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Abstract

Background: Visual impairment (VI) and determinants of poor cardiovascular health are very common in Sub-Saharan Africa. However,
we do not know whether these determinants are associated with VI among older adults in this region. This study aimed at investigating the
association between the determinants of poor cardiovascular health and near VI among older adults living in Congo.

Methods: Participants were Congolese adults aged 65 or older included in Epidemiology of Dementia in Central Africa—Follow-up
population-based cohort. Near VI was defined as visual acuity less than 20/40 measured at 30 cm. Associations between determinants of poor
cardiovascular health collected at baseline and near visual acuity measured at first follow-up were investigated using multivariable logistic
regression models.

Results: Among the 549 participants included, 378 (68.8%; 95% confidence interval [CI]: 64.9%-72.7%]) had near VI. Of the determinants
of poor cardiovascular health explored, we found that having high body mass index of at least 25 kg/m? (odds ratio [OR] = 2.15; 95% CIL:
1.25-3.68), diabetes (OR =2.12; 95% CI: 1.06-4.25) and hypertension (OR = 1.65; 95% CI: 1.02-2.64) were independently associated with
near VI

Conclusions: Several determinants of poor cardiovascular health were associated with near VI in this population. This study suggests that
promoting good cardiovascular health could represent a target for VI prevention among older adults.
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Visual impairment (VI) is a sensory disorder, very common among
older people, which has a heterogeneous worldwide distribution (1-3).
Beyond normal aging, several studies showed that uncorrected re-
fractive error and ocular diseases such as cataract, glaucoma,
age-related macular degeneration (AMD), and diabetic retinopathy
represent the most common causes for VI (2-4). However, geograph-
ical variations exist in the involvement of each cause of VI occur-
rences (5). Indeed, the proportion of VI due to uncorrected refractive
error and cataract is more important in low- and middle-income
countries (LMICs) than in high-income countries (HICs) (2,3,6,7).
These conditions could be a consequence of low income and/or poor
social health insurance or lack of private health insurance in the
majority of the LMIC, leading to difficult access to ophthalmologic
exams, vision correction tools (eg, spectacles, contact lens), and in-
adequate management (3,7-9).

Determinants of poor cardiovascular health due to unhealthy
lifestyle behaviors are the main contributors to the most common
eye diseases (eg, diabetic retinopathy, hypertensive retinopathy, glau-
coma, AMD) and therefore are probably important causes of VI (3).
Studies showed that unhealthy lifestyle behaviors such as smoking,
drinking alcohol, poor diet, diabetes, and physical inactivity leading
to poor cardiovascular health were strongly associated with VI
among older people (10-13). However, the deleterious effect of
some of those determinants on VI, including smoking and heavy
drinking, remains inconsistent in the literature due to the heteroge-
neous assessment of drinking and smoking (pattern and type) and
to varying characteristics of the populations included in previous
studies (10,12,14,15).

VIis very common in Sub-Saharan Africa (SSA) (2,3,16). Among
people aged 50 years and older, the age-standardized prevalence
of moderate and severe distance VI was more than 13.0% (80%
uncertainty interval: 6.6%-23.2%) while it was 58.5% (80% un-
certainty interval: 42.6%-73.8%) for near VI/functional presby-
opia in this region (2). However, evidence on near VI is limited
in SSA where determinants of poor cardiovascular health are a
major cause of non-communicable diseases (17,18). In addition,
the prevalence of both morbidities is expected to remain high with
the ongoing epidemiological transition (2,3,17,18). Cardiovascular
risk factors such as diabetes or hypertension are still less diagnosed
and undertreated in SSA populations. The consequences they gen-
erate are therefore greater, preventing the full extrapolation of
observations from other populations (eg, high-income countries
(HICs)) on the level of involvement of cardiovascular risk factors
in VI (10,12,14,15) in these populations.

