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Purpose: Non-communicable diseases impose a significant social, economic and health
burden. Hypertension, the leading contributor to the global burden of disease and a growing
public health problem worldwide, is one of the most serious non-communicable diseases. In
Ethiopia, empirical evidence on the economic burden of hypertension is limited. Therefore,
this study aimed to measure the cost of hypertension and associated factors at the University
of Gondar comprehensive specialized hospital, northwest Ethiopia.

Patients and Methods: An institution-based cross-sectional study was conducted on 442
adult hypertensive patients using a semi-structured questionnaire to estimate the direct and
indirect costs of hypertension. The human capital approach was used to calculate indirect
costs. A generalized linear model was fitted to identify factors associated with the cost of
hypertension at a 95% confidence level and <0.05 p-value.

Results: A total of 442, 56.3% female and 64.3% stage one hypertension patients were
included. The total cost of hypertension was ETB 2510.32 ($91.72) + 2152.80 (78.65) per
patient per year; The direct medical and non-medical cost constituted 60.81% and 12.17% of
the total cost of hypertension, respectively. Hospitalized (exp(b)=1.87, p<0.001), using
multidrug (exp(b)=1.32, p<0.000), high socioeconomic status (exp(b)=1.41,p<0.000), college
and above education(exp(b)= 1.35, p<0.016), government employment (exp(b)= 1.30,
p<0.012), retirement (exp(b)= 0.71, p< 0.001) and co-morbidity (exp(b)= 1.20, p<0.004)
were factors significantly associated with the cost of hypertension.

Conclusion: The total cost of illness of hypertension is high, and direct medical cost has the
highest component of the total cost of illness. Hospitalization, using multidrug, co-morbidity,
attending college and above education, highest socioeconomic status and government
employment were factors significantly associated with the high cost of hypertension.
Therefore, prevention and early detection of complications and co-morbidity are essential
to reduce hospitalization and the number of drugs to reduce the direct medical and indirect
costs.
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Introduction

Non-communicable diseases (NCDs) impose a large burden, and it causes disability,
death, and productivity loss that affect individuals, families, and communities. The
increasing incidence of NCDs will lead to greater dependency and mounting costs of
care on patients and their families. Moreover, it has a huge impact on human health,
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economic development and growth.! The prevalence of
NCDs has shifted from high-income countries (HIC) to low
and middle-income countries (LMIC), and are emerging as
challenges to socioeconomic progress.” ™

Cardiovascular diseases (CVD), cancer, chronic respira-
tory diseases and diabetes are the four main NCDs that
account for the large share of morbidity and mortality.>
In 2016, the estimated 71% of the 57 million deaths were
due to NCDs and 44% were due to CVDs.” Over the period
20112025, the cumulative lost output associated with NCD
in LMIC was projected to be $7.28 trillion with $500 billion
annual loss, that is, approximately 4% of the gross domestic
product.”

Hypertension is the leading contributor to the global
burden of disease and a growing public health problem
worldwide.® A review of current trends shows that the
number of adults with hypertension increased from
594 million in 1975 to 1.13 billion in 2015; two-third of
the increase was noted in low-and middle-income coun-
tries. The World Health Organization (WHO) African
Region reported that the highest prevalence of hyperten-
sion (HTN) was 27%.° There have been no studies on the
nationwide prevalence of CVD and HTN in Ethiopia.'
But a systematic review of nine studies indicated a 19%
prevalence of HTN."'

The increasing prevalence of hypertension is attributed
to population growth, aging population and behavioral risk
factors like unhealthy diet, harmful use of alcohol, lack of
physical activity, excess weight and exposure to persistent
stress.>®!? Since the main causes of HTN are preventable,
we can reduce the morbidity and premature death.
However, Ethiopia like many developing countries is
facing the chronic diseases epidemic.'?

The 2003-2014 pooled data from the United State of
America (USA) indicated that the mean annual medical
expenditure attributable to patients with hypertension was
$9089. Compared to individuals without hypertension, indi-
viduals with the disease had $1920 higher annual expendi-
ture. The estimated annual incremental cost is $131 billion
per year higher for the hypertensive adult population com-
pared with the non-hypertensive population.'* Loss of dis-
ability-adjusted life-years (DALYs) associated with HTN
increased from 95.9 million to143.0 million."

