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ABSTRACT
OBJECTIVE: To estimate the economic costs of selected tobacco-related illnesses (TRI) in Kenya in 2022.

RESEARCH DESIGN AND METHODS: This study was conducted in 2 phases. Phase 1, conducted between 2021 and 2022, entailed conducting a
cross-sectional study conducted in 4 national public referral hospitals in Kenya. Patients with cardiovascular disease, cancer, chronic obstructive
pulmonary disease, or tuberculosis were interviewed to compute the indirect and direct medical costs related to the illness. Activity-Based Costing
approach was used to capture costs for services along the continuum of care pathway. In the second phase, the Tobacco Attributable Factor was
used to estimate the direct, indirect, and ultimately economic cost due to tobacco smoking.

RESULTS: The estimated health care cost attributed to tobacco use in Kenya is US$396,107,364. Among TRIs included in the study, myocardial
infarction had the highest health care cost at US$158,687,627, followed by peripheral arterial disease and stroke with health care cost of
US$64,723,181 and US$44,746,700 respectively. The main cost driver across all the illnesses is the cost for medication accounting for over 90% of
the total health care cost. The productivity losses from the diseases ranged between US$148 to US$360 and accounted for 27% to 48% of the
economic costs. The total cost attributable to tobacco use to Kenya’'s economy for the selected TRIs was between US$544.74 million and
US$756.22 million.

CONCLUSIONS/INTERPRETATION: Tobacco related illnesses impose a significant economic burden as reported for direct and indirect costs.
These findings underscore the need for strengthened implementation of the provision of the Framework Convention on Tobacco Control and the

Tobacco Control Act (2007) to facilitate a reduction in tobacco consumption in the population.
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Introduction

Tobacco use contributes to the risk factor of developing many
Non-Communicable Diseases. The high prevalence of tobacco use
among adults aged 15 years and above in Kenya poses a notable
public health issue, with 11.6% reported as tobacco users. Notably,
there is a gender disparity, as the rate of tobacco use is much higher
among men, with 19.1% using tobacco products compared to only
4.5% of women. Furthermore, 7.8% of adults smoke tobacco,
while 4.5% use smokeless tobacco. Among youth aged 13 to 15,
9.9% use tobacco products, with boys exhibiting a higher preva-
lence at 12.8% compared to 6.7% among girls. Additionally, 4.9%

of youth in this age group smoke cigarettes, with boys again
showing a higher rate at 7.4% vs 2.6% for girls. Similarly, 3.9% of
youth use smokeless tobacco, with a slightly higher prevalence
among boys at 4.3% compared to 3.3% for girls.2

Smoking and other forms of tobacco use impose economic
costs on societies through healthcare and productivity losses.
Eighty percent of these deaths occur in low- and middle-income
countries (LMICs).? In addition to the impact on health, the
effects of tobacco transcend other sectors such as agriculture and
the environment. In the absence of tobacco control measures
developing countries will face higher tobacco-related healthcare
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spending in the future,* which will further exacerbate the al-
ready overburdened healthcare systems in these countries.
Several studies have attempted to quantify the economic loss of
tobacco consumption globally and in some sub-Saharan African
countries. On a global scale, smoking has been shown to account
tor 1.8% of the worldwide gross domestic product.5 Regrettably,
40% of these economic losses occur in low- and middle-income
countries (LMICs), with a substantial proportion of these
expenses borne by individuals of lower socioeconomic status.
Additionally, smoking is responsible for 15% of all direct
healthcare costs in high-income countries.® Taiwan however has
reported lower proportions where smoking and SHS accounted
for 4.3% of the direct healthcare expenditure.7 The aggregate
total economic costs of smoking represent a significant loss for
the whole economy, reaching 2.1%-3.4% of gross domestic
product (GDP) in Australia, 1.3%— 2.2% of GDP in Canada,
and 1.4%-1.6% of GDP in the United States.® There is scanty
data regarding tobacco economic costs in Africa. In South
Africa, the financial impact of smoking was found to be 0.97%
of the GDP The healthcare expenses associated with smoking-
related diseases accounted for 4.1% of the overall health ex-
penditure in South Africa’ A study in Uganda found that
tobacco use totaled to 0.5% of the GDP. The estimated health
cost of tobacco use accounted for 4.1% of the total health
expenditure, as a percentage of the GDP.*°

A study in the USA reported that the economic losses from
cigarette smoking, totaling $864.5 billion, greatly exceeded the
income generated from cigarette sales, which amounted to $94.2
billion, at a ratio of nearly ten to 1 in terms of the net economic
impact of tobacco consumption.11 Proponents of the economic
benefits of tobacco have always argued that tobacco generates
substantial revenue to countries through taxation, sale of products
and provision of employment. The significance of tobacco pro-
duction, manufacture and retailing to country’s economy is usually
amplified by the tobacco industry to justify their demands against
tobacco control interventions.'? However, many of these argu-
ments fail to account for huge costs resulting from morbidity and
mortality from tobacco-related diseases.

