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1 Detailed Methodology 
 
1.1 Literature Review 
 
A PubMed literature review was conducted, including studies in humans published prior January 
31, 2017. The search terms corresponded to the Global Burden of Disease Study 2016 level 2 
NCDI categories combined with the word “Liberia.”1 Studies were included if they met any of 
the following criteria: (1) contained data on prevalence, risk or mortality from NCDIs preferably 
stratified by socioeconomic strata or by geographic location; (2) reported distributions of types 
of NCDI cases among admissions and deaths at health facilities; (3) reported on interventions or 
service delivery models for NCDIs. A detailed description of the method used has been 
published previously.2   
 
1.2 Global Burden of Disease Review and Analysis 
 
Methods used in making the GBD estimates are described elsewhere.3  The GBD Study 2016 
results were reviewed for estimates of prevalence, DALYs, and percent of total deaths for 
specific NCDs, injuries and risk factors.1 These were compared with the values for 
communicable, maternal, neonatal and nutritional diseases. The burden distribution was further 
analyzed by sex, age and time. Only national level data is presented here, as regionally 
disaggregated data was unavailable.   
 
To examine the proportion of NCD burden attributable to selected behavioral and metabolic risk 
factors relevant to the “4 by 4” agenda, we calculated the joint attribution to the set of risks 
detailed with indicators in the WHO Global Monitoring Framework. We followed the methods 
used to create aggregate risk categories in the GBD Study 2016 and used mediation factors 
reported from that study to remove double-counting from risks whose effects are mediated 
through other risks. The formula below expresses how the population attributable fractions 
(PAF) are aggregated for a set of risks, r1...rn, where MF is a mediation factor for the effect of 
risk i through risk j (ri/rj). 
   

PAFr1-rn=1-i=1n(1-PAFri*(j=1m(1-MFri/rj))) 
   
Reduction in exposure to these risk factors does offer an opportunity to avert substantial burden 
from some NCDs, particularly cardiovascular diseases. However, there are still substantial 
portions of burden that cannot be attributed to these risks among cardiovascular diseases, cancer, 
and chronic respiratory diseases. Diabetes is by definition 100% attributable to high fasting 
plasma glucose. Additionally, there is burden from many other NCD categories that is largely 
unrelated to these risk factors. Additional risks such as genetic risk (e.g. sickle cell disorders), 
infectious disease (e.g. liver cancer due to hepatitis or rheumatic heart disease due to 
streptococcal infection), unquantified dietary risks (e.g. quality of carbohydrates consumed), 
environmental risks (e.g. asthma due to indoor and outdoor air pollution), and ultimately poverty 
play important roles in the NCD burden in Liberia. 
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1.3 Liberia Demographic and Health Survey (DHS) 

Demographic and Health Surveys are nationally-representative household surveys that provide 
data for a wide range of monitoring and impact evaluation indicators in the areas of population, 
health, and nutrition. 4 The 2013 Liberia Demographic and Health Survey has data on tobacco 
use, alcohol use and adult nutritional status among men and women aged 15-49 years 
disaggregated by wealth quintile. 5 
 
1.4 Liberia STEPS 
 
The WHO STEPwise approach to Surveillance of non-communicable diseases focuses on 
obtaining data on the established risk factors that determine the major NCD burden.6  It covers 3 
levels of assessment: Step 1 collects behavioral information on tobacco use, alcohol 
consumption, fruit and vegetable consumption and physical activity; Step 2 records physical 
measurements to calculate BMI, waist circumference and blood pressure; Step 3 is a biochemical 
test to assess blood glucose level. All three steps of the survey was carried out in Liberia in 2011 
among adults aged 25-64 years. 7  
 
1.5 Liberia Census 
 
The 2008 National Population and Housing Census was the fourth census conducted in Liberia 
and the only done after the Second Liberian Civil War (1999-2003).8 In the Census, national 
level data as well as data disaggregated by county level are available. The data’s relevance to 
NCDIs is limited though, with only disability characteristics being collected.  
 
1.6 Intersectoral Interventions 
 
In Table 10 “Progress and gaps in multisectoral actions for key NCDI risk factors in Liberia,” 
key health challenges with potential intersectoral interventions and policies are listed.  In each of 
these areas, the Commission conducted a review of intersectoral interventions in Liberia for 
NCDIs, which are described in the final column titled “Progress in Liberia.” 
 
2 Burden of NCDI diseases in Liberia 
 
2.1 Neoplasms 
 
Estimates from the GBD 2016 Study, neoplasms were estimated to be responsible for 7.58% of 
total deaths of all causes and 3.50% of DALYs attributable to all causes of disease in Liberia.1  
Total prevalence of all cancers was more in women, 0.12% versus 0.05% in men. This is 
explained by the high prevalence rate in females of breast cancer (0.04%) and cervical cancer 
(0.06%). Among men, prostate cancer (0.02%) followed by stomach cancer (0.06%) and non-
Hodgkin lymphoma (0.05%) were the most prevalent. Of total neoplasm deaths, the highest 
cause of deaths was liver cancer (18.5%) followed by stomach cancer (10.0%). Most of the 
cancer burden affects the elderly. However, among the 5-14 age group, leukemia and lymphoma 
make up a substantial portion of childhood NCD deaths, responsible for approximately 11.1%.  
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Also common in this age group is Burkitt’s lymphoma, which is endemic in Liberia, but rates are 
not well described. 
 
