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Abstract

Background The incidence of arterial hypertension increases with the aging of the population, but its magnitude
remains insufficiently assessed. The aim of this study was to investigate the prevalence of hypertension and associated
factors in elderly people in Guinea.

Methods Data were obtained from a cross-sectional general population survey, conducted among people aged > 60
years. A stratified enumeration area random sample survey was conducted in the four natural regions of Guinea

from February to April 2021. This study included an interview on sociodemographic data, and a clinical examination.
Hypertension was defined as systolic blood pressure > 140mmHg and/or diastolic blood pressure > 90mmHg or
previous diagnosis of hypertension (with or without antihypertensive medication). Hypertension control was defined
as blood pressure below 140/90 mmHg during treatment. Age-standardized prevalence was calculated, and logistic
regression was used to examine factors associated with hypertension.

Results A total of 1698 adults (1079 men, mean age: 71.6+9.4 years) had at least two blood pressure measurements.
The standardized prevalence of hypertension was 61.4% [95% Cl: 61.3-61.6], ranging from 52% in Middle Guinea

to 67% in Upper Guinea, and was higher in women (65.2%: 65.0-65.4) than in men (59.1%:58.9-59.3). Among those
with hypertension, 46.7% were unaware of their condition before the survey and 49.6% were on treatment and only
18.5% had controlled hypertension. Whatever the residence (rural or urban), increasing age, being unmarried, working
as a trader or functionary, jobless, living in upper Guinea, low monthly income, intake of extra salt, known diabetic,
overweight, and obesity increased the risk of hypertension. In urban area, female sex (AOR: 1.14: 1.12-1.17), living

in lower Guinea (AOR: 3.08: 2.97-3.20), being Maninka (AOR: 1.26: 1.21-1.31), being Nguerze (AOR: 1.71: 1.63-1.81)
increased the risk of hypertension, but living in forest Guinea (AOR: 0.88: 0.83-0.93), being Soussou (AOR: 0.88:
0.85-0.92) decreased the risk. In rural area, living in forest Guinea (AOR: 2.14: 2.03-2.26), being Soussou (AOR: 1.14:
1.12-1.17) increased the risk of hypertension, but female sex (AOR: 0.96: 0.94-0.98), living in lower Guinea (AOR: 0.87:
0.85-0.89), being Maninka (AOR: 0.94: 0.92-0.97), being Nguerze (AOR: 0.50: 0.47-0.52) decreased the risk.
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Conclusion Hypertension is a major problem in the elderly population in Guinea, and the level of treatment and
control in elderly with known hypertension is inadequate. The place of hypertension among cardiovascular diseases
and the identification of associated factors underlines the need to develop innovative approaches to control this

major risk factor.
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Introduction

Nearly a quarter (23%) of the global burden of disease is
due to disability in older people, of which cardiovascular
disease (CVD) is the largest contributor [1]. Hyperten-
sion is the leading cause of mortality and morbidity from
CVD, particularly in the elderly [2, 3]. The prevalence of
hypertension is gradually increasing worldwide due to an
aging population [3, 4]. According to the United Nations,
the number of people aged 65 years and older is expected
to more than double by 2035, from 608 million in 2015 to
1.2 billion in 2035 [5].

Hypertension in the elderly is associated with adverse
cardiovascular outcomes including coronary heart fail-
ure, stroke, myocardial infarction and death [6, 7]. The
goal of individualized hypertension management in older
adults is to improve overall health outcomes and qual-
ity of life, while minimizing the risk of adverse events
from antihypertensive medications [6, 8]. It is estimated
that by 2025, nearly three-quarters of the hypertensive
population will live in developing countries, particularly
in sub-Saharan Africa [9]. Some surveys of hyperten-
sion in Africa, may use a different age range to define
older adults [10-12]. The findings indicate that hyperten-
sion manifests at an earlier age within the black African
population. However, its prevalence steadily rises with
advancing age, consequently predisposing individuals to
a spectrum of cardiovascular diseases [13]. Hypertension
is the leading risk for death in Africa, accounting for 10%
of all deaths on the continent in 2016 [14]. Systematic
analysis suggest that the prevalence of hypertension is
increasing in Africa and that many hypertensive patients
are unaware of their condition [15, 16]. The relatively
high prevalence of hypertension in Africa is associated
with population growth and aging, increasing urbaniza-
tion, rural-urban migration, and increasing adoption of a
western lifestyles, including tobacco and alcohol use [17,
18].