Economic effects of smokeless tobacco are equally devastating
with smokeless-related cancer estimated to cost 0.45% of GDP in
Sri Lanka and the cost of Bidis use estimated to be 0.48% of GDP
in India.”® Regarding economic costs associated with illness due to
secondhand smoking (SHS),** a study done in 6 Asian countries
found that cost due to SHS accounted for 20.4% of all the cost
associated with tobacco consumption. This translated to approx-
imately 0.21% of the combined GDP in these countries.”> In
Greece, SHS accounted for 8.9% of the total tobacco economic
costs translating to 0.356% of the GDP.® This is similar to what
was found in Taiwan where the proportion attributed to SHS was
8% of the total economic costs. In China, SHS was responsible for
0.3% of the total health care costs with approximately $559 million
for outpatient visits and $612.4 million for inpatients in 2011.7 In
Greece the highest proportion of morbidity costs were from
musculoskeletal diseases for smoking and diabetes for SHS.™

These studies have shown that tobacco use presents many exter-
nalities in society. Smokeless tobacco use can also have indirect
economic impacts through externalities, such as environmental
costs and an increased burden on social welfare systems. The
production, distribution, and disposal of smokeless tobacco
products may have environmental consequences that require ad-
ditional resources for mitigation or remediation. Heart disease
emerged as the costliest disease associated with SHS in China.'”
The type of diseases with the highest direct economic cost due to
smoking varies according to geographic location and disease bur-
den. Diabetes and respiratory diseases were found to be the major
contributor of morbidity costs associated with tobacco-related ill-
nesses in Asia."” The economic impact of tobacco consumption in
India represents roughly 1.04% of the country’s gross domestic
product (GDP), with the excise tax revenue generated from tobacco
sales in the previous year accounting for a mere 12.2% of these
economic costs. Specifically, the direct medical expenses attribut-
able to tobacco use make up 5.3% of the overall healthcare ex-
penditure. The substantial financial burden placed on India’s
healthcare system by tobacco-related illnesses has the potential to
overwhelm public health resources and place strain on the economy,
highlighting the urgent need for significant expansion of tobacco
control initiatives in the Countty.18 In Indonesia, the 2019 economic
cost of smoking ranged from Rp 184.36 trillion to Rp 410.76
trillion (1.16%-2.59% of the gross domestic product)."” Each year,
smoking in Argentina results in 45,000 fatalities and 221,000
health incidents, leading to a financial burden of USD2782 million
in direct healthcare expenditures, USD1470 million in costs related
to decreased labor productivity, and USD1069 million in expenses
associated with informal caregiving. This amounts to 1.2% of the
country’s gross domestic product.20

While evidence shows tobacco has economic effects to coun-
tries, the economic effects of tobacco vary across countries driven by
unique characteristics facing the country such as prevalence of
tobacco use, disease epidemiology and economic structure. In
developing countries, the economic burdens of tobacco use are
reduced compared to developed nations because of lower
healthcare and labor costs, as well as lower levels of employment.
These costs are higher in high-income countries due to the large
size of the population and workforce affected, lost productivity and
premature mortality, and the associated healthcare cost.”

It is essential to assess the country-specific implications of
tobacco consumption in developing nations to support and direct
policy actions on tobacco regulation and oversight. Estimating the
economic impacts of tobacco use in Kenya is crucial for guiding
policy decisions based on evidence. This highlights the actual
expenses linked to tobacco use and offers a factual foundation for
defining the necessary policy measures to address the adverse
effects of tobacco use, encompassing both health and economic
costs. It also sheds light on the repercussions that nonsmokers may
face due to secondhand smoke, with an estimated 600,000 deaths
annually attributed to this cause.*’ Moreover, the population of
these countries carries the financial load resulting from tobacco-
related illnesses on the public healthcare system, irrespective of
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their smoking habits. By quantifying the economic impact of
tobacco use, a more comprehensive examination of the reper-
cussions of tobacco consumption on the economy becomes pos-
sible. These measures are also for advancing global development
objectives outlined in the Sustainable Development Goals (SDGs).
The findings of this study will catalyze urgent and effective policy
actions, driving meaningful progress toward public health and
sustainable development on a global scale.

This study is the first comprehensive economic analysis
that documents the costs of selected Tobacco Related I11-
nesses (TRI) in Kenya and the percentage of these expenses
that can be attributed to tobacco consumption. Using the
Activity-Based Costing (ABC) approach, this study offers
insights into costs arising from tobacco use in Kenya. The
study provides detailed estimates of both healthcare costs
and productivity losses from tobacco use in Kenya. In ad-
dition, the analysis fills the information gap on economic
effects of tobacco in LMICs, especially in Sub-Saharan
Africa since majority of existing studies are from high-
income countries.