The association between poor cardiovascular health and VI
among the African older population is unknown so far. Indeed,
studies were performed mainly in hospitals and included only dia-
betic patients (19,20). Additionally, it is unknown whether the de-
terminants of poor cardiovascular health contribute independently
or not to VI among general older people. Cardiovascular factors are
potentially modifiable factors that could represent easy targets for
VI prevention and reduction of impact on the ability to perform ac-
tivities of daily living (abilities most affected by near VI (21,22)).
Using existing data from the general African population could allow
us to identify cardiovascular factors associated with VI among older
adults. The objective of the current study was to investigate the as-
sociation between determinants of poor cardiovascular health and
near VI among Congolese older adults included in the Epidemiology
of Dementia in Central Africa—Follow-up (EPIDEMCA-FU)
population-based cohort.

Method

Study Population

The EPIDEMCA study is a multicenter population-based survey
carried out in the Central African Republic and the Republic
of Congo (ROC) between November 2011 and December 2012
among adults aged 65 years or older (23). Its aim was to study the
epidemiology of dementia among older adults in African popula-
tions. The study was performed in rural and urban areas of both
countries. An annual follow-up of the EPIDEMCA participants
was carried out only in ROC (due to the political instability in
the Central African Republic) for a period of 2 years (in rural
and urban areas). Participants recruited were adults aged at least
65 years of age, living in the identified settings. Exclusion criteria
were refusal, presence of serious co-morbidities with a short-term
high risk of death, or inability to conduct interviews in the ab-
sence of an informant. The sampling methodology was described
elsewhere (23). Briefly, in the urban area (Brazzaville), a random
sampling, proportional to the size of the population of each sub-
division of the city, was carried out. For each subdivision, one
district was randomly selected, and a door-to-door survey was
conducted in a direction randomly chosen. The house of the dis-
trict chief was the starting point for the survey. When the number
of participants was not reached, the same process was replicated
in another district randomly chosen, until the expected number
of participants for the subdivision was reached. In the rural area
(Gamboma), door-to-door sampling was carried out in all dis-
tricts. Investigators marked all houses visited (study name, number
of the house, participant, and investigator) with chalk, just above
the door. This allowed to retrieve the house of all participants
(n = 1029 for the ROC) during the follow-up survey, ensuring ex-
haustive identification, even in the absence of addresses. All parti-
cipants and/or their families gave written consent (or oral in case
of illiteracy) before inclusion in the study. Ethical approval was
obtained from the CERSSA (Comité d’Ethique de la Recherche
en Sciences de la Santé) in ROC and from an ethics review board
(Comité de Protection des Personnes Sud-Ouest Outre-Mer) in
France. Our analysis includes baseline (EPIDEMCA) and first
follow-up (EPIDEMCA-FU) data.

Measures

Assessment of near vision impairment

Near VI, data were collected during the first follow-up. Binocular
near vision acuity (with existing correction if the participant was
wearing spectacles) was assessed at 30 cm using illiterate Parinaud
chart (24). This chart combines signs looking like E and C ranging
from P3 (small-size sign) to P20 (large-size sign). Participants were
invited to read from the bottom up and to indicate the direction of
each sign. The last line correctly reads corresponded to the visual
acuity score. Near VI was defined as the inability to read P3 (ie,
visual acuity less than 20/40 in U.S. notation at 30 cm). Then, we
categorized near VI into 2 groups: mild/moderate VI (inability to
read P3 to P10; ie, visual acuity <20/40 to 220/200 at 30 ¢cm) and
severe VI/blindness (inability to read P14 to P20; ie, visual acuity
<20/200). An equivalence table (16,25) of the thresholds in French
and U.S. notation is presented in Supplementary Table S1.

Assessment of the determinants of poor cardiovascular health
Nine determinants of poor cardiovascular health collected during
the baseline survey were considered in the current study.
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e High Body Mass Index (BMI): BMI value was calculated by
dividing weight by squared height and we defined a BMI of at
least 25 kg/m? as high.

e Hypertension: Systolic and diastolic resting blood pressures were
recorded. Two measures for each arm were performed with 5-mi-
nute intervals and the average of both measures was calculated.
Hypertension was defined if the participant declared ongoing
treatment and/or if his/her systolic blood pressure at rest was
at least 140 mmHg or diastolic blood pressure at rest at least
90 mmHg (23).