In low and middle-income countries, the prevalence
of hypertension in people over 50 years of age is 52.9%;
range 32.3% in India to 77.9% in South Africa [19]. It
is important to learn more about the epidemiology of
hypertension in older Africans. In Guinea in 2009, the
results of a population-based STEPS survey reported a
prevalence of hypertension of 29.9% [20]. This prevalence
increased with age to attend 62.5% in the 44—64 years age
group. Furthermore, in Guinea, there is a notable scarcity
of data regarding hypertension among individuals aged

60 and above, compared to the available data for younger
adults. Guinea, like 26 other countries, has benefited
from support from WHO in 2010, through an approach
known as WHO-PEN, which aims to decentralize the
management of non-communicable diseases, including
hypertension, to the primary health care level [21]. Ser-
vices include screening and diagnosis, treatment, lifestyle
change, patient education, and disease self-management.

To our knowledge, hypertension data from large elderly
populations have never been systematically studied in
Guinea. The aim of this study was to investigate the prev-
alence of hypertension in a large Guinean elderly popula-
tion and to identify associated risk factors.

Methods

Study setting and duration

Guinea is a West African country characterized by a trop-
ical climate. Guinea is divided into four natural regions
and eight administrative regions (Conakry, Kindia, Boké,
Mamou, Labé, Faranah, Kankan and Nzérékoré). Its main
economic activities are agriculture, the craft industry,
and informal trade. According to the projections of the
National Statistical Direction, the population of Guinea
in 2021 was 12 907 395 people, including 679, 352 adults
aged 60 and over, with 8,173,792 in rural areas and
4,733,603 in urban areas. Each region is further subdi-
vided into districts and the National Statistical Direction
enumeration area each district into sectors. An enumera-
tion area was defined as a neighbourhood in an urban
area and a locality in a rural area. The map depicting the
identification of the four regions and eight collection
zones in 2021 is presented in Fig. 1.

Study design

This study was a national observational, cross-sectional,
and analytic study conducted from February to April
2021 in the 8 administrative regions of Guinea.

Study population and eligibility criteria

The study population for this research consisted of
community members aged 60 years and older who had
not been hospitalized and had resided in Guinea for at
least six months prior to the survey date. Prior to study
inclusion, written informed consent (or fingerprints of
those who were not able to write) was obtained from all
participants.
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Fig. 1 Map of Guinea: Identification of the four regions and the eight areas of collection in 2021

Sampling methods

A sample of eligible participants was assembled using
the sampling frame. Age was obtained from official
documents, from historical events (e.g., age at indepen-
dence, 1958), or from an informant. The enumeration
areas were used as survey sites. In each administrative
region, one district was randomly selected. The list of
the National Statistical Direction was used as a reference
for the selecting of the number of enumeration areas.
From this census, the capital and regional capitals were
considered urban, and all other localities were consid-
ered rural. We pre-specified the number of enumeration
areas to be selected per district at 30. In each enumera-
tion area, 7 households were randomly selected using a
systematic sampling method. Therefore, to achieve the
required sample size, the total number of enumeration
areas selected was 240 enumeration areas. In each enu-
meration area that was retained, the dwellings, house-
holds, and then the individuals were randomly selected
as follows: the investigator was placed in the middle of
the enumeration areas (neighbourhoods or villages) and
randomly chose a direction. In this chosen direction,
he entered in each dwelling. In the wells retained, he
selected all the people known to have reached 60 years
of age.

Sample size
The sample size was calculated using the Schwartz for-
mula, with a precision level of 5% and a type I error level

of 5%. To assess the extent of malnutrition, the preva-
lence among elderly individuals in Guinea was estimated
at 5.5% [22], with non-respondents expected to consti-
tute approximately 60% of the sample size. Consequently,
the survey encompassed a total of 1,698 subjects. It was
multiplied by two, considering that a village corresponds
to an enumeration area of individuals and selecting an
enumeration area effect of 2. The minimum sample size
was 210 per district and a total of 1680 individuals were
needed for the country.