Methods
Estimating the size of the population with TRIs

The study population consisted of patients diagnosed with tobacco-
related illnesses (TRIs) receiving outpatient or inpatient treatment
at the 4 national referral hospitals. These TRIs encompassed
cancers (oral-pharyngeal, laryngeal, and lung), cardiovascular dis-
eases (myocardial infarction, stroke, peripheral arterial diseases),
chronic obstructive pulmonary disease (COPD) including chronic
bronchitis, emphysema, and pulmonary tuberculosis. We classified
diseases using the International Classification of Diseases (ICD) for
statistical purposes and health management, with specific codes
assigned to different diseases associated with all deaths. Malignant
cancers (Cancer) are categorized by specific ICD codes for various
anatomical sites, including Esophagus (C15), Kidney and renal
pelvis (C64-C65), Larynx (C32), Lips, oral cavity, pharynx (CO0—
C14), The neck of the uterus (C53), Pancreas (C25), Stomach
(C16), Trachea, lungs, bronchi (C33—C34), Urinary bladder (C67),
and Acute myeloid leukemia (C92.0). Cardiovascular diseases
(CVD) are represented by conditions such as Cerebrovascular
disease (I60-169), ischemic heart disease (IHD) for various age and
gender groups, and Other arterial diseases (172-178) with specific
codes for males and females. Similarly, Respiratory diseases (CRD)
encompass disorders like Bronchitis, Emphysema (J40-J43),
Chronic airway obstruction (J44-J46), and Pneumonia, Influ-
enza (J10-J18) according to ICD coding. Furthermore, Diabetes
mellitus and Tuberculosis (TB) are included in the disease clas-
sification under ICD, aiding in the monitoring and analysis of
mortality patterns to effectively inform public health interventions
and research endeavors. The estimated health burden of the TRIs
in Kenya is presented in Table 1.

This study used a two-stage mixed sampling strategy
combining purposive and random sampling methods. First, 4

referral hospitals were purposively selected as they represent
the main hospitals providing services to the illnesses being
costed. The second stage included random selection of the
patients containing the selected TRI. Patient records from
both outpatient and inpatient departments were initially
screened to identify individuals with tobacco-related ill-
nesses. Daily reviews of inpatient and outpatient registers
were conducted across all relevant wards and clinics in the
selected healthcare facilities during the study period to
identify any new patients with tobacco-related illnesses. The
study included all patients aged 18 years and above in spe-
cialty clinics, surgery and medicine wards, and those who met
the inclusion criteria. Patients who did not provide consent or
had severe incapacitation were deemed ineligible to partic-
ipate in the study. The inpatient and out-patient registers
were reviewed daily in all the relevant wards and clinics
during the study period. For outpatient, the study targeted all
the adult outpatient specialty clinics, surgery and medicine
wards and all patients who met the criteria.

Study design

This study was a cross-sectional analysis of the cost of illness in
Kenya, conducted at the 4 main tertiary hospitals: Kenyatta
National Hospital (KNH), Moi Teaching and Referral Hospital
(MTRH), Kenyatta National Hospital-Othaya Referral Hospital
(KNH-ORH), and Kenyatta University Teaching, Referral, and
Research Hospital (KUTRRH), between 2021 and 2022. These
facilities were selected because they attend to patients with the 4
study conditions (Cancer, CVD, COPD and tuberculosis) within
their inpatient and out-patient departments. Patients with CVD,
cancer, COPD, or TB were interviewed using a preformed
questionnaire which included the patient’s demographic details,
the type of tobacco use, indirect and direct medical costs related to
the illness. The direct costs included costs of medicines, con-
sumables, diagnostics, and personnel, travel and subsistence,
materials and supplies, rent, utilities, maintenance expenses, other
recurrent, furniture & equipment, operational equipment, insur-
ance and other services. The indirect costs were costs associated
with lost productivity due to these TRIs.

Study procedures

Two research assistants gathered data at the hospitals involved in
the study. They underwent training on the standardized data
collection tool, study protocol, and procedures. Following the
training, a pilot test of the study procedures was carried out. Prior
to commencing data collection, the research team introduced the
study to the hospital management teams and departments. A visit
was made to the health facility study sites to evaluate the feasibility
of conducting the research. The team requested cooperation from
the hospital authorities to facilitate the implementation. Quality
checks were performed daily to identify inconsistencies, incomplete
information, and conflicting responses.
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Table 1. Diseases characteristics.

VARIABLE

CATEGORY

TRI Myocardial infarction
Cerebral vascular accident
Peripheral arterial diseases
Oral-pharyngeal cancer
Oesophageal cancer
Laryngeal cancer
Lung cancer
Chronic bronchitis
Emphysema
Tuberculosis
Nasopharyngeal cancer
Comorbidities Yes
No
(Blank)

Patient admission status Out-patient
In-patient
Time since diagnosis of TRI <5 years
5-10 years
>10 years

Total

The following data collection tools were used;

(a) Key informant interview guide for CVDs, COPDs,
selected cancers and pulmonary TB

(b) Process maps for adaption

(c) Client exit survey

(d) Facility cost data collection tool

The collection was done online via phones or tablets and
using ODK platform.

Data analysis

The study utilized Statistical Package for Social Sciences (SPSS
version 23.0) and Statistical Application Software (SAS version
9.0) for analysis. The data analysis process involved creating
service pathway maps, estimating inputs for each service per
patient, quantifying resource capacity and cost, calculating unit
costs per visit, and determining client economic costs. Client

FEMALE BOTH SEXES
NO
31 57 23 43 54 3
74 45 91 55 165 8
23 64 13 36 36 2
459 63 266 37 725 36
34 65 18 35% 52 3
144 81 34 19 178 9
107 53 95 47 202 10
73 51 69 49 142 7
46 56 36 44 82 4
100 67 50 33 150 7
150 61 9 39 246 12
309 54 263 46 572 28
929 64 526 36 1455 72
3 60% 2 40% 5 0%
807 60% 536 40% 1343 66
434 63% 255 37% 689 34
1156 62% 711 38% 1867 92
50 53% 45 47% 95 5
35 50% 35 50% 70 3
1241 61 791 39 2032 100

exit survey responses were used to compute economic costs,
including out-of-pocket expenses, transportation costs, and
opportunity costs. The total cost of patient care was calculated
by multiplying resource costs by usage time and adding
equipment and supplies costs. Direct health costs were inte-
grated with mortality and morbidity costs to assess economic
burden. Indirect costs were included, along with the economic
impact of tobacco use using the Tobacco Attributable Factor
(TAF). The study evaluated the overall impact of tobacco on the
economy by considering government tax revenue and contri-
butions, aiming to determine the net societal cost of tobacco use.