The literature review identified 14 results for neoplasms. In a review of cases registered in the 
Liberia Cancer Registry from 1973 to 1977, based at the John F. Kennedy Hospital, 1632 cases 
were registered, amounting to an incidence rate of 22.5 per 100,000 population and with a male 
to female ratio of 1:1.9  In the registry, cancer of the liver and gall bladder were most common 
(16.2% of all cancers) among males, followed by prostate cancer (11%). Among women, cancers 
of the cervix and uterus were most common (28.2% of all cancers) followed by breast cancer 
(11.1%). The study also acknowledged under-reporting due to limited coverage and diagnostics 
for cancer screening within the health system, treatment sought elsewhere by those who could 
afford it, and missed diagnoses due to a lack of medical facilities. In a more recent study from 
January to July 2005 at the referral-level Mamba Point Hospital in Monrovia, malignancies 
constituted only 1% (9 cases) of medical ward patients and did not contribute to any deaths.10 
Under the National Cancer Control Strategy 2017-2022, Liberia is now reestablishing the 
national cancer registry, with initial establishment at the JFK Medical Center and a plan to 
expand to a population-wide registry in the future.11  
 
Of DALYs due to neoplasms in 2016, 69.1% were not attributed to GBD risk factors (selected 
environmental/occupational, behavioral, and metabolic factors). Unattributed risks include HPV 
for cervical cancer, H. Pylori for gastric cancer, EBV for lymphomas, HIV for Kaposi’s sarcoma 
and Hepatitis B for liver cancer.12  Of the 30.9% of DALYs due to neoplasms that are attributed 
to GBD risk factors, behavioral risk factors were responsible for 23.0% of the total burden. 
Metabolic factors accounted for 7.88% of the total burden.1  
 
2.2 Cardiovascular diseases 
 
In 2016, the GBD Study 2016 estimated that cardiovascular diseases were responsible for an 
estimated 14.7% of total deaths and 5.9% of total DALYs in Liberia.1 According to the GBD 
Study 2016, peripheral artery disease has a population prevalence of 0.7%, ischemic heart 
disease (IHD) of 1.1%, rheumatic heart disease (RHD) of 0.8% and stroke of 0.3%.1 Stroke and 
IHD account for most of the mortality among cardiovascular diseases (12.3% combined out of 
total deaths), followed by estimated mortality due to IHD (7.7% of total deaths).1  Considering 
age, CVDs were a major cause of mortality in those above 50 years, responsible for 30.1% of all 
deaths in the age group. Considering sex, almost twice as many men as women have IHD, and 
this relationship is inverted for RHD prevalence. However, more women die from IHD, and from 
cardiovascular diseases in general, compared to men.  
 
In the literature review, 9 studies were found, 1 of which had socioeconomic status data. In a 
January to June 2005 retrospective study on hospital mortality patterns at Mamba Point Hospital, 
a referral facility in Monrovia, non-infectious diseases were the cause of 56% of deaths among 
adult inpatients (51% of diagnoses) and 34% of pediatric in-patients (15% of diagnoses).10  The 
study found cardiovascular diseases to be the reported cause of half of deaths due to non-
infectious diseases, with high case fatality ratios (CFR). A reported 6% of hospital admissions 
were due to stroke and 8% to heart failure; their respective proportion of deaths were among the 
highest at 14% (CFR=54%) and 10% (CFR=31%), respectively. Heart disease was much less 
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common among pediatric patients, with 4 cases out of 1,293 patients, but constituted a high case 
fatality ratio of 75%. This study found no cases of ischemic heart disease, consistent with  a pre-
war study.13  In this same year, other hospitals in Monrovia reportedly saw hospital admission 
due to cardiovascular diseases, as a whole, ranging from 16-24%.10   Most patients delayed care 
seeking and presented with advanced clinical status, thus worsening outcomes.10 The overall 
fatality rate was similar to those observed in other Sub-Saharan African countries, proving that 
this was not an isolated scenario and non-communicable diseases do constitute a significant 
burden. 
 
Hypertension is a common problem but many people at risk are not screened and many patients 
with hypertension are either not treated or undertreated.7 The 2011 STEPs survey found that 
29.9% of the total respondents reported never having their blood pressure previously measured. 
The survey found that 30.7% of the total sample was hypertensive and 88.2% was not on 
treatment. 
 
In a 1987-1988 prospective study at JFK Hospital in Monrovia on the complications of 
hypertension among an urban population, 15.6% of all medical admissions were due to 
hypertension and its complications, the most common of which were congestive cardiac failure 
and stroke.13 Of the patients, 60% had not been previously diagnosed with hypertension and 
72.4% of those with these conditions were from lower socioeconomic strata. This study suggests 
that NCDs, and particularly uncontrolled hypertension, have been a significant burden in Liberia 
for some time now.  In a later retrospective study from January to June 2005 on hospital 
mortality patterns at Mamba Point Hospital showed that severe hypertension contributed to 7% 
of medical ward admissions and 5% of deaths (CFR=18%).10  
 
Unlike other NCDIs, most (81.4%) of DALYs from CVDs are attributable to GBD risk factors, 
mostly metabolic and behavioral factors. Hypertension and high BMI are the major causes.1 Of 
the 18.6% of DALYs from CVDs not attributable to GBD risk factors, unattributed factors likely 
include tuberculosis (risk for pericardial disease), HIV (cardiomyopathy) and streptococcal 
infections (rheumatic valvular disease).Rheumatic mitral stenosis, endocarditis, malaria and HIV 
are possible risk factors for stroke.12 
 
2.3 Chronic respiratory diseases 
 
Asthma is present in 4.5% of the Liberian population and is a major cause for morbidity for 
children under 15, with 2.0% of DALYs attributed to asthma.1 In contrast, COPD (0.8% 
prevalence) affects people of an older age and is responsible for 1.8% of total deaths in people 
50-69 years and 2.6% of deaths in those over 70. 1 In the 2005 Mamba Point Referral Hospital 
study, described previously above, chronic pulmonary diseases, including asthma, chronic 
bronchitis and emphysema were responsible for 3% of medical ward patients and 2% of deaths 
in the medical ward with a CFR of 15%.1 
 
5.8% of DALYS due to chronic respiratory diseases in 2016 were not attributed to GBD risk 
factors.1 Unattributed factors include infectious diseases, such as tuberculosis and 
schistosomiasis.12 40.2% of DALYs due to chronic respiratory diseases in 2016 were attributed 
to GBD risk factors.1 GBD-selected environmental/occupational factors were responsible for 
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27.6% of the total burden and 8.8% are due to behavioral factors, perhaps including household 
air pollution and smoking, which contribute to COPD, and smoking and occupational 
asthmagens, which increase the risk of asthma.  
 