Ethics approval and consent to participate

The study was approved by the National Ethics Commit-
tee for Health Research of Guinea (registered as #012/
CNERS, 2021). Individuals diagnosed with hypertension
were referred to health units. This study was conducted
in accordance with the principles of the Declaration of
Helsinki.

Data collection

A structured interview using a standardized question-
naire was conducted by the investigators. Sixteen trained
investigators final-year medical students) interviewed
individuals in French. The questionnaire was translated
into Susu, Pular, Maninka and Nguerze languages for
participants who could not speak or understand French.
The questionnaire included the socio-demographic data
such as age, sex, residence (rural or urban), marital sta-
tus (married or unmarried), education (none, primary
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and plus), previous occupation (craftsman / farmer,
trader, government, unemployed), natural region (Forest
Guinea, Lower Guinea, Middle Guinea, Upper Guinea),
and monthly income (825 000FGS<, and =825 000FG).
Data on medical characteristics such as history of dia-
betes (yes or no), extra salt (Intake was recorded when
participants reported adding extra salt to their food, or
when there was no intake reported) and body mass index
(BMI) were also collected. BMI was calculated by divid-
ing weight (kg) by the square of the height (m?). Under-
weight/normal was defined as BMI<25, overweight was
defined as 25<BMI<30, and obesity as BMI of >30.
Blood pressure was measured in the third sitting posi-
tion for each participant. It was measured after the par-
ticipant had rested quietly for 5 min, by a licensed nurse
or a medical student using an OMRON electronic sphyg-
momanometer with a cuff. Two measurements were
taken at 5-minute intervals, and the average of the last
two measurements was used for the analysis. Hyperten-
sion was defined as systolic blood pressure>140 mm Hg
and/or diastolic blood pressure=90 mm Hg, or current
use of anti-hypertensive medication. Participants who
reported the current use of antihypertensive medication
were considered to have hypertension. Among known
hypertensives, those receiving specific antihypertensive
or on a specific diet at the time of the survey were clas-
sified as “treated hypertension” Among these subjects,
those who had normal blood pressure on the day of the
survey were classified as “controlled hypertension” Fur-
ther classification of severity was undertaken with Grade
1 defined as >2140/90 mm Hg, grade 2 hypertension
defined as 2160/100mmHg, and grade 3 hypertension as
>180/110mmHg [23]. The pulse pressure was operation-
ally defined as the difference between systolic blood pres-
sure and diastolic blood pressure.

Statistical analysis

All data analysis were weighted, using individual weights
that were post-stratified based on the age structure of
the Guinean national population in 2014 as the reference
population. Age standardization was performed using
the direct method. Confidence intervals (CIs) for preva-
lence were calculated. A logistic regression model with
weighted data was constructed to identify independent
predictors of hypertension. All significant factors in the
univariable analysis (based on P<0.20) were entered into
a multivariable logistic regression model. Stepwise back-
ward procedures were used to retain the final predictors
of hypertension (P<0.05). The quality of the final model
was assessed by the Hosmer and Lemeshow goodness
of fit test. Statistical interaction was tested between all
predictors of hypertension and area in the final model.
A model was constructed for the entire population and
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separately for each area. Data analysis was performed
with STATA Version 16 (College Station, Tex.).

Results

A total of 1698 subjects participated in this study, 63.5%
of whom were men. The mean age was 71.6+9.4 years
and ranged from 60 to 115 years. Rural participants
(mean age=72.419.7) were older (p<0.001) than urban
participants (70.0£8.5). Participants were predominantly
Maninka (32.6%), married (75.9%), unemployed (48.6%),
and resided in Lower Guinea (38.2%). The distributions
of the baseline sociodemographic characteristics of the
study population by sex and location are summarized in
Table 1.

