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Abstract

Background The management of older adults with type 2 diabetes mellitus (T2DM) has not been previously assessed in
nursing homes within the Caribbean region.

Aims To investigate the prevalence of T2DM among residents of French Caribbean nursing homes and to characterize their
health and functional status.

Methods This cross-sectional study is based on baseline screening data from the KASEHPAD (Karukera Study of Age-
ing in Nursing Homes) cohort. Clinical characteristics and standard geriatric parameters were systematically collected and
analyzed. Hemoglobin Alc (HbAlc) levels of older adults with diabetes were retrospectively extracted from patient records.
Results A total of 332 participants aged 60 years or older were recruited from six nursing homes between September 2020
and November 2022. The prevalence of T2DM among residents was 28.3% (95% CI: 23.5-33.2). Among older adults with
T2DM, 85.1% had hypertension, 17.1% had heart failure, and 24.1% had a history of stroke. The mean HbAlc level was
7.32+1.5%. Of the 35 individuals (42.7%) with HbAlc < 7%, 19 (54.3%) were receiving antidiabetic medications. Mul-
tivariate analysis identified HbAlc as the sole factor significantly associated with antidiabetic medication use (OR: 1.76,
95% CI: 1.12-3.04).

Discussion Older adults with T2DM residing in French Caribbean nursing homes exhibit a high prevalence of cardiovascular
risk factors and are at risk of overtreatment. The management of T2DM in this population appears to be driven primarily
by blood glucose levels.

Conclusion As the prevalence of older adults with T2DM is expected to rise in the Caribbean region, this trend will present
significant challenges in delivering tailored care within future nursing home settings.
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Introduction

The prevalence of type 2 diabetes mellitus (T2DM) exhibits
significant variation across populations and clinical settings
[1]. In France, the prevalence of T2DM is 4.6% in the gen-
eral population, with rates increasing substantially with age.
Approximately one in five men aged 70 to 85 years and one
in seven women aged 75 to 85 years receive pharmacological
treatment for T2DM [2]. The prevalence is notably higher
in the French Caribbean islands, specifically Martinique and
Guadeloupe, where it is approximately double that observed
in mainland France [3]. According to estimates by the Inter-
national Diabetes Federation, the age-adjusted prevalence of
T2DM in the Caribbean is 9.6%; however, these estimates
are derived from limited studies, as many Caribbean coun-
tries lack representative primary data (4). Reported prev-
alence rates include 4.9% in Barbados [4], 5.4% in Haiti
[5], and up to 23% in St. Kitts and Nevis [6]. Across the
region, the incidence of age-related adverse outcomes, such
as chronic diseases (hypertension, diabetes, and cancer),
dementia, and neuropsychiatric syndromes, is projected to
rise significantly in the coming years [4]. The elevated bur-
den of chronic diseases in the French Caribbean may be
partially attributed to the unique history of its populations.
Factors include genetic admixture, a transition toward sed-
entary lifestyles, cultural and dietary shifts, changing occu-
pational environments, and epigenetic modifications. Black
Caribbean populations are known to exhibit distinct diabetes
profiles compared to other populations of African descent.
For example, while T2DM spans the entire BMI range in
African populations, it tends to be more severe in obese indi-
viduals of Caribbean descent. Additionally, individuals of
Caribbean origin often experience poorer glycemic control,
lower health literacy, and a higher incidence of complica-
tions compared to Africans or African Americans [7].

The medical and cultural contexts in the French Car-
ibbean differ markedly from those in mainland France.
In these territories, approximately 90% of the population
is of African descent. Regarding T2DM and its associ-
ated risk factors, the average BMI is slightly lower than in
mainland France (28.4 kg/m? vs. 29.5 kg/m?), and tobacco
and alcohol consumption are less prevalent. Glycemic con-
trol is generally poorer, with an average HbAlc of 7.5%
compared to 7.2% in mainland France [3]. Severe compli-
cations further exacerbate the burden of diabetes in the
French Caribbean. For instance, the rate of lower-limb
amputations is 1.3 times higher, and hospitalizations for
chronic kidney failure occur at twice the rate observed in
mainland France, particularly in Martinique [8].