2.4 Diabetes and urogenital disorders 
 
Diabetes had a 2.1% population prevalence in 2016.1 The majority (82.5%) of DALYs due to 
diabetes affect those older than 40 years. Risk for diabetes was found in 14.9% of sample who 
had impaired fasting blood glucose and 19.2% of the sample had raised fasting blood glucose or 
were currently on medication for diabetes.7 
 
Liberia also has a high prevalence of chronic kidney disease (CKD), at 5.1%.1  This suggests 
significant comorbidity due to poorly controlled diabetes. CKD also appears as a complication of 
hypertension and glomerulonephritis and is more often seen in women.1 
 
In the previously-described study in 2005 at Mamba Point Referral Hospital, renal failure had a 
high case fatality ratio of 40%.10  Poor prognosis of chronic renal failure due to hypertensive 
causes was also seen in 1990 in another hospital-based study in Monrovia. Out of 105 patients 
hospitalized for severe hypertension in the study, 10 patients had CKD and died during their 
hospitalization.13 
 
In one Liberian county, 1.7% of women reported urinary incontinence and 3.3% reported some 
symptom of pelvic organ prolapse.14 However the GBD estimates prevalence of genital prolapse 
in women to be higher, at 10.1%.1 Other common conditions affecting women are premenstrual 
syndrome (8.7% prevalence), uterine fibroids (1.85%), female infertility (0.2%) and polycystic 
ovarian syndrome (0.2%). Urolithiasis has a total population prevalence of 0.02%. Male 
infertility and benign prostatic hyperplasia affect 1.7% and 1.7% of men, respectively.  
 
The GBD Study 2016 estimates that 47.1% of DALYs due to diabetes, blood, urogenital and 
endocrine disorders are not attributed to GBD risk factors of selected 
environmental/occupational, behavioral, and metabolic risks. This high unattributed risk 
percentage is linked to poverty-related risk factors, such as  undernutrition as a  risk factor for 
diabetes, and infectious disease, such as streptococcal disease as a risk for  CKD.12 52.1% of 
DALYs due to diabetes, blood, urogenital and endocrine disorders are attributed to GBD risk 
factors.1  This attributable risk is mostly attributed to metabolic factors, such as high fasting 
plasma glucose, hypertension, and high BMI, though behavioral factors are responsible for 
12.8% of the total burden. High fasting plasma glucose and high BMI are risk factors for 
diabetes and CKD, while hypertension is also a risk factor for CKD.  
 
2.5 Hemoglobinopathies 
 
In malaria-endemic Liberia, hemoglobinopathies and hemolytic anemias, which include sickle 
cell disease, are a contributor to childhood mortality, responsible for 0.006% of total deaths  
from all causes in children under 15 in 2016.1 Likely due to the malaria endemicity, sickle cell 
trait (SCT) is present in 12.3% of the total population at all ages and sickle cell disease (SCD) in 
0.1%. 
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Several pioneering investigations of hemoglobinopathies mapped out varying allelic frequencies 
of hemoglobin phenotypes by ethnicity.15,16,17,18,19,20 In these past studies, incidence of SCT 
varied from 3.5% to 12.8%, depending on the tribe and region, and incidence of SCD from 0.1% 
to 2.83%. A recent epidemiological study in 2016 that screened newborns at the John F. 
Kennedy Medical Center confirmed that this incidence remains both high and distributed by 
ethnicity. SCT and SCD occurred in 10.3% and 1.9%, respectively, of infants screened.21 
 
Recent GBD Study 2016 estimates Liberia’s population prevalence of thalassemia trait to be 
7.8%.1 The more severe homozygous forms, thalassemias, affect a very small percent (.01%) of 
the population, mostly children. In past studies in the 1970-90s, beta thalassemia trait incidence 
was reported to be higher in the Mount Nimba area (9-9.5%) compared to other regions (0.3-
0.8%).18,20  
 
G6PD deficiency is common in Liberia, with an estimated 33.2% of women as carriers of the 
G6PD trait for the disease in 2016.1 An early study in 1977 estimated that 14.9% of males and 
2.85% females were deficient for G6PD and 2016 prevalence rates for G6PD deficiency remain 
similar today at 13.1% in males and 4.3% in females.17,1 
 
2.6 Cirrhosis and other chronic liver diseases 
 
In 2016, cirrhosis and other chronic liver diseases had a 0.3% prevalence but were responsible 
for 2.7% of total deaths.1 Cirrhosis affected almost twice the number of men as women. In the 
previously described 2005 Mamba Point Hospital study, hepatic disease contributed to 28 cases 
and 14 deaths, with a case fatality ratio of 50%.10 
 
Though cirrhosis can be a complication of alcohol use, hepatitis B or C infection, less than half 
(22.5%) of the DALY burden due to cirrhosis is attributed to GBD risk factors 
(environmental/occupational, metabolic, and behavioral risks). Only 18.2% of DALYs due to 
cirrhosis and other chronic liver diseases were attributed to the specific GBD behavioral risks of 
alcohol use, smoking, use of smokeless tobacco, secondhand smoke, low physical activity, diet 
high in sodium, and diet high in trans fatty acids, and metabolic risks of high systolic blood 
pressure, high fasting plasma glucose, and high BMI.1 The estimated 77.5% of DALYs due to 
cirrhosis and other chronic liver diseases not attributed to GBD risk factors is likely due to 
factors related to poverty, environment, and chronic infections.11 
 
2.7 Digestive diseases 
 
Digestive diseases have an overall prevalence of 1.7% and are responsible for 1.2% of total 
DALYs.1 The most common conditions are gastritis and duodenitis with a 0.5% prevalence. 
Inguinal, femoral and abdominal hernia have a 0.9% prevalence, with a male to female ratio of 
3:1.  
 
GBD Study 2016 estimates of peptic ulcer disease place prevalence higher, at 0.2%, with the 
disease affecting twice as many women as men. A past study published in 1981 found incidence 
of symptomatic peptic ulcer disease to be 0.15 per 1,000 population per year in a rural 
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population.22 In the later 2005 Mamba Point Hospital previously described, 41 patients were 
hospitalized due to peptic ulcer disease, with 6 dying from the disease.10  
 
Nearly all (93.6%) of DALYs due to digestive diseases are not attributable to GBD risk factors 
and likely related, instead, to factors related to poverty, environment, and chronic infections.1 
Only 6.4% of DALYs were attributable to the specific GBD behavioral risks of alcohol use, 
smoking, use of smokeless tobacco, secondhand smoke, low physical activity, diet high in 
sodium, and diet high in trans fatty acids, and metabolic risks of high systolic blood pressure, 
high fasting plasma glucose, and high BMI.  
 