Prevalence of hypertension

Of the 1,698 study participants in Guinea,1,059 (crude
prevalence: 62.4%) had hypertension, resulting in an
age- standardized prevalence of 61.4% (95% CI 61.3—
61.6). The standardized prevalence of hypertension was
higher in urban areas (61.6%, 95% CI 61.4—61.8) than in
rural areas (61.3%, 95% CI 61.2—-61.5). The prevalence of
hypertension was significantly higher (p <0.001 in women
(65.2%, 95% CI 65.0-65.4) than in men (59.1%, 95% CI
58.9-59.3). The standardized prevalence of hypertension
was 58.03% in participants aged 60—69 years, 65.63% in
participants aged 70-79 years, 66.10% in participants
aged 80—89 years, 64.56%in participants aged>90 years.
The prevalence of hypertension in other major subgroups
was 52.0% (Middle Guinea), 55.5% (Forest Guinea), 66.4%
(Lower Guinea), and 67.1% (Upper Guinea) for natural
region (p<0.001); 60.2% (no diabetes) and 80.7% (dia-
betes) for diabetes status (p<0.001); 55.1% (craftsman /
farmer), 62.1% (trader), 65.5% (Government), and 66.7%
(Jobless) for occupation (P<0.001). In terms of BMI, the
standardized prevalence of hypertension across under-
weight/normal, overweight, and obese was 58.9% (95%
CI: 58.7-59.0), 66.4% (95% CI: 66.1-66.6) and 75.3% (95%
CI: 74.9-75.9) respectively. Table 2 shows the prevalence
of hypertension by category.

Detection, treatment, and control of hypertension

For all hypertensive subjects, only 53.3% (95% CI
53.1-53.4) were aware of their status. The prevalence
of female subjects being aware of their diagnosis of
hypertension (60.7: 95% CI 60.4—60.9) was significantly
(p<0.001) higher than that of male subjects (48.1: 95% CI
47.9-48.3).

The prevalence of urban subjects being aware of their
diagnosis of hypertension (58.7: 95% CI 58.4—58.9) was
significantly higher (»p<0.001) than that of rural subjects
(50.1: 95% CI 49.9-50.3).

Among hypertensive who reported being aware of
their hypertension, 49.6% (95% CI 49.3—-49.8) were taking
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treatment. This prevalence of hypertensive treatment
was significantly higher (p=0.002) in male (49.9%) than
in female (49.2%); significantly higher (p<0.001) in urban
subjects (51.1%) than in rural subjects (48.3%).

Among hypertensive individuals who were unaware
of their hypertension, 51.1% exhibited systolo-diastolic
hypertension, 40.1% had isolated systolic hypertension,
and 8.8% had diastolic hypertension. Figure 2 depicts the
histogram illustrating the normal distribution of pulse
pressure among the elderly in Guinea in 2021. The aver-
age pulse pressure was significantly higher (p<0.05) in
hypertensive participants (65.92+15.71 mmHg) com-
pared to non-hypertensive individuals (47.96+8.57
mmHg).

Among subjects who knew their diagnosis, only 18.5%
(95% CI 18.2-18.7) had adequately controlled hyperten-
sion. The prevalence of adequately controlled hyper-
tension in female subjects (19.9: 95% CI 19.6-20.3) was
significantly (p<0.001) higher than that in male subjects
(17.2: 95% CI 16.9-17.6). The prevalence of hyperten-
sion adequately controlled in rural subjects (24.9: 95% CI
24.6-25.3) was significantly higher (p<0.001) than that in
urban subjects (9.7: 95% CI 9.4-10.0). The data illustrat-
ing the control and various grades of hypertension cat-
egorized by sex and geographical area are presented in
Fig. 3.

Grade 2 hypertension was the most common grade of
hypertension (29.5%), followed by grade 3 (29.0%). Over-
all, there was a significantly higher (p<0.001) prevalence
of grade 3 hypertension in urban subjects (35.5%) com-
pared to rural subjects (24.2%). Grade 3 hypertension was
higher (p<0.001) in female subjects (32.6%) compared to
male subjects (25.9%).

Associated risk factors of hypertension

The univariate analysis showed that living in an urban
area, female sex, residence region other than Middle
Guinea, increasing age, being unmarried, being ethnic
group other than Fulani, occupation other than Crafts-
man / Farmer, low monthly income, intake of extra salt,
known diabetic and increasing of BMI were associated
with an increased likelihood of hypertension (Table 2).

The interactions between area and sex, age group,
marital status, natural region, ethnic group, intake of
extra salt, BMI, and diabetes history were all significant
(<0.0001). The interaction terms between area and all
other variables favoured doing the multivariate analysis
stratifying by area.

