59%

Solano, J. 
P., 2006; 
Murtagh, 
F. E., 
2010; 

8–36%

Solano, J. 
P., 2006; 
Murtagh, 
F. E., 
2010; 

8–
70%

Solano, J. 
P., 2006; 
Murtagh, 
F. E., 
2010; 

69%
Murtagh, 
F. E., 
2010

84%
Murtagh, 
F. E., 
2010
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Pain Mild Pain Mod/Severe Dyspnea Fatigue Weakness Nausea and/or vomiting Diarrhea Constipation Dry Mouth Pruritus Bleeding

p ref p ref p ref p ref p ref p ref p ref p ref p ref p ref p ref

Moens, 
K., 2014

Moens, 
K., 2014

Moens, 
K., 2014

Moens, 
K., 2014

Moens, 
K., 2014

Moens, 
K., 2014

Appendix Table 4.

List of literature review used in calculating the 1-year survival of patients with 

cerebrovascular disease by income group and by year

Article Year Population Subtype N

Probability of 
death within 

28 days

Probability of 
death at 1 

year

Anderson, C. S., Jamrozik, K. 
D., Broadhurst, R. J., & Stewart-
Wynne, E. G. (1994)

Ischemic 247 30 12% 63 26%

Heomrragic 44 13 30% 17 39%

1994

Perth, 
Western 
Australia Subcranial 18 6 33% 8 44%

Dennis, M. S., Burn, J. P., 
Sandercock, P. A., Bamford, J. 
M., Wade, D. T., & Warlow, C. P. 
(1993)

Ischemic 545 57 10% 125 23%

Heomrragic 66 34 52% 41 62%

1993

Comunidad 
de 
Oxfordshire, 
UK Subcranial 33 15 45% 16 48%

Hankey, G. J., Jamrozik, K., 
Broadhurst, R. J., Forbes, S., 
Burvill, P. W., Anderson, C. S., 
& Stewart-Wynne, E. G. (2000)

12%

32%

2000

Perth, 
Western 
Australia 38%

Ischemic 613 171 28% 252 41%

Heomrragic 223 130 58% 138 62%

2006 Bosnia-Hz Subcranial

Sacco, R. L., Wolf, P. A., Kannel, 
W. B., & McNamara, P. M. 
(1982)

Ischemic 111 17 15%

Heomrragic 10 8 82%

1982

The 
Framingham 
study Subcranial 16 7 46%

petty, G. W., Brown Jr, R. D., 
Whisnant, J. P., Sicks, J. D., 
O’fallon, W. M., & Wiebers, D. 
O. (2000)

Ischemic 16%

1996
Rochester, 
Minnesota Heomrragic 58%

Subcranial 37%

Brønnum-Hansen, H., Davidsen, 
M., & Thorvaldsen, P. (2001)

Ischemic

Heomrragic 4162 28% 41%

Subcranial

Hardie, K., Hankey, G. J., 
Jamrozik, K., Broadhurst, R. J., 
& Anderson, C. (2003)

Ischemic 173 16 9% 45 26%

Heomrragic 32 12 38% 14 44%

2003

Perth, 
Western 
Australia Subcranial 10 5 50% 5 50%

Feng, W., Hendry, R. M., & 
Adams, R. J. (2010) 8848 1062 12% 1947 22%
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Article Year Population Subtype N

Probability of 
death within 

28 days

Probability of 
death at 1 

year

1227 380 31% 503 41%

2010
South 
Carolina 324 75 23% 100 31%

Section 2. Additional data processing: Data aggregation, adjustments, 

and confidence intervals

2.1 Grouping conditions

All 21 groups of conditions associated with SHS are further grouped into communicable 

diseases, non-communicable diseases, and injuries using the categorization of IHME i.e.: 

1) communicable diseases, which includes hemorrhagic fever, tuberculosis, HIV, and 

infectious diseases of the central neural system, 2) injuries, and 3) non-communicable 

diseases, which includes malignant neoplasms (except leukemia), leukemia, dementia, 

degenerative diseases of the central neuron system such as Parkinson’s diseases and multiple 

sclerosis, cerebrovascular diseases, chronic rheumatic heart diseases, cardiomyopathy and 

heart failure, chronic ischemic heart diseases, lung diseases, diseases of liver, renal failure, 

low birth weight and prematurity, birth trauma, congenital malformations, atherosclerosis, 

musculoskeletal disorders, protein-energy malnutrition, and endocrine, metabolic, blood 

and immune disorders. Unlike in IHME/GBD data, maternal, child and nutritional causes 

are grouped together with other non-communicable diseases for the purpose of analyzing 

SHS2.0.