The fundamental goal of the cost of illness (COI) study
is to evaluate the economic burden the illness imposes on
individuals or society. Information about the disease COI
is essential to formulate and prioritize health care policies
and to allocate scarce resources efficiently. It is also

important to know about medical or social costs. The
COI studies traditionally stratify costs into categories,
like direct, indirect, and intangible costs.'®'” Therefore,
the assessment of economic costs of hypertension includes
direct medical and nonmedical and indirect costs or pro-
ductivity losses. Direct medical costs are spent on medical
products and services used to prevent, detect, or treat
a disease and its complications.'®

Thus, assessing the economic impacts of CVD and HTN
is often recommended to inform NCDs policymakers in
LMICs." Existing empirical evidence in Ethiopia which
mainly focuses on the prevalence of hypertension and its
complication,”®>* do not provide the full picture of the
impact of the disease. Complementing such evidence with
economic consequences will provide a full picture of the
burden of the disease.** To date, only one study has estimated
the out of pocket expenditure of hypertension patients,> as
the study failed to measure indirect costs, there has been no
clear classification of direct medical and nonmedical costs.

Therefore, this study aimed to identify the cost of ill-
ness of hypertension patients and associated factors at the
University of Gondar comprehensive specialized hospital.
The study would also show the impact of hypertension on
patients and the importance of its prevention and early
treatment for policymakers.

Materials and Methods

Setting and Design

A one year (2017-2018) retrospective institution-based
cross-sectional study was done at the University of Gondar
comprehensive specialized hospital (UoGCSH) Chronic
Illness Outpatient department from Nov to Dec 2018. The
hospital serves the community in its outpatient, inpatient and
emergency departments. The Chronic Illness Outpatient
department delivers services for hypertension patients twice
a week.

Study Participants

A total of 442 hypertensive patients or hypertension plus
other chronic diseases aged over 18 years and were on
follow-ups for at least one year as from 1st Nov 2017 or
before were included. When the patients arrived at the
clinic, their medical record cards were assessed and those
who fulfilled the inclusion criteria were included. Every
consecutive patient who met the criteria was selected until

the required sample size was achieved. Patients who were
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seriously ill and with chronic diseases other than hyperten-
sion were excluded from the study.

Data Collection Instruments

A semi-structured questionnaire that contained informa-
tion on socio-demographics, economic and clinical factors,
as well as direct medical and non-medical and indirect
costs, were used to collect retrospective data on patients
who were already diagnosed with hypertension. The data
were mainly collected through face-to-face interviews.
Some clinical data (co-morbidities, stage of hypertension,
complications, number of drugs prescribed) were collected
by reviewing patients’ medical record cards based on the
diagnosis and confirmations of physicians.

Data Quality Assurance

The questionnaire was prepared in the Amharic language,
and a pretest was done on 10% of the sample size out of
the study area before the actual data collection. To ensure
the quality of data, a two-day training was given on the
contents of the questionnaire and the purpose of the study
to data collectors.

Data Processing and Analysis

Data were coded and entered into EPI-INFO version 7 and
exported to STATA 12 software for further analysis.
Descriptive statistics (means, standard deviations, med-
ians, interquartile ranges (IQR) were calculated to deter-
mine the total and the component costs of hypertension.
Having considered the non-normal distribution of total
cost, generalized linear model (GLM) with gamma family
and log link function was constructed to evaluate indepen-
dent factors associated with total cost.?*° To validate the
distribution used in the GLM, the modified Park test was
applied. Only variables that were independently associated
with p-value <0.2 with total costs were included in the
final GLM. Variables with p-values < 0.05 at 95% con-
fidence level were taken as statistically significant.
Principal components analysis was used to characterize
the wealth status of the participants.

Measurements

The COI showed financial aspects including direct and
indirect expenditures that result from disability or injury
due to corresponding disease and/or its comorbidities. The
COI studies traditionally stratify costs into three categories
direct, indirect, and intangible costs. Since the intangible
prices have rarely been quantified in COI studies, here we

have a tendency to in the main concentrate on the primary
two classes. First, all the resources were identified and
measured in each category of costs. Then values were
attached for all identified resources and finally calculated
into total costs.