o Ankle-Brachial Index (ABI): Systolic blood pressures were meas-
ured in both arms and legs, with the participant in the supine pos-
ition. Assessment details are presented elsewhere (23). ABI was
calculated according to the American Heart Association guidelines
(26). In this study, we have categorized the ABI into 2 groups: ABI
between 0.90 and 1.40 was considered as normal and ABI 0.90 or
less or ABI at least 1.40 was considered as pathological. To verify
the reproducibility of ABI measurements, a double-blind test on vol-
untary participants was performed under the supervision of experi-
enced cardiovascular specialists following the interviewer’s training.

e Diabetes: Following the WHO recommendations, diabetes was
defined as having a blood glucose level at least 126 mg/dL (if
fasting: no caloric intake for at least 8 hours) or at least 200 mg/
dL after more than 2 hours (if non-fasting) (27). Likewise, on-
going antidiabetic treatment or self-reported diabetes (“Have
you ever been told that you had diabetes?”) was considered as
diabetes (23).

e Physical inactivity: Participants who reported less than 150 min-
utes of walking or cycling in the week prior to the survey were
considered as physically inactive (23,28).

e Hypercholesterolemia: It was defined as having a total choles-
terol level greater than 5.3 mmol/L after a blood test.

o Smoking status and frequency of alcobol consumption: Lifetime
smoking and alcohol consumption were investigated through
self-report and categorized into 3 groups: never smokers/former
smokers/current smokers, and none/sometimes/regular for al-
cohol consumption.

e Stroke history: It was investigated using the following question:
“Have you ever had a stroke that required medical attention?”.

Other Covariates

All covariates used were collected at baseline. We collected
sociodemographic variables such as age, sex, residence area (urban/
rural), education level (no formal education vs formal education),
and marital status (non-partnered vs partnered). Participants who
were single, divorced, or widower were considered as non-partnered.
Cognitive status (cognitive disorders vs no cognitive disorders) fol-
lowing the diagnosis of dementia and mild cognitive impairment
after neuropsychological tests and neurological exam was also con-
sidered (29). The presence of the eye diseases (cataract—yes/no) was
self-reported and/or based on the observations of the investigators
(ie, medical students). Health care booklets when available were
used to confirm the participants’ statements.

Statistical Analyses
Prevalence of near VI was estimated in the study sample. Then,
the age-standardized prevalence for each sex was calculated using
the 2013 national demographic statistics of ROC from the United
Nations database (30).

Characteristics of the sample included in the main analysis (ie,
participant with available visual acuity data) were described and
compared according to visual status using chi-square/Fisher’s tests
for qualitative variables and Kruskal-Wallis test for quantitative
variables. In addition, a secondary analysis comparing baseline char-
acteristics of the participants included in the main analyses and those
non-included was performed.

We modeled the probability of having VI (visual acuity <20/40)
and investigated the different associations using logistic regression
models. Minimal adjustment on age, sex, and residence area was
first performed to investigate separately the link between each deter-
minant of poor cardiovascular health and VI. All variables that had
a p value less than .2 were then included in multivariable analyses to
investigate independent relationships after the interactions between
these variables were tested. The model was adjusted on additional
sociodemographic factors (marital status and education level). To
address the eventuality that there were participants with congenital
blindness among our blind participants, we conducted a sensitivity
analysis removing those with blindness. Odds ratio and their confi-
dence intervals (CIs) were reported and a p value less than .05 was
considered as statistically significant. All analyses were performed
using the software R (version 3.6.2).

Results

Among the 1029 Congolese participants included in the baseline
survey (EPIDEMCA), 660 (64%) participated in the follow-up (first
year). Of them, 549 participants had available data regarding their
vision (12 were blind and 537 had data from the Parinaud test) and
constituted our study sample. A flow chart details the selection pro-
cess (Figure 1).

Participants’ median age was 72 years (interquartile range:
68-78 years), 331 (60.3%) were females and 278 (50.6%) lived in
rural areas. Of the 549 participants, 227 (41.6%) had a partner and
362 (66.3%) had no formal education. Regarding the distribution
of determinants of poor cardiovascular health, 114 (21.9%) partici-
pants had a BMI of at least 25 kg/m?, 360 (66.3%) had hypertension,
and 428 (78.8%) were physically inactive. More than 10% were
diabetics, consumed alcohol regularly, and were current smokers.
Table 1 displays the baseline characteristics of the sample according
to the 3 visual status groups.