2.8 Neurological disorders 
 
Neurological disorders are estimated to have a prevalence of 32.1% in Liberia’s population. 
Tension-type headaches and migraines are most widely neurological disorders prevalent in the 
population, reported at 24.9% and 11.4%, respectively. 1 Though Alzheimer and other dementias 
have a low prevalence of 0.1%, they cause significant morbidity in the elderly.  
 
The 2016 GBD estimates epilepsy prevalence to be much higher at 0.5%. Most (81.1%) of the 
DALYs lost to epilepsy are to those under 40 years old. 1 Past studies investigating the endemic 
presence of epilepsy in Grand Bassa County between 1983 and 1994 estimated its prevalence as 
varying between 28 to 49 per 1000.23,24,25,26 
 
In a study in 1990 at JFK Hospital, hypertensive encephalopathy was a rare complication of 
hypertension, seen in 4% of patients hospitalized due to severe hypertension.13  In the previously 
described 2005 Mamba Point Hospital study, 18 patients (2%) were hospitalized for neurological 
diseases. 7 (37%) of the patients died, giving a high case fatality ratio (37%).10  
 
Nearly all (93.6%) of neurological disorders are due to unattributed risks.1 This risk is likely due 
to infectious diseases, such as meningitis and malaria, and factors related to poverty, with only 
6.4% from specific GBD behavioral risks of alcohol use, smoking, use of smokeless tobacco, 
secondhand smoke, low physical activity, diet high in sodium, and diet high in trans fatty acids, 
and metabolic risks of high systolic blood pressure, high fasting plasma glucose, and high BMI. 
12,1  
 
2.9 Mental and substance use disorders  

With a population prevalence of 13.8% in 2016, mental and substance use disorders were 
responsible for 3.8% of total DALYs of all causes, with most of the burden affecting those under 
age 40.1 GBD Study 2016 estimates prevalence of 7.1% for depressive disorders and 1.9% for 
anxiety disorders. GBD 2016 estimated that major depressive disorders were higher in women 
(7.0.%) compared to men (3.6%). Considering nearly one-third of the Liberia population fought 
in the civil wars between 1989 to 1997 and again from 2003 to 2004, mental health accounts for 
a considerable burden. There is a direct association between experiencing violent conflict and 
mental and behavioral disorder burden in the affected population. 
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In the literature review, 31 studies on mental and substance use disorders were found. In the 
literature, a national cross-sectional survey in 2008 found a much higher prevalence of major 
depressive disorder (MDD) and post-traumatic stress disorder (PTSD) in the Liberian population, 
at 40% and 44% respectively, than GBD 2016 estimates.27 The study found other behavioral 
disorders to be present as well, including social dysfunction (8%), suicide ideation (11%), and  
suicide attempt (6%). A 2010 study in Nimba county, a region particularly affected by the 
conflict, had 48.3% prevalence of PTSD.28 The high rates are similar to those seen in other post-
conflict situations. However, a later nationwide cross-sectional study in 2013 gave lower 
estimates for prevalence of depression at 10.6% and PTSD at 12.6%.29  In the study, there was 
also a wide gap in prevalence between men and women: rates of depression and PTSD were 
17.6% and 18.8% respectively in women, compared to 3.4% and 6.3% respectively among men. 
 
Select studies have analyzed MSN prevalence among two subsets of the population: former 
combatants and refugees. Among former combatants, two studies found higher MSN prevalence 
in this group compared to Liberia’s general population. A 2008 study on former combatants put 
these figures as high as 52.4% for MDD, 56.9% for PTSD, 16.2% and 8.94% for suicide ideation 
and past suicide attempt respectively, and 5% for social dysfunction.27 A later 2012 cluster-
sampled national survey of the adult household-based Liberian population found a correlation in 
former combatants between head injury and major depressive disorder symptoms, suicidal 
ideation and attempts, and substance abuse.30 This study reported that former combatants with 
suspected traumatic brain injury were five times more likely to have PTSD, while those with 
head injuries were 2.83 more likely to have MDD.   
 
Concerning refugees, a 2009-2013 study on  mental, neurological and substance use (MNS) 
problems in refugee camps in LMICs analyzed surveillance data from the health information 
system of the UNHCR was used across 90 refugee camps in 15 countries.31 Data from three 
Liberian refugee camps, with a total average monthly population of 23,450, was analyzed. MSN 
problems in Liberia were found to be substantially higher in Libera (23.69 per 1,000 persons per 
month) than in other LMICs such as Zambia (0.24 per 1,000 persons per month). 1,462 MSN 
visits were reported in Liberia during the study period, with the following distribution across 
disorders: 435 (29.8%) due to emotional disorders, 229 (15.7%) to epilepsy/seizures, 148 
(10.1%) to psychotic disorders, 123 (8.4%) to somatic complaints, 90 (6.2%) to 
alcohol/substance, 89 (6.1%) to mental retardation, and 348 (23.8%) to other psychological 
disorders. Particularly for epilepsy and psychotic disorders, this study advocates for more 
attention to quality of care to be given to people with these types of morbidities in refugee 
settings.   

In the 2012 cluster-sampled national survey, most former child combatants (60.7%) and former 
adult combatants (62.8%) stated there was no mental health care available, and the inability to 
pay for services was the main barrier to accessing health care.30 Mental health services were 
included in the Basic Package of Health and Social Welfare Services for Liberia (BPHS, outlined 
in the 2007 National Health Policy and its associated plan.32,33,34 Yet in 2008 mental healthcare 
was not yet integrated into the basic package, none of the 36 clinics in Nimba County provided 
any mental health services, and there was only one tertiary psychiatric hospital.35 In a 2010 study 
assessing availability of essential health services in post-conflict Liberia, only 12% of the 
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sampled population could access any mental health services.35 However, a new Mental Health 
Policy and Strategic Plan for Liberia, 2016-2021, was written and is now being implemented.34  

Five (16%) of the 31 studies identified in the literature review had data on socioeconomic status.  
A study in 2013 found that villages with more equal household wealth distribution had lower 
PTSD symptom scores (by 0.13 units) than unequal villages.31 On an individual level, for every 
point increase in log income/month per capita, depression decreased by a factor of 0.07.29  

In terms of substance use, GBD Study 2016 estimates 1.4% prevalence in the Liberian 
population, with 1.0% prevalence of alcohol use disorders (1.0% in men and 0.9% in women) 
and 0.4% of drug use disorders 0.4% (0.5% in males and 0.3% in females).1 A number of studies 
analyzed substance use in Liberia. In a 2008 study on former combatants, substance abuse in the 
general population was reported at 7% (12% among men and 2% among women) compared to 
14% among former combatants.27 44.9% of male combats and 12.3% of female combats 
reportedly used drugs during the war.27 Former combats were likely to have maintained their 
drug use since conflict ceased in 2004, with an estimated 14% of former combatants using 
substances, with higher use in males.    
 