Direct Costs

Direct costs are the costs of medical and non-medical
resources to treat the disease. Direct medical costs related
to inpatient and outpatient services, such as medications,
laboratory tests, hospitalizations, and rehabilitation. Direct
non-medical costs were associated with what was spent on

transportation.'®

Indirect Cost

Indirect costs also called productivity lost, were related to
loss of income associated with the loss of the working time
of a person who was ill and their caregivers due to absen-
teeism. For those in the labor force, we used the human
capital approach to calculate indirect costs. For those who
were out of the labor market replacement value approach
was used.’

All cost data obtained from the cost questionnaire were
calculated as mean values per patient per year in the obser-
vation period. The cost currency was adjusted with interna-
tional cash, the United States dollar (USD). According to
the commercial bank of Ethiopia, the annual exchange rate
between the USD and the Ethiopian Birr (ETB) in 2017 was
USD 1.0 = ETB 27.735.!

Ethical Considerations

Ethical approval was obtained from the Ethical Review
Board of the Institute of Public Health, College of
Medicine and Health Science, the University of Gondar
(Ref. No.: TPH/77/2018). An official permission letter
was given to the Chronic Illness Outpatient department.
All study participants were oriented on the objectives and
purpose of the study. Written informed consent was
obtained from each participant. Patients at health facility
and sick individuals were informed that participation had
no impact on the provision of their health care. Study
team members safeguarded the confidentiality and anon-
ymity of study participants throughout the entire study.
Participation in the study was voluntary and individuals
were free to withdraw or stop the interview at any time.
This study was conducted in accordance with the
Declaration of Helsinki.
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Results
Sociodemographic and Economic

Characteristics

A total of 442 hypertensive patients participated in the
study with a response rate of 100%. The majority
(62.2%), of the participants were 45—64 years of age.
Participants who had no formal education and college
and above graduates were 191 (43.3%) and 81 (18.3%),
respectively. Most, 276 (62.4%), of the participants were
private workers. The lowest and highest SES were 147
(33.3%) and 147 (33.3%), correspondingly. The overall
characteristics
Table 1.

of the participants are reported in

Clinical Characteristics

The median (IQRs) duration of the disease was 4 (5) years.
Most, 284 (64.3%), of the participants were in stage one
hypertension, while complications and comorbid diseases
were detected in 175 (39.6%) and 215 (48.6%), respectively
(Table 2).

Cost of Hypertension

The overall annual mean cost of hypertension was ETB
2510.32 ($91.72) + 2152.80 (78.65). The direct medical
and nonmedical components of the cost of hypertension
were 61.81% and 12.17%, respectively. The overall cost
components is reported in Table 3.

Factors Associated with the Cost of

Hypertension

GLM was fitted to identify factors that had associations
with the overall annual mean cost of hypertension. The
modified Park test result showed that the overall annual
mean cost of hypertension was within the gamma
2.09, 0.000).
Sociodemographic and clinical variables independently

distribution  (coefficient p-value =
associated with the costs of hypertension illness at
p< 0.05 included education, occupation, SES, hospitali-
zation, co-morbidity and the number of drugs. Table 4
displays the results of the GLM analysis for the annual
cost of the illness of hypertension patients. Our analysis
found that hospitalization (exp(b)=1.87, p<0.001), multi-
drug (exp(b)=1.32, p<0.000), highest SES (exp(b)=1.41,
p<0.000), college and above education (exp(b)= 1.35,

p<0.016), government employment (exp(b)= 1.30,
p<0.012) and co-morbidity (exp(b)= 1.20,p<0.004) had
a significant association with higher cost, whilst

Table | Sociodemographic and Economic Characteristics of
Participants at UoGCSH 2018 (n=442)

Variables Frequency Median
(%) (IQR)

Age

18-44 40 (9.1)

45-64 275 (62.2)

>64 127 (28.7)
Sex

Male 193 (43.7)

Female 249 (56.3)
Marital Status

Single I (2.5)

Married 307 (69.5)

Widowed 79 (17.8)