Older adults with T2DM are at greater risk of sev-
eral clinical conditions, including malnutrition, infec-
tions, renal impairment, cognitive decline, depression,
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comorbidities, and polypharmacy [1, 9]. The management
of T2DM in older adults has been the focus of several
position statements issued by organizations such as the
American Diabetes Association [1], the European Diabetes
Working Party for Older People [10], and the International
Diabetes Federation [11]. In France, the GERODIAB
cohort study has provided valuable insights into diabetic
complications, geriatric impairments, and mortality asso-
ciated with glycemic control in older adults with T2DM.
This longitudinal study followed nearly 1,000 elderly
individuals with T2DM over a 5-year period [12]. Find-
ings from the GERODIAB study indicated that an HbAlc
level below 8.6% was associated with reduced mortality,
and an acceptable target range of 5.8—-6.7% was proposed,
provided patients are not subjected to drug-induced hypo-
glycemia. However, the GERODIAB study did not include
older adults residing in nursing homes or individuals liv-
ing in the Caribbean, leaving significant gaps in knowl-
edge about diabetes management in these specific popu-
lations. Standardized diabetes management for nursing
home residents remains limited due to the heterogeneity
of comorbidities and the lack of clinical trials tailored to
this demographic [9].

To the best of our knowledge, no prior study has exam-
ined the prevalence of T2DM among older adults residing
in nursing homes in the Caribbean. Notably, with the excep-
tion of the French West Indies, nursing homes are scarce in
this region, and the care of older adults is predominantly
provided by their families [13]. As the Caribbean grapples
with the challenges of demographic transitions, including
an increasing proportion of older adults [14], it is crucial to
understand the healthcare trajectories of older adults within
existing nursing homes and the broader context and chal-
lenges of dependency care across the Caribbean islands. This
study aimed to estimate the prevalence of T2DM in nurs-
ing homes and to identify factors associated with diabetes
treatment. To address this hypothesis, we utilized data from
the KArukera Study of Aging in EHPAD (KASEHPAD), a
longitudinal cohort study conducted in nursing homes in the
French West Indies.

Methods
Study design

The KASEHPAD study was a prospective, observational
study conducted across six nursing homes in Martinique
and Guadeloupe (French West Indies). This study aimed
to describe the health trajectories of older adults living
in nursing homes over one year. Inclusion data have been
previously published [14]. For this analysis, a cross-sec-
tional approach was employed to evaluate the baseline
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characteristics of the study participants. The KASEHPAD
study was approved by the EST 1 French Ethics Commit-
tee on June 2, 2020, and was registered on ClinicalTrials.
gov on October 13, 2020 (NCT04587466).

Data

At baseline, healthcare professionals conducted inter-
views with the participants and their professional caregiv-
ers. These interviews included comprehensive physical,
cognitive, and psychological assessments of the partici-
pants. Professional caregivers provided detailed infor-
mation on various aspects of the participants’ profiles,
including sociodemographic characteristics, medical
history, medication use, nutritional status, activity lev-
els, and degree of dependence. Global cognitive func-
tion was assessed using the 30-item Mini-Mental State
Examination (MMSE) [15]. Changes in physical function
were evaluated using the basic Activities of Daily Living
(ADL) score [16], while nutritional status was measured
using the short form of the Mini Nutritional Assessment
[17]. Quality of life was assessed through the Question-
naire on Quality of Life in Alzheimer’s Disease (QoL-
AD) [18], and the risk of pressure ulcer development was
evaluated using the Braden Scale [19]. Hemoglobin Alc
(HbA1c) levels of older adults with diabetes were retro-
spectively extracted from patient records.

Statistical analysis

Quantitative variables were expressed as means + stand-
ard deviations, while qualitative variables were presented
as percentages. Demographic and clinical characteristics
were compared between older adults with and without type
2 diabetes mellitus (T2DM) using independent t-tests or
Wilcoxon tests for continuous variables, and chi-squared or
Fisher's exact tests for categorical variables. Similar analyses
were conducted to compare older T2DM adults with and
without diabetes medication. A logistic regression model
was employed to identify predictors of diabetes medication
use. A p-value of less than 0.05 was considered statistically
significant. Missing data were not imputed. All statistical
analyses were conducted using R software (version 3.0.2).

Results
Clinical characteristics

A total of 332 participants aged 60 years or older were
recruited from six nursing homes between September
2020 and November 2022. The prevalence of type 2 dia-
betes mellitus (T2DM) was found to be 28.3% (95% CI.:
23.5-33.2). The mean age of older adults with diabetes was
81.1+£10.0 years, and 57.5% of them were female.