The majority (76.1%) of DALYs due to mental and substance use disorders are not attributed to 
GBD risk factors (selected environmental/occupational, behavioral, and metabolic).1 These 
unattributed DALYs are due to factors related to war, poverty, untreated chronic diseases, and 
environment, including malnutrition and treatment gaps.12  The remaining 23.9% of DALYs due 
to mental and substance use disorders are attributed to GBD risk factors, including 19.8% due to 
behavioral factors such as alcohol and drug use, intimate partner violence, and childhood sexual 
abuse, and 4.1% due to environmental factors.  
 
2.10 Musculoskeletal disorders 

GBD Study 2016 estimates that musculoskeletal disorders have a high population prevalence of 
10.0% and are responsible for 2.4% of total DALYs from all causes. The working age group (15-
64) is estimated to contribute 83.9% of DALYs due to musculoskeletal disorders. Low back and 
neck pain has the highest prevalence at 7.1%, while osteoarthritis is also commonly seen at 1.9% 
prevalence.1   

The majority (75.4%) of DALYS due to musculoskeletal disorders are not attributed to GBD risk 
factors (selected environmental/occupational, behavioral, and metabolic).1 These unattributed 
DALYs are due to factors related to poverty, trauma (a risk factor for musculoskeletal injury), 
and infectious disease (with bacterial infections, such as of staphylococcus aureus, and 
tuberculous as risk factors for chronic osteomyelitis).12 The 24.6% of  DALYs due to 
musculoskeletal disorders that are attributed to traditional GBD risk factors include 18.7% due to 
occupational factors and 6.6% due to metabolic factors, such as high BMI.1  
 
2.11 Other non-communicable diseases  
 
GBD Study 2016’s category of other non-communicable diseases, which includes congenital 
birth defects, skin and subcutaneous diseases, sense organ diseases, and oral disorders, have a 
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high prevalence of 71.2% and are responsible 7.2% of total DALYs from all causes.1 Congenital 
disorders, specifically, have an overall prevalence of 1.1% and cause 2.5% of total DALYs of all 
causes. The burden due to congenital diseases is particularly significant among children, 
responsible for 6.8% and 3.2% of mortality in the under-5 and 5-14 age groups, respectively. The 
burden reduces with an increase in age.  
 
A 1991 study at St Joseph's Catholic Hospital in Monrovia recorded congenital malformations in 
neonates through single observations.36 Overall incidence in the study of congenital 
abnormalities was 22.4 per 1000. Excluding still births, the incidence for only live births was 
2.19%. The majority (64%) of abnormalities were related to musculoskeletal system. Excluding 
polydactyly, incidence for major malformations was 0.99% and 0.4 per 1000 for Down's 
syndrome.36  
 
Skin and subcutaneous diseases are widely prevalent at 33.5% and caused 1.8% of total DALYs 
of all causes in the GBD.1 These conditions affect children more, particularly those between age 
1 and age 19.  Sense organ diseases have a 18.2% population prevalence and are responsible for 
1.4% of total DALYs. Oral disorders, mostly dental caries, are present in half the population 
(49.7%) and cause 0.4% of total DALYs.  
 
Almost all (96.5%) of DALYs due to other non-communicable diseases are not attributed to 
GBD risk factors.1 The majority of these DALYs are likely due to factors related to poverty, 
infectious disease, and access to diagnostic and treatment services. The small percentage of 
DALYS attributed to GBD risk factors are accounted for by behavioral factors (3.5%), such as 
tobacco use, and environmental/occupational factors (3.2%), which includes noise and household 
air pollution as risks for diseases such as those of the sense organs.  
 
2.12 Injuries  
 
Although the overall trend of disease burden due to injuries has decreased over the past 20 years 
as a result of the Liberia’s transition from a conflict to post-conflict setting, there has actually 
been an increase in the burden of disease due to injuries in the post-conflict period from 2005 to 
2016. GBD Study 2016 estimates the prevalence of injures to be 16.2%.1 Over the past decade, 
DALYs due to injuries has risen from 3.9% in 2005 to 5.5% in 2016 and the percentage out of all 
causes of mortality due to injuries has risen from 4.3% to 6.0%.  
 
In the previously-described study in 2005 at Mamba Point Referral Hospital, trauma caused 1% 
of hospitalizations and 2 deaths among adults.10 Trauma was one of the main causes of death 
among pediatric patients 5-14 years old, 3 deaths (14% of total deaths).15 Since the study 
excluded surgical ward patients though, these adult and pediatric numbers of injury incidence 
and mortality were likely higher.  
 
2.12.1 Transport injuries 
 
GBD Study 2016 estimates transport injuries, including road traffic accidents, at a prevalence of 
1.2%, with injuries responsible for 1.2% of total DALYs of all causes and 1.4% of total deaths.1 
Twice as many men die of transport injuries than women, with a mortality rate of 12.8 versus 6.5 
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per 100,000 people. Transport injuries are a major cause of mortality among children and young 
adults and are responsible for 3.4% of all deaths among children ages 5-14, again with males at a 
higher rate than females (4.3 versus 2.9 per 100,000).   
 
