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Abstract

Hypertension in low- and middle-income countries such as Morocco has an economic
importance due to its high prevalence and cost. The aim of this study is to estimate direct health
costs (DHC) for hypertension patients followed in primary health care facilities in Morocco.
A cost of illness prevalence-based study was carried out on hypertension patients followed in
public primary health care facilities in Fez. Data were collected using a questionnaire,
including sociodemographic and clinical data and healthcare resources utilization: medical
tests, medications, and medical visits. DHC was estimated using a bottom-up approach
method from a societal perspective and a one-year time horizon. Official prices published by
the national agency for health insurance were adopted as unit costs. Cost was compared to
annual household income for calculating the catastrophic cost. Cost is defined as catastrophic
if it exceeds 10% of annual household income.

We included 146 patients. The mean age was 60.7+11.1 years; 70.5% were men. More than
half (54.2%) of participants had uncontrolled hypertension. The direct medical cost was
estimated at 368.8+120.8 United States dollars per patient. Costs of medical tests and drugs
represented, respectively, 58.6% and 30.5% of total direct cost. The incidence of catastrophic
cost was 76.8%.

Hypertensive patients incur substantial direct costs. High rates of catastrophic costs illustrate
the urgency of improving financial risk protection for these patients and strengthening primary

care to ensure the affordability of hypertension care.
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Introduction

Hypertension remains a major global public health challenge. The number of adults with high
blood pressure has increased continuously over the years. with most of the growth occurring
in low- and middle-income countries [1]. In 2024, the World Health Organization (WHO)
estimated that around 1.4 billion adults aged 30-79 years were living with hypertension, with
only 23% achieving adequate blood pressure control [1]. Hypertension is a major cause of
premature death worldwide [1]. Each year, uncontrolled hypertension is associated with more
than 10 million deaths worldwide [2].

Hypertension is also a significant economic burden. The results of a systematic review
including the costs of hypertension in 15 countries showed that the average total costs of
hypertension for all countries studied, calculated per person, were $ 630.14, and direct costs
constituted more than 50% of total costs [3]. In low and middle countries, studies reported
monthly costs for hypertension treatment around $22 [4].

In Morocco, the situation is equally concerning. According to the WHO country profile (2023),
the age-standardized prevalence of hypertension among adults aged 30-79 years was 35% in
2019, corresponding to approximately 6.1 million individuals [5]. The national STEPS survey
(2018) reported a prevalence of 22.8% [6], while a multicenter study conducted in 2008-2009
in primary care settings found a crude prevalence of 39.8%, and 26.6% after age- and sex-
standardization [7]. The burden in terms of mortality is particularly alarming: nearly 63% of
cardiovascular disease deaths in Morocco are attributable to elevated systolic blood pressure
[5].

Moroccan hypertension care is provided by a mix of public and private providers. Public
delivery system is organized into three levels according to a pyramidal hierarchy. Primary
healthcare facilities (PHCF) known as urban and rural health centers represent the first resort
for the patients; in this level health cares are free and patients can access free medication. They
provide preventive and promotional cares as well as ambulatory curative cares. The second
recourse corresponds to the provincial, and regional hospital centers and third recourse is the
university hospital centers [8].

Knowledge of the economic burden of disease is an essential component of reasonable
management of the health care system's limited resources [9]. In our country, no study to our
knowledge has investigated the cost of managing hypertension. Hence, the objective of the

present study was to estimate and characterize the direct ambulatory costs of hypertension



management among patients in primary healthcare facilities in a Moroccan region, including

consultation, medication, and laboratory and diagnostic tests -related costs.

Materials and Methods
Study design and setting
We conducted a cost of illness study in primary health care facilities (PHCF) in Fez city [10].

Study participants

Inclusion criteria:
. Adults aged = 18 years

. Diagnosed with essential (primary) hypertension

. Receiving antihypertensive treatment for at least 6 months

. Residing in Fez city

. Attending one of the selected primary healthcare facilities (PHCFs)
. Providing informed consent to participate in the study

Exclusion criteria:

. Pregnant women

. Patients with secondary hypertension

. Individuals with mental disabilities hindering the interview process
. Patients who declined to participate

Hypertension was defines according to guidelines of American College of
Cardiology/American Heart Association Guideline for the Prevention, Detection, Evaluation,

and Management of High Blood Pressure in Adults (2017 Guideline) [11] as: a mean systolic

blood pressure measurement of 2130 mm Hg, a mean diastolic blood pressure measurement

of 280 mm Hg. hypertension is classified as Stage 1 when systolic blood pressure ranges from
130 to 139 mm Hg or diastolic blood pressure ranges from 80 to 89 mm Hg, and as Stage 2
when systolic blood pressure is 2 140 mm Hg or diastolic blood pressure is 2 90 mm Hg [11].