Divorced 45 (10.2)
Ethnicity

Ambhara 343 (77.6)

Tigre 57 (12.9)

Others 42 (9.5)
Religion

Orthodox Christian 387 (87.6)

Muslim 51 (11.5)

Others 4 (0.9)
Educational Status

No Formal education 191 (43.2)

Gradel-8 98 (22.2)

Grade 9-12 72 (16.3)

Collage and above 81 (18.3)
Occupational Status

Private employee 276 (62.4)

Farmer 29 (6.6)

Retire 60 (13.6)

Government employee 77 (17.4)
Residence

Urban 376 (85.1)

Rural 66 (14.9)
Socioeconomic status

Lowest 147 (33.3)

Middle 148 (33.4)

Highest 147 (33.3)
Distance from the health facility (in 4 (8)
km)

Abbreviation: IQR, inter quartile range; km, kilometer.

retirement (exp(b)= 0.71, p< 0.001) had a significant
association with lower cost. Sex, age and complications
did not have a significant impact on total cost in the
GLM analysis (Table 4).
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Table 2 Clinical Characteristics of Participants at UoGCSH 2018
(n=442)

Table 4 Generalized Linear Model Analysis to Identify Factors
Associated with Annual Mean Costs of lliness of Hypertension

Variables Frequency (%) | Median (IQR) Variables Exp(b) | SE P value | 95% CI
Duration of disease (in years) 4 (5) Sex
Female 0.87 0.06 | 0.065 0.76-1.01
Stage of hypertension
Stage | 284 (64.3) Age 1.00 0.00 | 0.297 1.00-1.01
Stage Il 158 (35.7)
Hospitalization
Complication Yes 1.87 0.13 [ 0.000 1.63-2.15
Yes 175 (39.6) .
No 267 (60.4) Complication
Yes 1.09 0.08 | 0218 0.95-1.25
Hospitalization
Yes 116 (262) Numbe.r of drugs
No 126 (73.8) Multidrug 1.32 0.10 | 0.000 1.14-1.53
Co-morbidity SES )
Yes 215 (48.6) M.|ddle 1.09 0.08 [ 0.225 0.95-1.27
No 27 (51.4) Highest 1.41 0.11 | 0.000 1.21-1.64
No of drugs Education
Single drug 329 (74.43) Grade -8 0.96 0.08 [ 0613 0.81-1.13
Multidrug 113 (2557) Grade 9-12 1.03 0.11 [ 0.803 0.83-1.27
College and above | 1.35 0.17 | 0.016 1.06-1.73
Abbreviation: IQR, inter quartile range.
Occupation
Farmer 0.99 0.13 | 0912 0.76-1.28
Discussion Retired 071 008 | 0001 | 057-087
A retrospective prevalence-based cost of illness study was GE 1.30 0.13 | 0.012 1.06-1.59
carried out on patients with hypertension. The study Co-morbidity
revealed that the cost of the disease was ETB 2510.32 Yes 1.20 0.08 | 0.004 1.06-1.36
($91.72) per patient per year; education, occupation, SES, Constant 41.75 921 | 0.000 27.09-64.35

hospitalization, co-morbidity and number of drugs had
a significant association with the total cost of illness.

A study on the cost of illness is important to examine
the burden of the disease on the patient or society.
However, comparing the costs of illness reported by var-
ious studies is difficult across countries because of the
difference in currency and exchange rates. However, con-
sidering the percentage contributions of the various com-
ponents of the cost of illness might provide a better way

for comparison.

Abbreviations: Cl, confidence interval; GE, government employee; SES, socio-
economic status; SE, standard error.