A total of 378 participants had near VI (328 had mild/mod-
erate near VI, 50 had severe VI including 12 blind participants). The
crude global prevalence of near VI was estimated at 68.9% (95% CI
64.9%-72.7%). It was similar in males (71.1%; 95% CI 65.1%—
77.1%) and females (67.4%; 95% CI 62.3%-72.4%), p = .356.
Standardized on age, near VI prevalence was 69.9% (95% CI
59.2%-81.6%) among males and 66.9% (95% CI 58.0%-75.8%)
among females. Compared to normal vision participants, those with
near VI lived more often in the rural area (for more than 60% vs less
than 15% for participants without VI; p < .001) and had more often
no formal education (for more than 70% vs less than 55% for par-
ticipants without VI; p < .001). The distribution of determinants of
poor cardiovascular health was not significantly different according
to the VI group (Table 1).

In the secondary descriptive analysis comparing baseline char-
acteristics of the participants included in main analyses and those
non-included, we found that the proportion of people with a BMI of
at least 25 kg/m? was significantly higher in the included sample than
in the excluded sample (21.9% vs 16.1%). There was no significant
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ROC : Republic Of Congo.
Figure 1. Flow chart.

difference between these 2 samples on all the other characteristics
present in our multivariable model (Table 2).

Association Between Determinants of Poor
Cardiovascular Health and VI

Table 3 presents separate associations between each determinant of
poor cardiovascular health and VI with minimal adjustment on age,
sex, and residence area. Only high BMI, hypertension, and diabetes
were significantly associated with VI. Indeed, having a BMI of at
least 25 kg/m? was strongly associated with VI (odds ratio = 2.38
[95% CI 1.42-3.98]). The odds of having VI were 1.74 (95% CI
1.11-2.74) and 2.20 (95% CI 1.13-4.25]) among participants with
hypertension and diabetes, respectively. On the contrary, hyperchol-
esterolemia, consumption of tobacco and alcohol, stroke history,
and pathological ABI were not significantly associated with VI in
our sample.

No interactions between BMI, diabetes, and hypertension for the
risk of VI were found (high BMI x diabetes: p = .318; high BMI
x hypertension: p = .431; and diabetes x hypertension: p = .419).
Multivariable analysis taking into account BMI, diabetes, and
hypertension together and adjusted on sociodemographic factors
showed that these 3 factors were independently associated with VI.
Indeed, the probability of having VI was 2.15 fold higher (95% CI

1.25-3.68) among participants with BMI of at least 25 kg/m? and
was multiplied by 1.64 (95% CI 1.02-2.64) and 2.12 (95% CI 1.06—
4.25), respectively, for participants with hypertension and diabetes
(Table 3). In the sensitivity analysis removing the 12 participants
with blindness, we found that only a high BMI remains associated
with near VI. Diabetes and hypertension were borderline significant
even if the strength of their association had not changed much com-
pared to the main results (Supplementary Table S2).

Discussion

Our study shows a high prevalence of near VI among older adults in
the EPIDEMCA-FU population-based study. In addition, we found
that having a high BMI (225 kg/m?), diabetes, and hypertension were
associated with near VI in this population.

Prevalence of near VI found in this study among Congolese
older adults was higher than in other studies performed in LMIC
(2,9,31-33). It should be noted that near VI is little studied in LMIC
especially in Africa and among studies exploring this impairment,
almost all included people aged at least 40 years or at least 50 years
(2,8,9,31,32). For example, from other data focusing on SSA adults
aged at least 50 years, Bourne et al. (2) had estimated the age-
standardized prevalence of functional presbyopia at 58.5%. It has
been recognized that aging plays an important role in near VI whose
probability increases with age (34), this could explain a large part
of the difference. Another study reported a much lower prevalence
than ours. Indeed, Ehrlich et al. (31) recorded a lower prevalence of
near VI in Ghana of 28.5% and in South Africa 35.5% among adults
aged 50 years and older. Beyond aging, the socioeconomic level and/
or health care systems are potentially better in these countries than
in ROC, which also contributes to this large difference. Moreover,
consistently with the literature, we found that participants who had
a low education level and who were living in the rural area were
more affected by VI (7). These factors may contribute to a higher
occurrence and/or progress of VI in SSA and could reflect the diffi-
culties in accessing health care due to socioeconomic status.