2.2 Double counting

When calculating the total burden of SHS in non-decedents, double counting could be a 

major cause of over-estimation since country data aggregate numbers across all conditions. 

This is addressed in SHS2.0 for co-morbidities in non-decedent categories of four conditions 

identified as the most likely sources of double counting: Kaposi sarcoma in HIV patients, 

cancer, cerebrovascular diseases, and dementia. After analyzing the data, the following 

adjustments were undertaken: 1) Kaposi sarcoma patients are only counted for HIV but not 

for malignant neoplasms; 2) cancer patients with dementia and/or cerebrovascular disease 

are counted for cancer but not for the other two conditions; and 3) among non-cancer 

patients, those with cerebrovascular disease and dementia are counted for cerebrovascular 

disease but not for dementia. Details of the algorithm for these adjustments are presented in 

Appendix Panel 1.

2.3 Confidence intervals

Another improvement in SHS 2.0 is the use of relevant data from the IHME/GBD 

database to generate confidence intervals. Confidence intervals were constructed based on 

the IHME data for each of the 21 health conditions considered according to mortality 

and prevalence in the corresponding GBD codes for each year. For this, based on the 

mean values and the limits of variation reported by the IHME itself, 1,000 iterations of 
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assuming a normal distribution around the mean and with standard deviation equal to 

σijkl = μijkl − upper boundijkl /1.96  where σijkl is the standard deviation with respect to the 

mean of condition i, in country j, in age group k, and sex l were carried out. Likewise, μijkl

corresponds to the estimated mean value of SHS based on the data reported by IHME in 

the GBD data for condition i, in country j, in age group k, and sex l; while upper boundijkl

represents the upper limit of SHS; and 1.96 corresponds to the z-score for a 95% confidence 

interval in a standard normal distribution. This process was stratified by year, health 

condition, country, age group, and sex. Following this, SHS multipliers were applied to 

either the prevalence of mortality in each iteration to derive a specific SHS value. The mean 

of these values across the 1,000 iterations was considered the expected value. The 95% 

confidence interval was then defined by the range from the 2.5th to the 97.5th percentiles of 

these values.

Appendix Panel 1:

Details on two adjustments to remove overlap between conditions and related double 

counting

Removing Kaposi Sarcoma (KS) from cancer survivors experiencing SHS

Almost all KS patients are also PLWHIVs, and they can account for up to 26% of total cancer survivors in some 
countries, causing a considerable overestimation of the number of patients in need of palliative care. Since KS patients’ 
experiences of suffering are more closely aligned with typical HIV patients than cancer patients, KS patients are 
removed from the cancer non-decedents.

Country-specific KS prevalence data are available from GLOBOCAN IARC cancer registries (note that GBD does not 
separately estimate KS). The 2018 data are used since only the most recent GLOBOCAN data include KS prevalence. 
Country-specific total cancer prevalence can also be downloaded from GLOBOCAN for consistency reasons. A KS 
% is calculated for each country: KS % = country-specific KS prevalence / country-specific total cancer prevalence. 
This percentage is then used to adjust the cancer non-decedents in need of PC for each country such that: Cancer 
non-decedents after adjustment = Cancer non-decedents before adjustment * (1-KS%). No KS adjustment is made to 
the years 1990, 2000 and 2010 due to data availability limitations.