The majority (72.1%) of transport injuries were not attributable to GBD risk factors, placing the 
risks more so due to poverty, war, and the efficiency and quality of the health system’s 
emergency response and emergency medicine services.1,12  The 27.9% of attributable risk to 
GBD factors is accounted for by behavioral risk factors (10.9%), mainly alcohol use, and 
occupational factors (16.1%), such as those concerning safety.1 

 
2.12.2 Unintentional injuries 
 
The GBD Study 2016 estimates that unintentional injuries caused 3.0% of total DALYs and 
3.0% of total deaths.1 Animal contact had a 0.6% prevalence and was responsible for 71 deaths 
in 2016, with non-venomous animal contact at 0.4% and venomous animal contact at 0.2%. In a 
2014 published study, a predictive model of dog bite injury frequency was developed using 
2008-2013 trends, which showed an increase in the frequency of reported cases from  2008 
(n=18), to 2009 (n=31), 2010 (n=154), 2011 (n=162), 2012 (n=78) and 2013 (n=47).(37) This 
dataset was used to train a time-trend model of the DBI-RLI syndrome in Liberia. In the 
prospective application of this model between 2014-2017, prevalence and a fatal outcome were 
noticeably high in Grand Bassa county.37 Further studies have explore other unintentional 
injuries, including snakebites. A 1980 study found snakebite injuries to be an occupational 
hazard on the Firestone rubber plantation in Harbel, Liberia. Incidence among field workers was 
4.2 per 1000 per year, 1.7 per 1000 per year among non-field employees, and 0.4 per 1000 per 
year among non-employees.38  
 
GBD Study 2016 estimated fire and heat related injuries to have a 0.74% prevalence and to have 
caused 123 deaths in the year.1 A much earlier study, in a 1987-1988 medical record review at 
Phebe Hospital, 14.2% of hospital mortality was due to acute burns.39  
 
The majority (86.1%) of DALYs due to unintentional injuries was not caused by GBD risk 
factors. This un-attributable risk is likely due to factors related to poverty, infectious disease, and 
other reasons.12 Of the 13.9% of DALYs due to unintentional injuries accounted for by GBD risk 
factors, 9.6% were due to environmental/occupational factors.1 

 
2.12.3 Self-harm and interpersonal violence 
 
GBD Study 2016 estimates the prevalence of self-harm and interpersonal violence, combined, at 
2.7%, with 0.1% of self-harm and 3.1% of interpersonal violence.1 Combined, 1.3% of DALYs 
of all causes are attributed to self-harm and interpersonal violence, with 0.8% and 0.6% of 
DALYs attributed individually. Self-harm caused 1.2% of total deaths in 2016 estimates: 8.3 
deaths per 100,000 men and 8.2 per 100,000 women. A high number of deaths were in the 20-29 
age group (50 deaths), with the number of deaths decreasing in each decade with age. 
Interpersonal violence had a similar male predominance, with 4.1 deaths per 100,000 men versus 
1.0 death per 100,000 women. Here too, the number of deaths also spiked in the 20-29 age group 
(42.7 deaths).  
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The majority (80.2%) of DALYs due to self-harm and interpersonal violence was not attributed 
to GBD risk factor but, rather, was likely due to poverty-related factors such as rural living 
conditions, lack of access to education, and lower wealth quintile. For example, the Liberia 2013 
DHS reported that men were more likely to agree that a husband is justified in hitting or beating 
his wife if he: is from a rural rather than urban setting (30% vs. 21%), has no education versus at 
least some secondary education (28% vs. 21%), and if he I  from the lowest wealth quintile 
versus the highest quintile (33% vs. 17%).5 A little less than a third (19.8%) of DALYs due to 
self-harm and interpersonal violence are attributable to behavioral factors of childhood sexual 
abuse, intimate partner violence, alcohol and drug use.1 
 
2.12.4 Intimate partner violence and gender-based violence 
 
GBD Study 2016 estimates 3.1% prevalence of interpersonal violence.1 With an overall 
prevalence of 2.8%, sexual violence was more prevalent in females (3.4% versus 2.15% in 
males). Violence by a sharp object (0.2%) and physical violence by other means (0.2%) was 
more prevalence than violence with a firearm (0.02%). 
 
In the literature review, 62 (11.4%) of studies were related to injuries, with a high number of 
published studies on intimate partner violence. Data from the 2007 Liberia DHS indicated that 
38.7% of women 15-49 years old suffered from physical or sexual IPV.5 In a random survey of 
229 participants in Lofa county published in 2012, much higher rates were reported, with 73% 
respondents indicated they had been abused by a husband or partner and 53% of respondents 
reported being injured because of experienced abuse.40 In 2013, a national study found 
prevalence closer to the 2007 DHS, with 26.7% of respondents reporting an incident of being 
severely beaten by a spouse or partner over a one-year recall period.41 This study also found that 
men are also victim to sexual violence, with  15.3% of men were also the victims of IPV, giving 
an overall rate of 26.7%. %. Two studies, one in 2012 and one in 2014, reported further on IPV, 
reporting that 31.3% to 40% of surveyed women had experienced physical and/or emotional 
IPV, and 4.1 to 9.24% had endured sexual IPV.42,43  
 
Domestic violence is a significant problem in Liberia, likely in part due to a heightened 
experience of trauma on a societal level due to the civil war and violence Liberia endured from 
1989 to 2003.43 As a study published in 1998 detailed, wartime violence against women was 
predictably higher, and rape was used as a weapon during conflict. In the study’s a random 
sample in Monrovia in this year, 49% women of women reported having experienced at least one 
act of physical or sexual violence by a soldier in the past.44 In a 2010 study of 1,666 adults, 33% 
of whom were former combatants and a third of those women, former combatants experienced 
higher rates of sexual violence compared to noncombatants (42.3% versus 9.2% in females, and 
32.6% vs 7.4% in men).41 Prevalence of PTSD symptoms were also higher among former 
combatants who experienced sexual violence, with 74% PTSD prevalence among females and 
81% among males reported. In the aftermath of the violence, former combatants were at higher 
risk of lost education attainment (45%) compared to the general public (55.6%), with female 
former combatants even at a higher risk than male former combatant for having no education 
(70% versus 33.3%). A correlation also exists between exposure to war-related traumatic events 
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and the perpetration of IPV, with on-going violence continuing even after the end of the war and 
beyond war-specific injuries.41 

 
In Liberia, young adults and children are also affected by intimate partner and gender-based 
violence. In a national study published in 2013 of young women 14-25 years, 41% reported 
having been the victim of moderate violence, 20% of severe violence, and 11% of sexual 
violence by their current or most recent partner.41 A study published in 2014 with a similar 
population in Montserrado county had an IPV prevalence of 55.7%.(45) In a study published in 
2015, almost 92% of school children (91% of boys and 92.6% of girls) in Bong, Montserrado, 
Grand Gedeh, Grand Bassa reported having experienced at least one form of gender based 
violence.46  
 