We found a lower prevalence of near VI compared to a Brazilian
study (7). The frequency of presenting near VI (visual acuity <20/40
at 40 cm) was 88.1% (7). Difference in assessment distance (at 40 cm
vs 30 cm in our study), measure instruments (E chart vs Parinaud
chart), and probably a threshold (£20/40 vs <20/40 in our study) (7)
may explain such differences. However, we found a slightly similar
prevalence to the one from a study conducted by Burke et al. (8) in
Tanzania, the presbyopia prevalence (visual acuity <20/50 at 40 cm)
was 72.4% among participants aged at least 65 years.

Comparing our results to studies performed in HIC may not be
appropriate. Indeed, beyond a lower exposure to ultraviolet from
sunlight, accessibility to health care, diagnosis, and management of
VI are potentially better in these countries than in ROC. In addition,
older adults living in HIC often wear a correction at assessment,
either glasses or contact lenses and undergo monitoring check-up
(35) which can improve their visual acuity, especially near acuity.
A contrasting and worrying situation was observed in rural Tanzania
where up to 94% of adults aged 40 years and older with presbyopia
did not have corrective near vision glasses (21).

As highlighted in the world report on vision (3), lifestyle be-
haviors and some health conditions are involved in VI onset. Few
studies explored the relationship between the determinants of poor
cardiovascular health and VI (10,11,13-15) while their association
with specific ocular conditions/diseases has been well documented
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Table 2. Comparison of the Characteristics (only for those in the multivariable model) Between Participants Included in the Study and

Excluded Participants, EPIDEMCA-FU Study, 2011-2013 (n = 1029)

Characteristics™ Included (7 = 549) Excluded (n = 480) p Value MD

Sociodemographic factors

Age' (years) 72.0 (68.0-78.0) 73.0 (68.0-78.3) 11 —

Sex .388 —
Male 218 (39.7) 178 (37.1)
Female 331 (60.3) 302 (62.9)

Marital status .059 3
Non-partnered 319 (58.4) 308 (64.2)
Partnered 227 (41.6) 172 (35.8)

Residence area .596 —
Gamboma (rural) 278 (50.6) 251 (52.3)
Brazzaville (urban) 271 (49.4) 229 (47.7)

Education level 119 3
No formal education 362 (66.3) 340 (70.8)
Formal education 184 (33.7) 140 (29.2)

Determinants of poor cardiovascular health

BMI, kg/m? .024 68
<25 407 (78.1) 369 (83.9)
25 114 (21.9) 71 (16.1)

Hypertension 172 8
Yes 360 (66.3) 336 (70.3)
No 183 (33.7) 142 (29.7)

Diabetes 298 20
Yes 67 (12.5) 49 (10.4)
No 470 (87.5) 423 (89.6)

Notes: BMI = body mass index; MD = missing data. Unless specified, numbers are 7 (%).

*Only variables presented in multivariable analysis.
Median and interquartile range.