In multivariate analyses, whatever the area of resi-
dence (rural and urban), increasing age (odds ratio in
rural 1.25: 95% confidence interval 1.23-1.27 and odds
ratio in urban 1.40: 95% confidence interval 1.37-1.43),
being unmarried (1.22: 1.19-1.25 and 1.07: 1.05-1.10),
working as trader (1.78: 1.72-1.84 and 1.29: 1.25-1.33),
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functionary (1.22: 1.17-1.28 and 1.66: 1.59-1.73), job-
less (1.67: 1.65-1.70 and 1.29: 1.26—1.33), living in upper
Guinea (1.68:1.63—1.73 and 2.36: 2.25-2.48), low monthly
income (1.26: 1.23—-1.29 and 1.41: 1.37-1.46), intake of
extra salt (1.16: 1.15 1.18 and 1.05: 1.03-1.07), known
diabetic (1.61: 1.55-1.67 and 3.59: 3.45-3.74), overweight
(1.74: 1.71-1.78 and 1.19: 1.16-1.21), and obesity (1.48:
1.41-1.53 and 1.95: 1.88-2.02) increased the risk of
hypertension with variable intensity.

In multivariate analyses for the sex, being female
increased the risk of hypertension in urban area (1.14:
1.12-1.17) while in rural area, that decreased the risk
(0.96: 0.94—0.98).

For the natural region, living in lower Guinea increased
the risk of hypertension in urban area (3.08: 2.97-3.20)
while in rural area, that decreased the risk (0.87: 0.85—
0.89); living in forest Guinea increased the risk of hyper-
tension in rural area (2.14: 2.03-2.26) while in urban
area, that decreased the risk (0.88: 0.83-0.93); for the
ethnic group, being Maninka increased the risk of hyper-
tension in urban area (1.26: 1.21-1.31), while in rural
area, that decreased the risk (0.94: 0.92-0.97); being
Nguerze increased the risk of hypertension in urban area
(1.71: 1.63-1.81), while in rural area, that decreased the
risk (0.50: 0.47-0.52); being Soussou increased the risk
of hypertension in rural area (1.14: 1.12-1.17) while in
urban area, that decreased the risk (0.88: 0.85-0.92).

Discussion
To our knowledge, this study is the first investigation of
the prevalence and associated factors of hypertension
in a large representative sample of the elderly Guinean
population.

We observed a high prevalence of hypertension (61.4%)
that was driven principally by BMI and age. As people
age, they are more likely to develop hypertension, and
there is a biological basis for this phenomenon such as
the changes in the structure and function of the arter-
ies [24]. We found a lower prevalence of hypertension in
rural areas compared to urban areas. However, the tra-
ditional rural-urban gradient observed in several African
studies has been decreasing over the last 20 years [11, 25,
26].

In Africa, the elderly, who are relatively most affected
by hypertension, are often neglected as a public health
challenge [27]. Compared with Guinean younger adults
[20], older individuals are at least twice more likely to
develop hypertension. The prevalence of hypertension
(61.4%) observed in the present study is similar to that
reported by studies conducted in subjects aged >65 years
in Nigeria [28], in Central Africa [10] and Cameroon in
subjects aged =50 years [29], that reported rates of 62.2%,
61.1% and 57.3%, respectively. However, the prevalence
mentioned here is higher than the prevalence report in
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Fig. 3 Percentage of controlled and grade of hypertension by sex and area among the elderly in Guinea in 2021

Ghana (47.8%) in adults aged>60 years [30]. In contrast,
higher the prevalence levels were indicated in Burkina-
Faso (82%), and Tanzania (78.5%) [31, 32]. In a systematic
review, Bosu [11] estimated the prevalence of hyperten-
sion of the adults aged >50 years in Africa ranged from
22.3 to 90.0% from the individual studies while the com-
bined overall prevalence was 57.0% (95% CI 52%-61%).
Comparison of the hypertension rates reported here with
other recent studies from Africa is difficult by differences
in methodology (the 60 and 65 year thresholds have been
criticized as arbitrary and irrelevant for the African set-
ting) and by dietary habits in the countries [11, 19]. The