When comparing older adults with or without T2DM
(Table 1), older adults with T2DM had a significantly higher

Table 1 Comparison of

o o Characteristics n Mean+CI or n (%) Residents with Other’s resi- p
chr'ncal cha'racterlsthlcs between T2DM (n=94) dents (n=238)
residents with or without T2DM
Age 332 81.3+10.1 81.1+10.0 81.3+10.1 0.877
Gender (men) 332 168 (50.6%) 40 (42.5%) 128 (53.8%) 0.065
BMI 287 23.0+5.0 244453 22.4+4.8 0.003
Length of stay in nursing 307 44+4.1 4.5+4.7 44+38 0.742
homes (years)
Hypertension (=yes) 332 221 (66.8%) 80 (85.1%) 141 (59.2%) <0.001
Hypercholesterolemia 332 53 (16.0%) 25 (26.6%) 28 (11.8%) <0.001
Cardiac failure 332 34 (10.2%) 16 (17.0%) 18 (7.6%) 0.010
Myocardial infarction 332 11 (3.3%) 5(5.3%) 6 (2.5%) 0.304
Stroke 331 54 (16.3%) 23 (24.5%) 31 (13.1%) 0.011
Dementia 332 173 (52.1%) 50 (53.2%) 123 (51.7%) 0.804
Parkinson’s disease 332 30 (9.0%) 6 (6.4%) 24 (10.1%) 0.289
Depression 332 67 (20.2%) 15 (16.0%) 52 (21.8%) 0.228
Hemiplegia 331 32 (9.7%) 13 (13.8%) 19 (8.0%) 0.107
Kidney disease 332 48 (14.5%) 21 (22.3%) 27 (11.3%) 0.010
Neuropathy 332 19 (5.7%) 8 (8.5%) 11 (4.6%) 0.169
Low limb arteriopathy 332 35 (10.5%) 15 (16.0%) 20 (8.4%) 0.043
Cancer 330 14 (4.2%) 2 (2.1%) 12 (5.1%) 0.364

Bold values indicate p < 0.05
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body mass index (BMI) (24.4+5.3 vs. 22.4+4.8, p<0.001),
as well as a higher prevalence of hypertension (85.1% vs.
59.2%, p<0.001), heart failure (17.0% vs. 7.6%, p=0.010),
hypercholesterolemia (26.6% vs. 11.8%), stroke (24.5%
vs. 13.1%, p=0.011), kidney disease (22.3% vs. 11.3%,
p=0.010), and lower limb arteriopathy (16.0% vs. 8.4%,
p=0.043). In total, five older adults were on end-stage renal
disease with dialysis: two were older adults with diabetes
(2.1%) and three did not have diabetes (1.3%).

Regarding scores on geriatric assessment scales (Table 2),
no significant differences were observed between groups in
terms of cognition, dependence (including incontinence),
quality of life, or the risk of developing a pressure ulcer.
However, the malnutrition score was higher in T2DM
patients (Mini Nutritional Assessment [MNA] score:
10.3+3.5vs. 9.4+3.5, p=0.046).

Glycemic control and diabetes medication

The HbA1lc measurement was available for 82 residents with
type 2 diabetes mellitus (T2DM). The mean HbAlc was
7.32% +1.5%, with 35 participants (42.7%) exhibiting an
HbAlc level of < 7% (Table 3). Among the 35 participants
with HbAlc < 7%, 19 (54.3%) were being treated, mainly by
insulin (n=12, 63.2%) or liraglutide (n=3, 15,8%).

Among the 94 residents with diabetes, 37.2% were not
receiving any antidiabetic treatment, 43% were on insulin,
and 25% were receiving oral antidiabetic agents. Metformin
was prescribed to 20.2% of older adults with T2DM, while
only two individuals were prescribed sulfonylureas.

When analyzing the factors associated with antidia-
betic treatment (Table 4), bivariate analysis revealed that
individuals receiving antidiabetic treatment were younger,
more often male, had a higher BMI, and exhibited a higher

Table 3 Glycemic control and drug treatment of older adults with
T2DM living in French Caribbean nursing homes

HbAlc (n=82)

Mean 7.32+15
Median 7.15
<7% 35 (42.7%)
>7 and<8.5% 29 (35.4%)
>8.5% 18 (21.9%)
Diabetes treatment (n=94)

No treatment, n (%) 35 (37.2%)
OAD, n (%) 24 (25.5%)
Metformin 19 (20.2%)
Glinides 1(1.1%)
Sulfonylureas 2 (2.1%)
DPP4 inhibitors 6 (6.4%)
GLP1 agonist 7 (7.4%)
Insulin, n (%) 41 (43.6%)
Drug combination, n (%) 15 (16.0%)
OAD only 14 (14.9%)
Insulin only 31 (33.0%)
OAD-Insulin combination 7 (7.4%)
GLP-1 — Insulin combination 3(3.2%)
OAD-GLP-1 5(5.3%)

prevalence of hypertension and hypercholesterolemia.
Additionally, they demonstrated better physical perfor-
mance (lower dependence), improved nutritional status,
and a higher HbAlc (7.7% vs. 6.7%; p=0.002).