(36-42). In agreement with previous studies (11,39,43), our study
has retrieved significant associations between certain determinants
of poor cardiovascular health and VI among older adults. Having
a high BMI increased the probability to have VI (39,43). To date, a
direct implication of high BMI or obesity in VI is not clearly dem-
onstrated, because clinical evidence is limited (43). Nevertheless,
high BMI is known to be involved in ocular conditions (eg, elevated
intraocular pressure, age-related maculopathy) and eye diseases (eg,
cataract, glaucoma, and diabetic retinopathy) (39). Several theories
on pathophysiological mechanisms have been formulated to explain
the links between high BMI and these eye conditions (39). The latter
is closely linked to visual acuity decline. Therefore, the relationship
between a high BMI and VI may be mediated by the occurrence
of ocular conditions/diseases. Other underlying mechanisms are
possible. Indeed, a high BMI is one of the consequences of phys-
ical inactivity and unhealthy diet. These factors are strongly associ-
ated with VI (10) and eye diseases among older adults (13,40,44).
However, we did not find any significant association between phys-
ical inactivity (walking/jogging and cycling—more commonly per-
formed among Congolese older people) and VI. Two hypotheses
could explain this result. The first is the social desirability effect due
to the self-reported nature of the responses on this variable. The
second is the assessment period (in the last week), as someone could
be active in the previous weeks or months but not in the week prior
to the survey. Furthermore, investigating the relationship between
diet and VI among SSA older adults would be relevant considering
that tropical diets may vary and be very specific which could affect
VI occurrence.

Diabetes was strongly associated with VI in our population.
Diabetes is involved in eye conditions occurrence (eg, damages of the

retinal blood vessels, macular edema) and their evolution to ocular
diseases (eg, diabetic retinopathy) (45). The pathophysiology of the
relationship between diabetes and eye diseases is well documented
in the literature (42,46). Diabetes would affect the retinal or/and
the macular, whereas damage to one or both eye elements leads to
loss of vision and long-term blindness. Although the prevalence of
diabetes in our sample (12.5%) is slightly lower than in the SSA
studies (13.8%) (47), it has been reported in previous studies that
most patients with diabetes have diabetic retinopathy and/or dia-
betic macular edema (11,19,45). Indeed, in clinical practice, these
eye damages are observed most often at the diagnostic time (20).

Hypertension was associated with VI in this study. This result is
consistent with the evidence showing that hypertension plays a role
in VI onset. Indeed VI could be the result of certain eye conditions
such as the growing of intraocular pressure (ocular hypertension)
and blood pressure in vessels retinal (hypertensive retinopathy) (48).
These conditions are the consequences of hypertension (48,49). In
addition, one of the major ocular consequences of hypertension is
glaucoma that is involved in VI (38). Prevalence of hypertension was
very high (66.3%) in our study population, and it is also recognized
that hypertension is involved in the incidence and evolution of eye
diseases such as AMD and diabetic retinopathy for which patho-
physiological mechanisms are well known (37,38,50).

The different mechanisms mentioned above regarding the rela-
tionships between diabetes, hypertension, and ocular conditions/dis-
eases could explain the associations with VI identified in this study.
Nevertheless, it should be noted that in our study, we cannot confirm
the presence of these ocular conditions (eg, macular damage, ocular
hypertension) or diseases (eg, diabetic retinopathy, glaucoma) among
our participants as we did not perform detailed ocular exams.
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Table 3. Associations Between the Determinants of Poor Cardiovascular Health and Visual Impairment, EPIDEMCA-FU Study, 2011-2013

Multivariable Model
(n=516; AIC = 505.88;

Separate Models pe=0.793)
Determinants of Poor Cardiovascular Health OR* (95% CI) p Value ORT (95% ClI) p Value
BMI, kg/m? <.001 .005
<25 1 1
225 2.38 (1.42-3.98) 2.15 (1.25-3.68)
Hypertension 015 .040
No 1 1
Yes 1.74 (1.11-2.74) 1.64 (1.02-2.64)
Ankle-Brachial Index 972
Normal 1 —
Pathological 1.01 (0.59-1.72) —
Physical inactivity 436
No 1 —
Yes 0.80 (0.46-1.39) —
Hypercholesterolemia 281
No 1 —
Yes 1.42 (0.75-2.69) —
Diabetes .020 .029
No 1 1
Yes 2.20 (1.13-4.25) 2.12 (1.06-4.25)
Frequency of alcohol consumption 541
None 1 —
Sometimes 0.78 (0.25-2.43) —
Regular 0.72 (0.39-1.33) —
Smoking status .881
Never smokers 1 —
Former smokers 1.23 (0.53-2.85) —
Current smokers 1.06 (0.56-1.98) —
Stroke history 339

No 1
Yes 1.50 (0.65-3.42)

Notes: BMI = body mass index; 7 = number of participants in the model; p©
information criterion; OR = odds ratio; CI = confidence interval.