Controlled hypertension refers to a condition in which a diagnosed hypertensive patient
achieves the recommended blood pressure targets through antihypertensive treatment and/or

lifestyle modifications. According to the 2017 ACC/AHA guidelines [11], blood pressure is



considered controlled when: Systolic BP < 130 mm Hg and Diastolic BP < 80 mm Hg, based

on the average of the two most recent measurements.

Sampling method

We based our sampling on a two-stage stratified sampling method. The primary sampling units
were the primary health care centers (PHCCs), while the secondary units consisted of
hypertensive patients receiving medical treatment to control their blood pressure.

In the first stage, ten PHCCs were selected out of the 30 centers in the city of Fez. Selection
criteria included the number of patients treated, the accessibility of the centers, and the
willingness of the physicians to participate. The chosen centers were distributed across
neighborhoods with low, medium, and high socioeconomic levels, ensuring a diverse
representation of the population.

In the second stage, within each selected PHCC, patients were randomly selected using their
order numbers to constitute the secondary sampling units. This approach ensures that patient
selection is random, while preserving the stratified structure of the primary units.

This methodology allows us to obtain a representative sample of hypertensive patients
followed in primary health care facilities across different socioeconomic contexts in the city

of Fez. Figure 1 presents the participants selection process.

Data collection

Data collection was performed using face to face standardized structured questionnaire.

Interviews were conducted in PHCF after consultation, local languages (Arabic) was used to

clarify questions where necessary. Questionnaire collected information on:

* Socio-demographic data: age, gender, education level, health insurance, employment
status, monthly income.

* Clinical data: Body Mass Index (BMI), duration of disease, stage of HTA, control of HTA.

Based on their body mass index (BMI), participants were classified into 4 categories:

underweight (BMI< 18.5 kg/m?), normal (BMI between 18.5 and 24.9 kg/m?), overweight (BMI

between 25 and 29.9 kg/m?), or obese (BMI= 30 kg/m?) in accordance with the WHO

guidelines [12].

* Use of health service use for different care seeking episodes during the last year:



*  Drugs: Cost of regular medication prescribed to manage hypertension: Calcium
Channel Blockers, Angiotensin Receptor Blockers, Angiotensine Converting Enzyme

Inhibitors, Beta-blockers, Diuretics and antihypertensive drug combinations.

*  Laboratory tests: Cost of routine laboratory services at public and private health
facilities: glycaemia, urea, creatinine, ionogram (measurement of serum electrolytes,
including sodium and potassium levels and other electrolytes where available), Blood

lipid measurements.

*  Diagnostic test: Cost of routine diagnostic services at public and private health

facilities: electrocardiogram, cardiac ultrasound, holter pressure.

*  Medical consultation: Cost due to regular medical visits (general practitioner and

specialist).

Measuring patient costs

A prevalence-based approach and bottom up method were used for calculating the cost of
illness [9]. The prevalence approach is the most widely used in cost of illness studies and
estimates the total cost of a disease in a given year [13].

In a bottom-up approach, the first step is to measure and quantify the health services used by
the hypertensive patient during the year and the second step is to estimate the unit costs of the
inputs used. The total cost is the result of multiplying the unit costs by the quantities of the
resources used [10].

Direct health care cost was estimated as well for the public sector as for private sector for
patients having attended in private sector. The costs of HT management were divided into 3
cost categories: general practitioner and specialist physician consultations, drugs and tests
performed (e.g. Blood count, ECG). Direct non-health care costs included transport costs and
costs associated with accommodation while were not measured.

Costs were estimated by multiplying the use of resources (health services) by the official prices
(unit costs) published by the national agency for health insurance for public and private sectors
[14]. Drug costs were calculated based on the commercial names of antihypertensive
medications and the number of drugs per patient. Unit costs were obtained from Reimbursable
Drug Guideline developed by the health insurance agency.

The time horizon adopted in the study was one year: the study measured treatment and

management costs for patients followed for one year at the selected health facility.



DHC was estimated from a societal perspective that includes all direct medical costs for all
members in a given society [10].