Cost of illness estimation

The economic cost of tobacco was estimated based on the cross-
section data capturing cost of care, and productivity losses as
estimated based on the data collected through client exit in-
terview/survey.

Healthcare cost. The following types of costs were derived for
this study.
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¢ Staff Cost: This included expenses associated with the
healthcare professional involved in treating the TRI such
as salaries, wages, benefits, and any other costs related to
staffing, such as training and recruitment.

e Consumables Cost: This included the cost of consum-
able items used in the treatment of the TRI. We included
items such as medical supplies, disposable equipment,
laboratory tests, and other materials directly consumed
during the provision of healthcare services.

® Medicines Cost: This represented the expenses associ-
ated with the medications prescribed for the treatment of
TRI. We included the cost of pharmaceutical products,
drugs, and any related supplies necessary for medication
administration.

® Overhead Costs: These were indirect expenses that were
not directly tied to TRI but were necessary for the overall
functioning of the healthcare system. These costs in-
cluded administrative expenses, utilities, facility main-
tenance, and other general operational costs.

* Capital Costs: These included the expenses associated
with acquiring and maintaining capital assets used in the
treatment of TRI eg, the cost of medical equipment,
infrastructure, facilities, and any long-term investments
required to support the provision of healthcare services.

Activity-Based Costing approach was used to capture costs
for services relating to CVD, COPD, selected cancers, and
pulmonary TB at the facility level. Activity-based costing ap-
proach is a patient-centered approach that allow measurement
of all the resources including health care workers, equipment,
medications, and consumables used to provide the patients with
their required health services.*

The activity-based costing approach consists of the following
steps: Selecting medical conditions under each of the 4 broad
areas of CVDs, COPD, selected cancers and pulmonary TB;
defining the care delivery value chain: - charting out all the
activities in the entire cycle in the provision of health care
services; creating process maps for each activity in the delivery of
health services — recording every administrative and clinical
process involved in the care of the chosen medical condition;
obtaining the time spent and resource used in serving a patient
at each point through the entire service chain to arrive at time
estimates for each process; estimating the expense of supplying
patient care resources, which includes direct and indirect care
costs, as well as overhead and support center costs; estimating
the capacity of each resource and calculating the capacity cost
rate and the total cost of patient care per disease.

Productivity losses. The health care cost was combined with the
mortality and morbidity cost to estimate the economics cost for
the TRIs diseases. Mortality loss was estimated based on the lost
productivity attributable to reduced productivity due to years

lost as a result of premature death. While the morbidity loss was
based on estimated lost output due to absenteeism from work —
here the person did not go to work; lost output due to
presenteeism — here the person went to work alright but because
of sickness they cannot function efficiently, inability to produce
optimally on account morbidity of the from the TRIs.

Productivity losses arising from morbidity and premature
death were estimated based on the Disability adjusted life years
(DALYs) from TRIs. The DALYs were estimated by

The DALYs = YLL + YLD

YLD = DW*Prevalence or number of cases

YLL = Remaining years of life at the time of death based on

life expectancy * number of deaths observed

Total economic cost of tobacco consumption. To estimate the total
economic cost the direct cost (cost related to health cost) and
indirect cost (cost related to lost productivity) were added to get the
economic cost of each of the disease. The Tobacco Attributable
Factor (TAF) was used to estimate the direct, indirect, and ul-
timately economic cost attributable to tobacco use. The Tobacco
Attributable Fraction (TAF) represents the percentage of health
risks, healthcare service utilization, healthcare expenses, deaths, or
other health consequences that can be linked to tobacco use. In
Kenya, the TAF for each specific disease was determined by
calculating the morbidity and mortality associated with tobacco use
within the 4 designated disease categories.

In the SAMMEC method, the number of deaths attrib-
utable to each cause of mortality was computed using the
tollowing formula:

SAM = OM x PAF

Mortality attributable to tobacco smoking or smoking at-
tributable mortality (SAM) is the product of observed mortality

(OM) and Tobacco attributable fraction (TAF) and PAF is
bases on formulae by Levin [10]

(Po + p1RR4 +P2RR2) -1

TAF =
po +p1RR1 + pRR,

Where po,p1 and py are the prevalence of non-smokers,
smokers, and ex-smokers respectively. RR; and RR, are the
risk of dying from any cause of smokers and ex-smokers.

The use of the TAF enabled estimation of the net and
economic cost of tobacco use by netting off the effect of other
variables that affect tobacco related diseases. The TAF for each
TRIs was multiplied with the total economics cost of tobacco to
get the economic cost attributable to tobacco use.