*Qdds ratio adjusted on age, sex, and residence area separately for each factor.

p value of the goodness of fit (GOF) of Hosmer and Lemeshow test; AIC = Akaike

tMultivariable model: BMI, hypertension, and diabetes were adjusted on age, sex, residence area, marital status, and education level.

No association was found between alcohol consumption and VI
in our population. This relationship remained inconsistent in the lit-
erature (12,14,15). Indeed, some evidence shows that heavy alcohol
drinking is associated with AMD (36), and moderate drinking (es-
pecially for wine) would have a protective effect on the occurrence
of eye diseases (14,15). We did not differentiate the types of alcohol
consumed. We can hypothesize that type of alcohol consumed may
have influenced the relationship. In contrast with a study performed
by Merle et al. (10), we did not find any significant association be-
tween tobacco consumption and VI. However, this result corrobor-
ates other studies (12) and reflects the inconsistent evidence on this
relationship. Diversity of smoking assessment methods (ie, precision
and temporality in the evaluation of pack-year/lifetime amount/
solely smoking status) may explain this (10,12). It is relevant to note
that, in alcohol and/or tobacco consumption, one challenge is to
quantify the consumption and to determine the real status (current
consumers vs former consumers, amount weekly/daily intake) prop-
erly because the profile may be different and lead to various results.

One strength was the use of data from an African population-
based survey. In addition, visual acuity was assessed using a chart
used in clinical practice. To our knowledge, this study is the first to

explore the association between several determinants of poor car-
diovascular health and near VI among people aged at least 65 years
in SSA. Because comparisons of the baseline characteristics between
participants included in the main analysis and those excluded showed
that only high BMI had a significantly different distribution on all
characteristics, this difference may have influenced the strength of the
association found between high BMI and VI. Some limitations should
be considered when interpreting our results. First, although we used a
cohort design, we are not able to prove a causal association because
it is possible that some people presented VI before inclusion. This
limit makes the results largely cross-sectional. Hence, it is important
to emphasize that our measures of association (odds ratio) do not
reflect the effect of these determinants on VI incidence. Therefore,
further studies using longitudinal design excluding people with VI at
baseline are required to estimate the hazard ratios of these determin-
ants of poor cardiovascular health on the incident VI in an African
population. Second, there is a potentially residual confounding bias.
Indeed, as mentioned in the Method section, some participants had
their own correction. In these participants, the VI measured could
be confounded by access to correction. Although we are unable to
provide the exact number of participants concerned, we believe this
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number is very low. Hence, we are confident that this potential bias
does not question the premise that VI might be reduced by cardiovas-
cular health improvements. Third, we have no accurate/formal diag-
nosis for the ocular diseases in our population study as exploring eye
conditions was not the main aim of the EPIDEMCA study.

In research perspectives, on the one hand, nearly all studies ex-
plain the mechanisms between the determinants of poor cardio-
vascular health and VI by the presence of some eye conditions/eye
diseases (11,39). It would be interesting in further studies to per-
form mediation analysis to investigate direct and indirect (through
the occurrence of eye diseases) effects of these determinants on VI
using a longitudinal design. Additionally, analyses for each specific
eye disease would allow a better understanding of the implication
of these determinants. On the other hand, because the factors of the
lack of access to health care may also contribute to the presence of
both near VI and cardiovascular risk factors, the role (confounding
or moderating) of these factors could be considered in future studies.

Conclusion

Overall, the prevalence of near VI was high among Congolese older
adults, and determinants of poor cardiovascular health such as a high
BMLI, diabetes, and hypertension were independently associated with
VIin older adults. These results confirm the great burden of morbidity
linked to determinants of cardiovascular risk factors in this vulnerable
population. Adequate public policies are required and/or should be
strengthened to reduce the impact of these determinants. Although al-
ready recommended at the time of diagnosis of diabetes, an eye exam-
ination should be required when these determinants are present to
detect ocular conditions, even if better management remains the main
challenge. Furthermore, public measures facilitating access to geriatric
health care for older adults are required to reduce their dependence.
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