high prevalence of hypertension in elderly populations
in Guinean in both rural and urban areas suggests more
attention is warranted regarding the cardiovascular
health of this group. Comprehensive control measures
are urgently needed to control this epidemic by public
health authorities. The goal of implementing these strat-
egies would be to reduce the overall burden of the con-
dition or disease on individuals, families, and society. In
this study, only 53.3% of hypertensive participants were
aware of their condition. Only 49.6% among them took
antihypertensive treatments, and among them, 18.5% had
their blood pressure controlled. In Central Africa [10],
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among hypertensive people, 46.7% were aware of their
condition and 17.3% were treated, but 23.8% had their
hypertension controlled. Our study showed that overall
management of hypertension is poor in urban partici-
pants compared to rural. Further reports show that even
with a relatively lower prevalence of hypertension among
rural dwellers, the detection and overall management are
poor in comparison to urban dwellers [25]. In general,
in older adults in Africa, many cases of hypertension are
detected late, treatments rarely follow standard guide-
lines, and the costs of medications are generally high [13].

The findings of our study, suggest the need to improve
awareness and access to health services for the screen-
ing and treatment of hypertension in Guinea. To achieve
this, the authorities of Guinea must follow the recent
recommendations which suggest all African countries
to adopt several solutions to achieve better hypertension
management [13]. The following three goals should be
achieved in Africa by 2030: (a) 80% of adults with high
blood pressure in Africa are diagnosed; (b) 80% of diag-
nosed hypertensives, that is, 64% of all hypertensives, are
treated; and (c) 80% of treated hypertensive patients are
controlled [13].

Our results confirm some previously observed associa-
tions, such as increasing age [10, 19], occupation [10],
monthly income [33], intake of extra salt [34], advanc-
ing BMI [19, 34, 35] and diabetes status [36, 37] being
associated with an increased prevalence of hypertension.
Compared to married individuals, being unmarried was
independently associated with hypertension. This may
be because married people have a better satisfaction
with life [38]. In analysis by area, we found an inconsis-
tent relationship between sex, ethnic group, and natu-
ral region with hypertension in the current study. These
inconsistent differences appear to be declining prob-
ably due to nutritional transition [39, 40]. In a system-
atic review, Bosu [17] found consistent determinants of
hypertension (overweight/obesity and history of stroke),
less consistent but frequent determinants (including
older age group, female sex and urban residence), incon-
sistent determinants (education, wealth index, alcohol
consumption, physical activity, etc.) and insignificant
covariates (marital status, having health insurance).

Our findings suggest health authorities should pri-
oritize policies and develop programmes to support
the improvement of the cardiovascular health of older
population in Guinea. This programme must work to
promote active ageing. Developing primary prevention
of hypertension (hygienic-dietary measures, and physi-
cal exercise) and improving therapeutic care must be
central to this programme. Weight, intake of extra salt,
poverty reduction should be an important component of
such programmes [25, 41]. Indeed, Aburto et al., showed
that lowering salt intake to less than 1200 mg per day
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was safe and beneficial [41]. Further research is urgently
needed on hypertension in the elderly. Longitudinal stud-
ies which use consistent study methods can fill in some
of the data gaps including the trends and determinants of
hypertension.

Limitations

We used a cross-sectional design and as such, we are
unable to consider trends over time. Behavioural factors
were studied based on subject declarations, and there-
fore reporting bias may have been introduced. However,
they were minimized by the fact that the investigated
factors were non-stigmatizing and of short duration of
involvement. Weight was measured in casual clothes
without shoes. Asking people to undress would not have
been widely acceptable in this elderly population. Nev-
ertheless, most people wore only light clothing and any
bias on BMI is likely to be relatively small. Finally, other
potential sources of bias include the high rate of men in
the sample (>50%) certainly due to their greater presence
in households at the time of the survey teams’ visit. The
use of a door-to door survey, the large sample size, and a
health professional for blood pressure measurement are
strengths of our study.

Conclusions

This large multicentre study has shown a high preva-
lence of hypertension, low awareness, and low control of
hypertension in older in Guinea. Our study emphasises
the challenges of non-communicable diseases manage-
ment in sub-Saharan Africa from the perspectives of
the difficulty in accessing healthcare in a resource-poor
country. The detecting and treating hypertension in the
elderly population that is rapidly growing in SSA can be
highly beneficial.
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