The present study is the first to estimate both the direct
and indirect costs associated with hypertension in
Ethiopia. In the study, the total cost of illness was ETB
2510.32 ($91.72) per patient per year. To contextualize the
national data, this finding is higher than the national per
capita health expenditure report ($33.22) in 2017/18.%
The direct medical cost comprised the largest (60.81%)

Table 3 Annual Mean Costs of lliness of Hypertension ETB (US$) at UoGCSH 2018

Cost Components Mean £ (SD) of Cost % of Total Cost of lliness
Direct medical costs 1526.63 ($55.78) + 1300.75 (47.52) 60.81
Medication 890.70 ($32.54) + 951.16 (34.75) 58.34
Diagnosis 635.92 ($23.24) + 782.81 (28.60) 41.66
Direct non-medical costs (Transportation costs) 305.41 ($11.16) + 666.14 (24.34) 12.17
Indirect costs 678.28 ($24.78) + 1008.52 (36.84) 27.02
Total costs 2510.32 ($91.72) + 2152.80 (78.65) 100.00

Abbreviation: SD, standard error.
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component of the total cost of illness. This is in line with
a study in China.*> The percentage of drug cost was
higher. Previous studies also revealed that the contribution
of drug expense to the direct medical cost was high.****
This might indicate that the patients were on medication,
and 48.6% of the hypertensive patients sampled had other
co-morbidities. Moreover, hypertension is a chronic dis-
ease that needs a lifelong treatment that forces patients to
spend their money on drugs on a regular basis. The direct
non-medical cost/transportation expense was the lowest
(12.17%) of the total cost component. In this study, the
majority (85.1%) of the participants came from urban
areas, and the median distance from a health facility was
4km. This means, the health facility was easily accessible
to clients who did not need to expend a great deal on
transportation. The study from Nigeria revealed that geo-
graphical accessibility of a health facility lowers transpor-
tation costs.’® Additionally, completions of follow up
visits in a day help them to avoid extra spending on
accommodation. Indirect cost, also called productivity
lost was the second highest (27%) cost component of the
total cost of illness.

Compared to non-hospitalized patients, hospitalized
ones had to spend 1.87 times the mean annual total cost
of illness. This was supported by other studies in India and
Canada.’” Of the hospitalized patients, 58.6% had compli-
cations that needed more diagnoses, drugs and procedures
that increased the cost of illness. Co-morbidities and mul-
tidrug significantly increased the cost of illness. For exam-
ple, patients who had co-morbidities spent ETB 2917.11 ($
106.57), while those who had no similar problems
expended only ETB 2125.03. Multidrug users also spent
ETB 3444.55 ($125.85), whereas single drug users had to
pay only ETB 2189.44 ($79.99) annually. Other studies
are in line with ours.*®*° College and above educational
level was associated with a higher cost of illness. A study
in USA also supports this finding.'* A possible explana-
tion for this finding is that more educated people may have
better information about diseases, understand the benefits
of specialist care and adhere to treatment regimen. These
further increases health care utilization and expenditure.
Government employees had a higher cost of illness than
the privately employed, perhaps because most of the time
government-employees are a full-time worker with regular
incomes which enable them to cover their follow up costs,
whereas, retired patients have lower cost of illness com-
pared to private employed. Retired patients are less pro-

ductive and earn less income which reduces their

expenditure on the disease. Patients in the highest SES
had higher costs of illness than those who belong to the
lowest SES. This might be because differences in wealth
status lead to varying levels of health care utilization.
Those who belong to the highest SES have a better capa-
city to pay for health care services, expensive drugs and
diagnosis modalities. This view is supported by a study in
Nigeria which reported that people in the highest SES
spent more than those in the lower SES.* The total cost
of illness increase as we move from the lowest SES to the
highest SES.*#!

Limitation

Having been retrospective, our work could not be free from
recall bias. Besides, intangible costs were not estimated. On
top of that, as the study has focused on a specific institution,
it may be difficult to generalize the findings.

Conclusion

The present study provides a general estimation of the
direct and indirect costs of illness among hypertension
patients. The total cost of illness of hypertension is high
compared to the national per capita health expenditure.
Direct medical cost is the highest component of the total
cost of illness. Hospitalization, multiple drugs, co-
morbidity, college and above education, highest SES and
government employment had a significant association with
high cost of hypertension. This study tried to show the
economic burden on hypertension patients and commu-
nities. Prevention and early detection of complications
and co-morbidities are essential to reduce hospitalization
and the number of drugs to cut the direct medical and
indirect costs. Therefore, emphasis should be given to
prevent the development of complications that leads to
hospitalization of patients. Moreover, as hypertension is
a preventable disease, we can avoid these burdens on
individuals by adopting an appropriate lifestyle.
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