Economic Benefits from tobacco. The total contribution to the
economy by the tobacco industry is captured as aggregate to-
bacco revenue in the country across the production and con-
sumption system. This is also reflected as country Gross
Domestic Product contribution from the tobacco industry.
Thus, the revenue accruing to the leaf farmers, cigarette retailers
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and wholesalers, manufacturers, taxes, and all other groups
within the production and supply chain. The total GDP at-
tributable to the whole tobacco industry was sourced from the
Economic survey, 2022.%* This approach was applied to
quantify the gross and net economic benefits of tobacco use in
the markets. The proportion of selected TRIs to the burden of
Tobacco use was multiplied with the total economic benefits of
tobacco use to get the economic benefits attributable to tobacco
use. Kenya GDP is $105 Billion with tobacco industry con-
tributing 7% of GDP equivalent to $7.1 Million,** the selected
TRIs account for 34.35% of GDP attributable to tobacco in-
dustry equivalent to $2.5 Million.

Cost and benefits from tobacco. The study adopted a simple cost
and benefit framework, making use of estimated total gain vs the
benefits of tobacco use to generate the cost benefit ratio. The
ROI was established by comparing the benefits vs the costs. We
quantified the ROI by estimating monetized DALYs based on a
constant value per statistical life year (VSLY) derived from a
VSL estimate. There is uncertainty in VSL, and it does not
represent the inherent value of life but condenses actual and
stated trade-offs people make in choosing between money and
small changes in mortal risk. The VSLY is provided by the
residue of life expectancy and age of death. We used the Value of
Statistical Life-Year for Kenya which is Ksh. 358,567. Both
costs and benefits were discounted at a yearly rate of 3%, in line

with economic principles and guidelines.25

Ethical considerations

The study received ethical approval from the Kenyatta National
Hospital-University of Nairobi Research and Ethics Com-
mittee (KNH/ERC/R/168) and the Moi University/Moi
Teaching and Referral Hospital Institutional Research and
Ethics Committee IREC Number FAN 0003954).

Results

Disease characteristics

Oral-pharyngeal cancer was the most common disease among
the TRIs, accounting for 36% of cases, followed by nasopha-
ryngeal cancer at 12% and lung cancer at 10%. Peripheral ar-
terial diseases had the lowest representation. Just over a quarter
of patients had additional comorbidities, and one-third of
patients required hospitalization. Most patients (52%) had been
diagnosed with the TRIs in the last 5 years. See Table 1 below.

Healthcare expenditures attributed to TRIs

Among the tobacco related illness included in the study, lung
cancer had the highest health care cost at 23,365 per case,
followed by Oral-pharyngeal cancer and Laryngeal cancer with
health care cost of 7637 and 6922 per case respectively. See,
Table 2 below. The main cost driver across all the illnesses was

the cost of medicines, accounting for over 90% of the total
health care cost, and 65% and 66% in chronic bronchitis and
Emphysema, respectively. The other key cost drivers were
healthcare personnel cost accounting for 4%-16% and capital
costs accounting for 0.1%-15% of the health care cost across the
diseases covered in the study. See Figure 1 below.

Future economic burden of Tobacco Related illnesses

DALYs were estimated for TRIs using Disability Weights
(DW) from the Global burden of disease, 2019. The estimated
Years of Life Lost due to premature death used for each of the
TRIs dataset is presented expressed in Table 3 below.

The Value of a Statistical Life-Year for Kenya which is Ksh.
358,567%° was applied to monetize the DALYs. The estimates
were expressed in 2022, the base year of the cost analysis. Both costs
and benefits were discounted at an annual rate of 3%, in accordance
with economic guide]ines.27 The results are presented in Table 3,
which show TRIs have a significant economic burden with the total
monetized value of the DALYs from the selected TRIs, ranging
from US$923 million to US$2.2 billion per year. See table 4 below.

The Tobacco Attributable Factor (TAF) was used to esti-
mate direct, indirect, and ultimately economic cost attributable
to tobacco use. The Tobacco Attributable Fraction (TAF) is
derived from morbidity and mortality data, representing the
percentage of health risks, healthcare service utilization,
healthcare costs, deaths, or other health outcome measures that
can be attributed to tobacco use. Table 5 shows that TAF for the
TRIs included in the study ranged from as high as 61% for Lung
cancer to 7% for Cerebral Vascular Accident (Stroke).

The results are presented in Tables 5 and 6 below for Health
care Cost and Productivity loss, respectively.

We estimated the total economic cost attributable to selected
TRIs by adding together direct cost (cost related to health cost)
and indirect cost (cost related to lost productivity) for each of the
TRIs multiplying with the specific TAF to get Total Pro-
ductivity loss and healthcare costs associated with tobacco use
for each disease. See Table 7 below.

Cost benefit analysis

In 2022, the tobacco industry’s revenue was $7.35 Million. This
represented 7.0 % of Kenya’s GDP of $105 Billion in the same
year. At the same time, selected TRIs attributable economic cost
of tobacco use (Table 6) account for 34.35% of tobacco in-
dustry’s revenue (Share of GDP form the tobacco industry).

In a simple cost and benefit framework, we found that the
financial impact of tobacco use in Kenya ranges from
US$544.74 million and US$756.22 million, while the tobacco
industry’s contribution to GDP (benefit from tobacco industry)
was $252.93 Million.