Section 1.3.12.3 above details the risk factors to which DALYs due to interpersonal violence is 
attributed, with particular risks due to poverty-related factors of wealth quintile and living 
conditions as well as access to education.12  According to the Liberia DHS 2013, these risks can 
place one at higher risk of intimate partner and gender-based violence.5  
 
2.12.5 Forces of nature, conflict and terrorism, and executions and political conflict 
 
The GBD Study 216 estimates that forces of nature, conflict and terrorism, and executions and 
political conflict were collectively seen at 3.4% prevalence, with 3.4% prevalence of sub-causes 
of conflict and terrorism.1 Collectively, forces of nature, conflict and terrorism, and executions 
and political conflict were responsible for 0.3% of total DALYs.  A reported 12.1 deaths were 
reported from these collective causes in 2016, an increase from the 0.1 deaths reported in 2015.1   
 
A 2012 study found that over a quarter (26.6%) of former combatants reported suffering from 
traumatic brain injury (TBI), placing then 2 to 3 more time likes to have symptoms of MDD and 
5.5 times more likely to have symptoms of PTSD.29 This study also analyzed SES data, finding 
that 66.6% of former combatants with TBI did not have adequate shelter, compared to 56% of 
former combatants with no TBI.29   
 
The Disarmament, De-mobilization and Reintegration (DDR) program coordinated by the United 
Nations Mission in Liberia (UNMIL) disarms ex-combatants, removes them from military 
structures as well as helps reintegrate them into society. One study found low participation rates 
in the DDR program, with only 40% of former male combatants and 30% of former female 
combatants attending.27 This study found a high prevalence of TBI among those who did 
participate in the program, suggesting the need to create a screening program to identify TBI in 
this target population, particularly since this higher propensity for poor mental health creates 
challenges for rehabilitation.27 
 
All DALYs due to forces of nature, conflict and terrorism, and executions and political conflict 
were not attributed to GBD risk factors.1 

 
2.13 Disability 
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GBD Study 2016 estimated a 2.9% population prevalence of idiopathic developmental 
intellectual disability, with 0.3% of total DALYs due this cause.1 Liberia’s 2008 Census reported 
similar prevalence, with 3.17% of the population disabled.(8) In the census, the highest 
proportion of those disabled were among the 35-44 age group and the most prevalent disability 
was visual disability (30.4%), followed by limited use of legs (16.2%), and hearing difficulty 
(8.7%).8 

 
According to the 2008 Census, approximately 12% of all disabilities were directly attributed to 
the war; other major causes were aging, accidents including RTA, birth defects, polio, 
occupational injury, stroke and epilepsy. Correlations of disability with education risks were also 
reported in the census, with almost half (46.5%) of the disabled never having attended school 
and 58.2% illiterate, placing this population in an even more vulnerable state.8  
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3 Appendix Figures   
 
Diabetes services: readiness vs. actual availability 

 
Figure 1.  EPHS standards for diabetes readiness vs. actual availability of tracer items (Source: 
EPHS, 2011; SARA, 2016) 
 
Cardiovascular disease services: readiness vs. actual availability 

 
Figure 2.  EPHS standards for cardiovascular disease readiness vs. actual availability of tracer 
items (Source: EPHS, 2011; SARA, 2016) 
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Chronic respiratory disease services: readiness vs. actual availability 

 
Figure 3.  EPHS standards for chronic respiratory disease readiness vs. actual availability of 
tracer items (Source: EPHS, 2011; SARA, 2016) 
 
Cervical cancer services: readiness vs. actual availability 

 
Figure 4.  EPHS standards for cervical cancer diagnosis readiness vs. actual availability of 
tracer items (Source: EPHS, 2011; SARA, 2016) 
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Drugs for mental and neurological conditions: availability vs. actual 

 
Figure 5.  EPHS standards of availability of drugs for mental and neurological conditions vs. 
actual availability of tracer items (Source: EPHS, 2011; SARA, 2016) 
 
EPHS standards for basic and comprehensive surgery readiness vs. actual availability 

 
Figure 6.  EPHS standards for basic and comprehensive surgery readiness vs. actual availability 
of tracer items (Source: EPHS, 2011; SARA, 2016) 
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Advanced diagnostics services: readiness vs. actual availability 

 
Figure 7.  EPHS standards for advanced diagnostics readiness vs. actual availability of tracer 
items (Source: EPHS, 2011; SARA, 2016) 
 
Blood transfusion: readiness vs. actual availability 

 
Figure 8.  EPHS standards for blood transfusion readiness vs. actual availability of tracer items 
(Source: EPHS, 2011; SARA, 2016) 
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Palliative care medications: readiness vs. actual availability 

 
Figure 9.  EPHS standards for availability of drugs for palliative care vs. actual availability of 
tracer items (Source: EPHS, 2011; SARA, 2016) 
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4 Appendix Table  
 
Progress and gaps in multisectoral actions for key NCDI risk factors in Liberia 
Key Health 

Risk 
Policy 

Instruments 
Sectors 

Involved 
Progress in Liberia Remaining 

Gaps 
Air  
Pollution 

-Fiscal measures 
and regulations to 
reduce carbon 
emissions 
-Subsidies and 
regulations to 
support cleaner 
household fuels 
-Building and 
strengthening 
affordable public 
transportation 
systems in urban 
areas 
-Implementing 
national 
monitoring 
systems that track 
all sources of air 
pollution 

MFDP 
-Energy 
Sector 
(LPRC, 
LEC, Land, 
Mines and 
Energy 
Ministry) 
-Transport 
-LISGIS 
-EPA 

National Energy Policy and Agenda for Action and Economic 
and Social Development, 200947    
 
Liberia Intended Nationally Determined Contributions Policy 
for Climate Change Mitigation, 201548  
 