We compared the total direct costs in the overall sample against the annual household income
to calculate the catastrophic cost. Cost is defined as catastrophic if it exceeded 10% of annual

household income [15]. The calculation formula is:

Catastrophic cost (%) :Totalannualhealthexpend%tureperpatient <100
Annualhouseholdincome

Data management and analysis

Data were entered in Excel 2013 software to enhance data quality. Data were analysed with
SPSS v 26. The total cost per patient was calculated as the sum of direct medical costs
(consultations, laboratory tests, medications). Costs were converted from Moroccan Dirhams
(MAD) to US dollars using the official exchange rate from the World Bank. Cost results are
presented in US Dollars (USD). Means, standard deviations and percentages were used to
describe patient demographic, socio-economic and costs variables. In Bivariate analyses
(Student and ANOVA tests) were performed to examine associations between total cost and

patient characteristics. The significance level was kept at 0.05.

Results

Participant’s characteristics

In total, 146 individuals were interviewed. The mean age for participants was 60.7+11.1 years
and 70.5% were male. More than half of participants (56.2%) were illiterate and 56.7 % were
had a Moroccan medical assistance plan (RAMED). Monthly household income was <200US
for 69.3% of the population. In terms of health characteristics, (73.8%) were overweight or
obese. The mean years duration was 6.5+5.7 years and 54.2% had uncontrolled blood

pressure. Table 1 shows patients and illness characteristics.

Health services utilisation

The average number of cardiology visits was 1.55+2.45 per patient per year and the mean
number of general practitioners was 6.96+4.53 per patient per year. The most frequently
performed diagnosis tests were cardiac ultrasound (1.65+0.62), electrocardiogram

(1.33+£0.64), and fundus (1.61+0.60).



Among the antihypertensive medications prescribed, Calcium Channel Blockers were the most
frequently used therapeutic class (61.6%), followed by Angiotensin Receptor Blockers (23.3%),
Diuretics (18.5%), and Angiotensin-Converting Enzyme Inhibitors (17.1%). Béta-Blockers and
antihypertensive drug combinations were each prescribed in 4.8% of patients.

Regarding the number of antihypertensive medications used per patient, most participants
were receiving monotherapy (70.5%). Dual therapy or triple therapy was prescribed in 29.5%
of patients. Table 2 describes the utilization of healthcare resources in the management of

hypertension among the study participants.

Patient costs associated with health care use

The mean annual direct cost of HTA was estimated at $368.8 +120.8 per patient. The
pharmaceutical treatment cost of HTA was estimated at $112.6+ 81.0 per patient per year. It
represented 30.5% of the total DHC. Patients receiving antihypertensive combination therapy
(dual or triple therapy) had a higher mean drug cost (142.02 + 98.14) compared to those on
monotherapy (99.69 = 69.57). The cost of medical tests accounted for 58.6% of DHC, it was
estimated at $216.7+60.5. The mean cost for medical visits represented 11.8 % of total DHC.
Cost for hypertension services was catastrophic for 76.8% of the households. The distribution

of costs is presented in Table 3.

Factors associated with total cost
No statistically significant differences in direct costs were observed in the overall comparisons

by gender (p = 0.16) or age group (p = 0.85). However, stratified analyses revealed more

nuanced patterns. Among patients aged 260 vyears, a statistically significant difference was

observed between men and women (p = 0.008), with higher costs among women. In contrast,
no significant gender difference was found among patients aged <60 years (p = 0.20).
Furthermore, when examining age-related differences within each gender, no significant

variation in costs was observed among men (p = 0.17). However, a significant increase in costs
was found among women aged 260 years compared with those aged <60 years (p = 0.042).

Table 4 shows the distribution of direct cost by age group and gender.
No statistically significant association was observed between direct costs and socioeconomic
factors, including income level and educational level. Similarly, no significant association was

found between hypertension-related costs and the clinical factors analyzed, including



hypertension stage, disease duration, and hypertension control status (p > 0.05 for all

comparisons).

Discussion and Conclusions

This study has documented for the first time direct medical costs for adults with hypertension
that sought care in primary public health care facilities in Morocco. Our findings showed that
direct cost for hypertension was estimated at 368.8 USD per patient. It was catastrophic for
more than 76% of households. The cost of medical tests and drugs accounted for 58.6% and
30.5% of DHC respectively.

The estimation of DHC in Moroccan patients is similar to result found in Kenya (304.8 USD)
[16]. In Malaysia [17], the annual direct cost of hypertension management was estimated to
range from approximately 461 to 777 USD per patient per year, depending on hypertension
severity. In china this cost is estimated at 467.2 USD [18]. In other countries such as Italy, the
average direct cost was higher than these estimates, reaching approximately 800 USD [19].
Differences in the cost of hypertension care across countries are largely driven by variations
in cost estimation methods and healthcare pricing structures. Moreover, substantial
heterogeneity in costing methodologies—particularly regarding perspective, data sources and
time approach may significantly affect cost estimates and limit cross-country comparability.
A detailed comparison of cost estimates and costing methodologies across countries is
provided in Table 5.