Using the estimated total gain vs, the benefits of tobacco use,

we found that tobacco use resulted in a net loss of between
US$291.8 million and US$503.29 million annually. The result
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Table 2. Total annual healthcare cost by TRls, (in US Dollars).

DISEASE/TRI STAFF COST CONSUMABLES COST
Myocardial infarction 236.8 44.8
Cerebral vascular accident (stroke) 276.2 45.3
Peripheral arterial disease 237.6 34.2
Oral-pharyngeal cancer 538.2 56.5
Laryngeal cancer 226.9 18.3
Lung cancer 702.4 90.0
Chronic bronchitis 234.0 34.7
Emphysema 351.0 33.8
Tuberculosis 254.6 41.6

115KES = 1USS.
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Figure 1. Distribution of Total Healthcare cost by Cost categories.
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to a net loss ratio of between 2.2 and 3, meaning for every
dollar received by the tobacco industry the economy loses $2.2
to $3 in terms of healthcare expenses and lost productivity.
This signifies poor value for money from this investment. See

Table 8 below.

Discussion

The costs presented are for the period between 2021 and 2022.
Our analysis found that treating and managing TRIs included
in the study in Kenya presents enormous cost to the health
system. The total cost of treating TRIs is estimated at $2.8
Billion. Of these costs, we estimate that $396.1 Million is linked
to tobacco use, accounting for 14% of the total expenses as-
sociated with treating and handling the TRIs. The economic
burden of tobacco use falls within the range of $544.74 million
and $756.22 Million The economic implications of tobacco

consumption in Kenya is slightly less than what has been found
in South Africa (US$2.88 billion) but more than what was
found in Uganda (USD126.48 million).” The variances can be
clarified by the differences in smoking rates and the prevalence
of Tobacco-Related Illnesses (TRIs) among the countries.
For every dollar received in the tobacco industry, the
economy loses $2.2 to $3. Similar findings have been found in
previous studies.'® This essentially demonstrates that revenue
accrued by the entire tobacco economy is less than the cost to
the economy. This net loss is a likely underestimation as it
does not consider other losses experienced in the tobacco
production chain such as illnesses associated with tobacco
farming and factory injuries. This notable net loss is a strong
indication of the need for the government to fully implement
the Tobacco control law of 2007%® and the recommendations
of the WHO FCTC* paying close attention to law
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enforcement and fiscal measures such as raising the excise tax
on tobacco products. Moreover, as stipulated by the tobacco
regulations of 2014, the country now receives 2% solatium
compensation contribution from tobacco products that are
either manufactured or imported to the country and these
funds should be used to strengthen tobacco cessation pro-
grams and other prevention programs.30

There were variations seen in terms of health cost at-
tributed to tobacco use for each disease with myocardial
infarction having the highest healthcare cost at
US$158,687,627 and the least health care cost found in
Oropharyngeal cancer at US$119,139. Studies done else-
where attribute the highest health care cost to different
diseases, for example lung cancer in Argentina and musculo-

Table 3. Total disability adjusted life years gained.

TOTAL DALYS TRIS

DISEASE/TRI LOW

MEDIUM HIGH

1 Myocardial infarction 22,952 78,472 133,991

2 Cerebral vascular accident (stroke) 4505 71,957 139,409

skeletal diseases in Greece, which reflects the differences in
the burden of the diseases and the maturity levels of the
health system between countries. The care all, the total
healthcare expenses linked to tobacco use in our study was
found to be US$396,107,364. Our findings are consistent
with what was found in various Latin American countries.>!
In India a higher health cost of US$6.05 billion was reported
and the difference could be explained by the higher preva-
lence of tobacco use in India.!*

Further analysis indicated that most of the healthcare costs
were related to the costs of medicines ranging from 65% to 95%
of the total healthcare costs of treating and managing TRIs. A
higher proportion of capital costs was seen in health care costs
for chronic respiratory diseases: chronic bronchitis and em-
physema. The high health care costs found in our study un-
derpins the importance of prevention programs to reduce the
use of tobacco in the population. This will have an overall effect
reducing the costs to both the patient and healthcare system in
the long term. Key to note is that in Kenya, out of pocket
expenditures (OOPs) contributes to 20% of the financing
schemes for NCDs. Cessation and prevention programs will

reduce OOPs.?
The results attest to substantial productivity losses ranging

3 Peripheral arterial disease 7846 25357 42,868 between US$148.63 million and US$360.12 million,
4 Oralpharyngeal cancer 43 55 68 showing that ultimately society bears a significant brunt of

tobacco use that translates to economic losses. When com-
5 Laryngeal cancer 491 630 769 pared to direct health care cost, productivity costs accounted
6 Lung cancer 345 443 540 for between 27% and 48% of the overall financial burdens

7 Chronic bronchitis 64,173 92,248 120,324

8 Emphysema 96,259 105,172 114,085

9 Tuberculosis 71,142 83,922 96,702

Table 4. Annual monetized burden (DALYs) of TRIs (in USD).

associated with tobacco use in Kenya. This is consistent with
what was found in Tanzania®® but is in contrast to India*
where the 78% of the total economic costs attributed to
tobacco use were accounted for by indirect costs.** The
divergent results can be explained by the difference in