National Energy Policy and Agenda for Action and Economic 
and Social Development, 2009 was developed with a set of 
goals targeted at maximizing efficiency, minimizing costs and 
adverse environmental impacts as principle of extending 
energy access to all Liberians. Most recently, Liberia’s Initial 
National Communication, 2013 reinforces the National Energy 
Policy and Agenda for Action and Economic and Social 
Development, 2009  with additional long-term targets and 
related activities, which includes: 
• Reducing GHGs by at least 10% by 2030 
• Improving energy efficiency by at least 20% by 2030 
• Raising share of renewable energy to at least 30% of 

electricity production and 10% of overall energy 
consumption by 2030 

• Replacing cooking stoves with low thermal efficiency (5-
10%) with the higher 

 
Developed the Act to Amend Chapters 85 of the 1973 Public 
Authority Law Creating the Liberia Electricity Cooperation 
and Amendment thereto, to Establish The 2015 Electricity Law 
of Liberia to establish the legal and regulatory framework for 
production, transport and distribution of electricity49 

No current 
regulations 
to reduce 
carbon 
emissions  
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Key Health 
Risk 

Policy 
Instruments 

Sectors 
Involved 

Progress in Liberia Remaining 
Gaps 

Alcohol 
Abuse 

 -LRA 
Commerce 
Ministry 
Youth & 
Sports 
Ministry  

 “Sin Tax” on alcoholic beverages under discussion by 
Liberian Revenue Authority 
 
Revenue Code of Liberia Act of 2000: Phase One Reform Tax 
Code of Liberia entitled “Alcoholic Beverages” states excise 
tax at rate of not less than 11 or more than 25% as determined 
by regulation shall be levied on all beverages with alcoholic 
content in excess of 1% including beer, wine, stout, ale, gin, 
whisky, bourbon, and other products intended for consumption 
by Liberia but not including pharmaceutical products of 
medical preparation51 

 

Tobacco 
Smoke 

-Large excise 
taxes on tobacco 
products 
-Bans on smoking 
in public places 
and on 
advertising, 
promotion, and 
sponsorship, with 
adequate 
enforcement 
-Warning labels 
and plain 
packaging on 
tobacco products 

-Finance 
-Justice/ 
Law 
Enforcement 
-Commerce 
and Industry 
-Agriculture 
-Sports 
-Education 

Regulation MOHSW/R-001/2011 Regulation Prohibiting the 
Use of Tobacco Products in Public Places and the Sale of 
Tobacco Products to Minors, 201152 
 
Liberia has begun implementing legislation that prohibits 
smoking in buses, restaurants, workplaces, and other public 
places. The ban also prohibits those under the age of 18 from 
buying or using tobacco products. 
 
 

 

Dietary Risks -Fortification of 
food products 
with iron and 
folic acid 
-Iodization of salt 

-Agriculture 
Commerce 
-Industry 
-Education 
Gender 

National Food Fortification Regulations. Law signed August 8, 
201753  
 
Liberia has passed comprehensive food fortification 
legislation, including requirements to fortify wheat flour. The 
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Key Health 
Risk 

Policy 
Instruments 

Sectors 
Involved 

Progress in Liberia Remaining 
Gaps 

products 
-bans on trans fats 
and replacement 
with 
polyunsaturated 
fats 
-Actions to 
reduce salt in 
manufactured 
food products and 
discourage 
discretionary use 
-Product taxes on 
sugar-sweetened 
beverages 
-Actions to 
discourage 
consumption of 
unhealthy foods, 
including 
restrictions on 
marketing to 
children and sales 
in schools 

Ministry regulation calls for adding vitamin A to cooking oil and sugar 
and adding iodine to salt. All wheat flour produced in the 
country will be fortified with iron, folic acid (vitamin B9), 
zinc, thiamine (vitamin B1), riboflavin (vitamin B2), niacin 
(vitamin B3). 53 

  

 

Injuries -Excise taxes on 
alcohol products 
-restrictions on 
access to retailed 
alcohol 
-regulations on 
drunk driving, 

-Finance 
-Transport 
Justice 
-Commerce 
& Industry 
-EPA 
Labor 

Road Traffic Act 2005. Republic of Liberia, Ministry of 
Transport54 
 
Sets enforcement of use of seatbelts, blood alcohol 
concentration limits, among other road safety measures such as 
helmet and footwear regulations. 
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Key Health 
Risk 

Policy 
Instruments 

Sectors 
Involved 

Progress in Liberia Remaining 
Gaps 

including 
enforcement of 
blood alcohol 
concentration 
limits 
-legislation and 
enforcement of 
personal transport 
safety measures, 
including 
seatbelts in 
vehicles and 
helmets for 
motorcycle users 
-Setting and 
enforcement of 
speed limits on 
roads 
-strict control and 
movement to 
selective bans on 
highly hazardous 
pesticides 

Ministry  
Youth & 
Sports 
 

Excise Tax on Import of Alcoholic Beverages. Administrative 
Regulation No. 41121-1/MOF/R/3 June 200955 
 
Penal Law on Speed Limits 
 
 

Other 
environmental 
risks 

-National 
standards for safe 
drinking water 
and sanitation 
within and 
outside 
households 
-Legislation and 

-Public 
Works 
-
Environment 
-Industry 
-Agriculture 
-FDA 
EPA 

Asbestos Regulation Of Liberia; Regulatory Instrument No. 
Ri/C&E 001-04/1756 
 
Guidelines for the Operation & Monitoring of Drinking Water 
Production Regulatory Instrument No. Ri/C&E-001-02/1757  
 
There is an act adopting the Environment Protection and 
Management Law of the Republic Of Liberia, 201058 
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Key Health 
Risk 

Policy 
Instruments 

Sectors 
Involved 

Progress in Liberia Remaining 
Gaps 

enforcement of 
standards for 
hazardous waste 
disposal 
-Actions to 
reduce human 
exposure to lead, 
including bans on 
leaded fuels and 
phase-out of lead-
based consumer 
products 
-Reduction and 
eventual phase-
out of 
subtherapeutic 
use in agriculture;  
Regulation of 
noise for public 
safety 

LMHRA 
Labor 
Ministry 

 
There is the “Food and Agriculture Policy and Strategic Plan 
of Liberia’’59  
 
Noise Pollution Control & Standards Regulation, 201760   

Table 1.  Progress and gaps in multisectoral actions for key NCDI risk factors in Liberia (Source: Liberia NCDI Poverty 
Commission) 
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