In this study, the cost of medicines represented 30.5% of total DHC. This result is similar to
the one found in Jamaica (32%) and higher than the proportion found in Mexico and USA (14
and 15% respectively). In Kenya and Italy cost of drugs represented more than 40% of DHC.
In Malaysia this percentage exceeded 50% [16,17,19].

The high cost of drugs in the management of hypertension is a concern as the unaffordability
of hypertension drugs is a likely cause of non-adherence which implies uncontrolled
hypertension [20-25]. Patients only seek care when they have access to funds [26,27].

In the present study, laboratory and diagnostic tests represented the largest component of direct
medical costs (216.7 + 60.5) USD, accounting for 58.6% of the total direct cost. This
proportion appears substantially higher than that reported in several other countries. In Kenya,
diagnostic and laboratory investigations accounted for a relatively small proportion of

hypertension-related costs, estimated at approximately 9.3 USD annually [16]. Similarly, in



Italy, laboratory and diagnostic investigations represented nearly 13% of the total direct cost,
corresponding to approximately 100 Euros [19].

In contrast, the high proportion of diagnostic costs observed in Morocco may reflect the
frequent use of complementary investigations for cardiovascular risk assessment and
monitoring of hypertension-related complications. These investigations are routinely
recommended for the evaluation of target organ damage and long-term follow-up of
hypertensive patients.

In addition, the fact that approximately 17.3% of the Moroccan population is classified as poor
or vulnerable [28] suggests that many patients may face substantial financial barriers in
accessing hypertension treatment and recommended medical investigations. This issue is
particularly concerning given the high proportion of costs attributed to laboratory and
diagnostic tests in the present study.

Financial constraints may lead patients to delay or forgo consultations, laboratory monitoring,
and follow-up examinations, thereby compromising adherence to long-term hypertension
management. Reduced access to regular monitoring may also hinder the early detection of
target organ damage and cardiovascular complications, resulting in poor blood pressure
control and worsening prognosis. Previous studies [29,30] have shown that inadequate follow-
up and poor adherence to antihypertensive care are associated with increased risks of
cardiovascular events, hospitalization, and premature mortality.

In this study, gender differences in direct costs of hypertension were not statistically significant
overall. However, a significant difference was observed among patients aged 60 years and
older, with higher costs among women. This finding suggests that age may modify the

relationship between gender and healthcare costs.

The higher costs observed among women aged 260 years may be explained by their greater

healthcare-seeking behavior and higher likelihood of adhering to follow-up consultations and
preventive care, which may lead to increased healthcare utilization and consequently higher
costs [31-33]. In additions, older women are more likely to experience multimorbidity,
requiring more frequent monitoring, consultations, and treatments [34-36].

The incidence of catastrophic health care costs in hypertension patient was 43.3% in Kenya
[16]. A lower rate was found in China [18]. In this study, we found a higher rate than these
estimates (76.8%). This funding indicates that medical expenditures for hypertension have

become a significant source of impoverishment in our country. The higher incidence observed



can be explained by the low socioeconomic profile of our participants, which increases the
risk of catastrophic expenditure even with modest medical costs. However, these results
should be interpreted with caution, as our study was conducted in a primary care setting and
relies on self-reported data, which may introduce bias. Despite these limitations, the results
highlight the urgent need to strengthen financial protection policies, particularly for chronic
diseases such as hypertension.

This study is the first to document the cost of managing hypertension in primary health care
facilities in Morocco. The findings may serve as valuable inputs for cost analyses and cost-
effectiveness models that incorporate patient expenditures. An additional strength of this work
lies in the use of a bottom-up approach, which is considered the most appropriate
methodology for this type of study. Nevertheless, several limitations should be acknowledged.
First, patients treated in the private sector were not included. Since private health care often
involves higher expenses, excluding these patients may underestimate the overall economic
burden of hypertension. Second, we did not account for direct non-medical costs (e.g.,
transportation) or indirect costs (e.g., productivity loss), which further suggests that our
estimates are conservative.