DISEASE/TRI LOW MEDIUM HIGH

1 Myocardial infarction 79,133,739 270,551,837 461,969,936
2 Cerebral vascular accident (stroke) 15,531,164 248,089,914 480,648,664
3 Peripheral arterial disease 27,052,286 87,425,070 147,797,855
4 Oral-pharyngeal cancer 148,943 191,092 233,241

6 Laryngeal cancer 1,692,989 2,172,081 2,651,173

7 Lung cancer 1,189,560 1,526,189 1,862,818

8 Chronic bronchitis 221,252,269 318,050,137 414,848,004
9 Emphysema 331,878,403 362,607,885 393,337,367
10 Tuberculosis 245,280,627 289,343,015 333,405,403

Total 923,159,981 1,679,957,221 2,236,754,461



Mwai et al 9

Table 5. Health care cost attributable to tobacco use by TRI (in USD).

DISEASE/TRI TRI COST SEEKING CARE TAF (%) TRIS ATTRIBUTABLE COST OF CARE
Myocardial infarction 985,637,435 16 158,687,627
Cerebral vascular accident (stroke) 886,618,916 7 64,723,181
Peripheral arterial disease 650,522,570 11 72,858,528
Oral-pharyngeal cancer 458,225 26 119,139
Laryngeal cancer 4,720,661 53 2,506,671
Lung cancer 11,196,713 61 6,818,798
Chronic bronchitis 88,008,336 41 35,819,393
Emphysema 119,643,583 37 44,746,700
Tuberculosis 81,894,398 12 9,827,328
Total 2,828,700,836 396,107,364

Table 6. Productivity losses attributable to tobacco use by TRI's condition (in USD Millions).

TRI'S MONETIZED DALY GAINED TOBACCO ATTRIBUTED TRI'S
ANNUAL MONETIZED DALY GAINED ANNUAL
TRI CONDITION LOW MEDIUM HIGH MEDIUM HIGH
Myocardial infarction 79.13 270.55 461.97 16.1 12.74 43.56 74.38
Cerebral vascular accident (stroke) 15.53 248.09 480.65 7.3 2.50 39.94 77.38
Peripheral arterial disease 27.05 87.43 147.80 11.2 4.36 14.08 23.80
Oral-pharyngeal cancer 0.15 0.19 0.23 26.0 0.02 0.03 0.04
Laryngeal cancer 1.69 217 2.65 53.1 0.27 0.35 0.43
Lung cancer 1.19 1.53 1.86 60.9 0.19 0.25 0.30
Chronic bronchitis 221.25 318.05 414.85 40.7 35.62 51.21 66.79
Emphysema 331.88 362.61 393.34 37.4 53.43 58.38 63.33
Tuberculosis 245.28 289.34 333.41 12.0 39.49 46.58 53.68
Total 923.16 1579.96 2236.75 148.63 254.37 360.12
methodology used and the fact that generally health care cost ® The analysis focuses only on healthcare expenditures
in Kenya remain significantly high.35 Nevertheless, these where usage patterns differ between individuals with
productivity losses can be averted by strengthening the Tobacco-Related Illnesses (TRIs) and those without
current tobacco control initiatives in Kenya. TRIs, potentially excluding areas where people with

TRIs may utilize services at higher rates.

Limitations of the study ¢ Variations in the average cost of health services based on
TRI status are not factored in. If individuals with TRIs

This cost estimate is conservative and likely underestimates the . )
tend to use more expensive health services, the cost

true burden of tobacco use for the following reasons: .
estimate may be too low.

® The estimate does not account for intangible costs like ® The study addresses differences in healthcare utilization

pain and suffering, care provided by informal caregivers, related to TRIs, such as the number of hospital inpatient

and administrative costs of insurers. days, but does not consider variations in the types of
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Table 7. Total Economic Cost of Tobacco Use in Kenya (in USD Millions).

TOBACCO ATTRIBUTABLE TRI'S MONETIZED
DALY GAINED ANNUAL

TOBACCO ATTRIBUTABLE TRIS ATTRIBUTABLE COST OF CARE ~ TOTAL TOBACCO ATTRIBUTABLE TRI'S LOSS TO

THE ECONOMY

DISEASE/TRI LOW MEDIUM

Myocardial infarction 12.74 43.56 74.38
Cerebral vascular accident (stroke) 2.50 39.94 77.38
Peripheral arterial disease 4.36 14.08 23.80
Oral-pharyngeal cancer 0.02 0.03 0.04
Laryngeal cancer 0.27 0.35 0.43
Lung cancer 0.19 0.25 0.30
Chronic bronchitis 35.62 51.21 66.79
Emphysema 53.43 58.38 63.33
Tuberculosis 39.49 46.58 53.68
Total 148.63 (27%)  254.37 (39%)  360.12 (48%)

MEDIUM
158.69 171.43 202.25 233.06
64.72 67.22 104.67 142.11
72.86 77.21 86.93 96.65
0.12 0.14 0.15 0.16
251 278 2.86 293
6.82 7.01 7.06 7.12
35.82 71.44 87.03 102.61
4475 98.18 103.13 108.07
9.83 49.32 56.41 63.51
396.11 544.74 (100%)  650.48 (100%)  756.22 (100%)

Table 8. Net impact of tobacco use in the markets based on costs attributable to selected TRIs, 2022. (In USD Millions).