Removing overlap among cancer, dementia and stroke survivors experiencing SHS

Cancer, dementia, and stroke are selected among all non-decedent categories to adjust for overlaps because: 1) they 
share patients with similar age profiles; and 2) there is a large number of total global survivors thus the overestimation 
caused by double counting could pose as serious issue.
The following two assumptions are applied: 1) the prevalence of each disease is independent of each other, meaning 
that a cancer patient has the same possibility of living with dementia as the general population; 2) the suffering 
hierarchy is as follows: cancer > cerebrovascular disease > dementia, meaning that people with more than one condition 
will only be counted under the one condition causing the greatest suffering. Prevalence rate is calculated for each 
country, which is downloaded from the IHME database. The recommended formula. to remove double counting among 
cancer, cerebrovascular disease and dementia patients is as follows:

Cancer(C) cerebrovascular disease (V) Dementia (D)

Non-decedents category include: C, C-D, C-V, C-D-V V, V-D, C-V, C-D-V D, C-D, V-D, C-D-V

Non-decedents category include 
adjusted:

C, C-D, C-V, C-D-V V, V-D D

Adjustment No changes Pv*(1-Pc) Pd*(1-Pc)*(1-Pv)

Acronyms

AIDS Acquired immunodeficiency syndrome

ART Anti-retroviral treatment

COPD Chronic obstructive pulmonary disease

Kwete et al. Page 29

J Pain Symptom Manage. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



COVID-19 Coronavirus disease 2019

DALYs Disability adjusted life years

DCP Disease control priorities

DOME Distributed opioid morphine equivalent

GBD Global Burden of Disease

GHE Global Health Estimates

GLOBOCAN Global Cancer Observatory

HIV Human immunodeficiency viruses

IAHPC International Association for Hospice and Palliative Care

ICD International Classification of Diseases

ICPCN International Children’s Palliative Care Network

IHME Institute for Health Metrics and Evaluation

LMICs Low- and middle-income countries

MDR-TB Multidrug-resistant tuberculosis

PLHIV People Living with HIV

QALYs Quality-adjusted life years

SDG Sustainable Development Goal

SHS Serious health-related suffering

TB Tuberculosis

UHC Universal health coverage

UMIA University of Miami Institute for Advanced Study of the Americas

WHO World Health Organization

WHPCA Worldwide Hospice Palliative Care Alliance

XDR-TB Extensively drug-resistant tuberculosis
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Fig. 1. 
Flowchart of the process to finalize the symptom burden in patients with SHS.
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Table 4

Multipliers of Cancer Survivors at 1, 2, 3, 4, and 5 Years of Diagnosis

Years of Diagnosis Estimated Percentage of Non-Decedents in Need of Palliative Care

1 28%

2 20%

3 15%

4 10%

5 5%
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Table 6

Estimation Model Used in Calculation of Cerebrovascular Disease Patients Living With SHS—Part 1

1990 2000 2010 2017

Low income Lower-middle 1991–2000 Lower-middle 1991–
2000

Lower-middle 1991–
2000

Lower-middle 1991–
2000

Lower-middle Lower-middle 1991–2000 Lower-middle 1991–
2000

Lower-middle 1991–
2000

Lower-middle 1991–
2000

Upper-middle Upper-middle 2001–2010 Upper-middle 2001–2010 Upper-middle 2001–2010 Upper-middle 2001–2010

High income High income <1990 (worst-case 
mortality scenario in high-income 
countries from the literature)

High income 1991– 2000 High income 2001– 2010 High income 2001–2010
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Table 7

Estimation Model Used in Calculation of Cerebrovascular Disease Patients Living With SHS—Part 2

1990 2000 2010 2017

Low income Ischemic 41% 41% 41% 41%

Hemorrhagic 62% 62% 62% 62%

Subcranial 62% 62% 62% 62%

Lower-middle Ischemic 41% 41% 41% 41%

Hemorrhagic 62% 62% 62% 62%

Subcranial 62% 62% 62% 62%

Upper-middle Ischemic 41% 41% 28% 28%

Hemorrhagic 62% 62% 49% 49%

Subcranial 62% 62% 48% 48%

High income Ischemic 31% 31% 11% 11%

Hemorrhagic 62% 59% 49% 49%

Subcranial 58% 50% 48% 48%
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