Despite these limitations, our study highlights that hypertension management in public
facilities entails substantial costs for patients. Based on our findings, several recommendations
can be made. First, efforts should focus on strengthening the availability and regular supply of
affordable antihypertensive drugs in public facilities. Second, expanding financial protection
mechanisms, such as insurance coverage, would help reduce out-of-pocket expenditures for
vulnerable populations. Finally, future research should adopt a more comprehensive approach
that incorporates both direct non-medical and indirect costs, as well as patients treated in the

private sector, to better capture the true economic burden of hypertension in Morocco.
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Table 1. Patient’s characteristics (n=146).

Characteristics N (%)/(meanxSD)
Age in years (n=144) 60.7+11.1
<60 years 56 (38.9)
260 years 88 (61.1)
Gender (n=146)

Male 103 (70.5)
Female 43 (29.1)
Education level(n=146)

None 82 (56.2)
Primary 35 (24.0)
Secondary 19 (13.0)
Higher 10 (6.8)
Enrolled at health insurance scheme (n=141)

Mandatory health insurance 42 (29.8)
RAMED 80 (56.7)
None 19 (13.5)
Household monthly income (&US) (n=101)

<200 70 (69.3)
200 - 400 16 (15.8)
>400 15 (14.8)
Obesity (n=122)

Underweight 3 (2.5)
Normal 29 (23.8)
Overweight/obese 90 (73,8)
lliness duration (year) (n=141) 6.5+5.7
<6 86 (61.0)
26 55 (39.0)
Stage (n=144)

Stage 1 60 (41.7)
Stage 2 84 (58.3)
HTA control (n=144)

Controlled 66 (45.8)
Uncontrolled 78 (54.2)




Table 2. Utilization of health care resources in hypertension management (n=146).

Ressources typology | Mean=SD / % (utilization)
Lab/diagnosis tests

Electrocardiogram 1.33+0.64
Cardiac ultrasound 1.65+0.62
Renal ultrasound 1.20+1.02
lonogram (serum sodium and potassium measurements) 1.45+0.63
Urea, creatinine 1.5+0.63
glycaemia 1.28+0.55
Blood lipid measurement 1.53+0.64
fundus 1.6120.60
Medical visits

Cardiology 1.55+2.45
General practitioner 6.96+4.53
Drugs

Calcium Channel Blockers 61.6%
Angiotensin Receptor Blockers 23.3%
Diuretics 18.5%
Angiotensine Converting Enzyme Inhibitors 17.1%
Béta-blockers 4.8%
Antihypertensive drug combinations 4.8%

Note: Percentages reported for antihypertensive drug classes do not total 100% because some patients received
more than one antihypertensive medication class simultaneously.

Table 3. Summary of total direct medical cost of HTA management (n=146).

Type of cost Mean+SD (USD) As a % of total cost
Drug 112.6+ 81.0 30.5
Montherapy 99.69+69.57

Association (dual or triple therapy) 142.02+98.14

Medical consultation 43.8+43.5 11.8
Lab/diagnostic tests 216.7+60.5 58.6

Total direct cost 368.8 £120.8 100

USD, United States Dollar.

Table 4. Distribution of direct cost by age group and gender.

Comparison Group Subgroup Mean + SD (USD) p-value
Age (Male vs Female) < 60 years Male 378.07 +112.56 0.20
Female 337.82 + 100.00
> 60 years | Male 346.56 + 112.03 0.008*
Female 424.75 + 149.74
Total Male 359.81 £ 112.52 0.16
Female 390.38 + 137.86
Gender (< 60 vs 60 years) Male < 60 378.07 +112.56 0.17
> 60 346.56 + 112.03
Female <60 337.82 + 100.00 0.042*
> 60 424.75 + 149.74
Total <60 365.85 + 109.60 0.85
> 60 369.66 + 128.57

*p<0.05 indicates statistical significance- USD, United States Dollar.



Table 5. Comparison of direct costs of Hypertension and cost estimation methods across
countries.

Countries Total direct cost (USD) Estimation method
. A prevalence-based approach
Morocco 368.8 . Bottom-up method
. societal perspective
. A prevalence-based approach
Kenya[16] 304.8 . Bottom-up method
. patient perspective
Between 461 to 777 . Prevalence-based and incidence-based
Malaysia[17] | depending on hypertension approaches
severity* . Bottom-up method
. A prevalence-based approach
China[18] 467.2 . Bottom up
. societal perspective
. Bottom up approch
Italy[19] 873 ** . Perspective of the Italian National Healthcare
System

*These values were obtained using an approximate conversion from Malaysian Ringgit (RM) to US dollars.
**These values were obtained using an approximate conversion from Euro to USD. USD, United States Dollar.

Patients attending 30 primary health care
centers (PHCCs) at Fez, Morocco

.
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Figure 1. Flow diagram of study population selection.
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