ITEM

Total tobacco attributable TRI’s loss to the economy
Selected TRIs contribution to GDP (benefit from TRiIs)
Net loss from tobacco use

Cost — Benefit ratio

healthcare professionals seen (eg, specialists vs primary
care physicians).

® Individuals with undiagnosed TRIs are categorized with
the non-TRI population in the study. If those with
undiagnosed TRIs use more healthcare services per
capita than those without TRIs, the healthcare costs
attributed to TRIs may be underestimated.

Subsequent research could explore the expenses related
to Tobacco-Related Illnesses (TRIs) in the areas over-
looked in the current analysis. The national cost estimate of
TRIs was determined using prevalence-based cost-of-
illness methods, incorporating data from client medical
record reviews and client exit surveys. Various data sources
were examined for certain cost components (eg, supply
costs), and the findings were cross-referenced to ensure the
reliability of the results.

Conclusions

Tobacco use exerts a notable economic influence on Kenya,
ranging from between US$$544.74 million and US$756.22
million. This economic analysis further highlights that for every

dollar received by the tobacco industry in the form of revenue,

LOwW MEDIUM HIGH
544.74 650.48 756.22
252.93 252.93 252.93
291.80 397.55 503.29
1: (2.2) 1: (2.6) 1: (3.0)

the economy loses US$2.2 to US$3. These findings underscore
the need for strengthened implementation of the provision of
the WHO FCTC and the Tobacco Control Act to facilitate a
reduction in tobacco use in the population. In particular,
measures such as increasing excise tax on tobacco products,
strengthening cessation programs, enhancing the capacity of law
enforcement agencies to combat illicit trade in tobacco and
education of the public on the harms of tobacco use need to be
prioritized.

Reducing tobacco use is crucial for global public health goals,
as outlined in the Sustainable Development Goals (SDGs),
particularly SDG 3 focusing on healthy lives and well-being.
Tobacco use is a major cause of non-communicable diseases,
leading to high morbidity and mortality rates worldwide.
Lowering tobacco consumption can reduce NCD burden, cut
healthcare costs, and enhance population health, in line with
SDG 3 objectives. Moreover, this effort supports SDG 1 by
potentially alleviating poverty and SDG 12 by promoting
sustainable practices. Addressing tobacco use is vital for nur-
turing a healthier, more sustainable future aligned with the
broader SDGs agenda.

Implementing effective tobacco control measures in Kenya
necessitates a collaborative effort between governmental and
non-governmental entities. The government should lead in
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developing and enforcing comprehensive tobacco control pol-
icies in line with the WHO Framework Convention on To-
bacco Control, including measures like increased tobacco taxes
and graphic health warnings. NGOs can support by advocating
for policies, conducting research, and raising awareness. Gov-
ernmental enforcement units should monitor compliance, with
NGOs aiding in awareness campaigns and oversight. Joint
public awareness initiatives should educate on tobacco risks and
cessation services. The government should provide accessible
cessation services, while NGOs offer counseling and support
groups. Monitoring and evaluation of measures is crucial, with
the government collecting data and NGOs assisting in research.
Through collaboration, both sectors can effectively implement
tobacco control measures in Kenya, leading to better public
health outcomes and reduced tobacco-related diseases.

Policy implications

Implementation of tobacco control measures in Kenya requires a
multi-faceted approach involving both governmental and non-
governmental entities. The Kenyan government can take
proactive steps such as passing comprehensive tobacco control
legislation, enforcing existing laws, and increasing taxes on
tobacco products to reduce affordability and accessibility.
Governmental bodies can also collaborate with non-
governmental organizations (NGOs) to raise awareness about
the health risks of tobacco use through educational campaigns
and community outreach programs. NGOs can play a crucial
role in advocating for policy change, providing cessation support
services, and monitoring the tobacco industry’s activities to
ensure compliance with regulations.

Several barriers may impede the effective implementation of
tobacco control measures in Kenya, including industry interfer-
ence, lack of political will, and limited resources for enforcement.
To overcome these challenges, it is essential to strengthen col-
laboration between relevant stakeholders, increase public awareness
through media campaigns, and engage with policymakers to
prioritize tobacco control on the national agenda. Additionally,
capacity building efforts to enhance enforcement mechanisms and
training for healthcare professionals on tobacco cessation inter-
ventions can help mitigate these barriers. Developing partnerships
with international organizations and leveraging their expertise and
resources can also support the successful implementation of to-
bacco control policies in Kenya.

The impact of implementing comprehensive tobacco control
measures in Kenya could lead to a significant reduction in tobacco-
related morbidity and mortality, improved public health outcomes,
and a decrease in healthcare costs associated with treating tobacco-
related illnesses. By aligning with global best practices and
evidence-based strategies, Kenya can strengthen its tobacco control
policies and regulations to create a healthier environment for its
citizens. Furthermore, the findings of such initiatives can inform
the development of new policies, such as smoke-free laws in public

spaces, stricter advertising restrictions, and enhanced support for
tobacco cessation programs.
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Appendix

Abbreviations

US dollar

United States dollar
KES Kenyan Shilling
PPP

TRI

Purchasing power parity
Tobacco Related Illness
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