In multivariate analysis (n=71), adjusting for age, sex,
BMLI, hypertension, hypercholesterolemia, dementia, MNA
score, ADL score, and HbAlc, only HbAlc was signifi-
cantly associated with antidiabetic treatment (OR: 1.76;
95% CI: 1.12-3.04).

Table 2 Comparison of

L Scale All (n=332) Diabetic (n=94) Non Diabetic (n=238) p

geriatric's scale scores between

older adults with or without MMSE (n=295) 11.3+9.4 10.4+8.9 11.6+9.6 0.318

T2bM MMSE< 18 221 (749%) 67 (78.8%) 154 (73.3%) 0.324
MNA (n=319) 9.7+3.5 10.3+3.5 94+35 0.046
MNA score <7 88 (27.6%) 19 21.1%) 69 (30.1%) 0.104
ADL (n=326) 24+2.1 2.1+20 25+2.1 0.146
full assistance for bathing 209 (64.1%) 61 (66.3%) 148 (63.2%) 0.605
Full assistance of dressing 208 (63.8%) 61 (66.3%) 147 (62.8%) 0.556
full assistance for toileting 157 (48.2%) 48 (52.2%) 109 (46.6%) 0.363
Bedridden 74 (22.7%) 25 (27.2%) 49 (20.9%) 0.226
Incontinence 176 (54.0%) 54 (58.7%) 122 (52.1%) 0.285
Totally dependent at meals 110 (33.7%) 36 (39.1%) 74 (31.6%) 0.197
QOL-AD (n=110) 292+82 27.6+8.8 30.0+7.4 0.129
Braden (n=321) 18.4+3.8 18.0+4.2 18.5+3.7 0.344
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Table 4 Comparison of older
adults taking or not taking

Bivariate analysis

Multivariate analysis

antidiabetic drugs Characteristics Diabetes medi- No diabetes p P OR (CI95%)
cation (n=59) medication
(n=35)
Age (n=94) 78.8+9.0 85.0+10.4 0.003 0.338  0.96 (0.88-1.04)
Gender (men) (n=94) 30 (50.8%) 10 (28.6%) 0.034 0.568 1.51(0.36-6.47)
BMI (n=79) 25.7+5.5 21.7+3.7 0.001 0.165 1.12(0.96-1.33)
Hypertension 53 (89.8%) 27 (717.1%) <0.001 0.864 0.85 (0.14-4.96)
Cardiac failure 9 (15.2%) 7 (20.0%) 0.554 - -
Stroke 17 (28.8%) 6 (17.1%) 0.203 - -
Hypercholesterolemia 20 (33.9%) 7 (20.0%) 0.037 0.319 2.06 (0.52-9.39)
Kidney disease 15 (25.4%) 6 (17.1%) 0.351 - -
Low limb arteriopathy 10 (16.9%) 5(14.3%) 0.733 - -
Dementia 28 (47.5%) 22 (62.9%) 0.148 - -
MNA score (n=90) 11.1+£3.3 89+34 0.004 0916 1.01(0.81-1.27)
ADL score (n=92) 25+2.0 14+1.8 0.009 0.516 1.12(0.79-1.56)
HbAIC score (n=82) 7.7+1.6 6.7+1.3 0.002 0.022 1.76 (1.12-3.04)

Discussion

In our study, we observed a T2DM prevalence of 28.3%.
This prevalence is notably high compared to the 10-20%
reported in other French nursing homes [20, 21], but is
consistent with the figures reported in U.S. nursing homes
[22]. This higher prevalence can likely be attributed to the
elevated rates of T2DM in Caribbean territories, which are
twice as high as in mainland France. Residents with T2DM
in our study were of an age comparable to other residents,
whereas international data generally suggest that individu-
als with diabetes in nursing homes tend to be younger [23].
A significant proportion of T2DM residents were women
(57.5%), which reflects a unique demographic characteristic
of the French West Indies compared to global data [24]. Car-
ibbean individuals with diabetes also exhibited a markedly
high co-occurrence of hypertension, with 85% of T2DM
residents being hypertensive—double the rates reported in
nursing homes across Europe [23]. The prevalence of mac-
rovascular complications was also high, with a quarter of
residents with T2DM reporting a history of stroke. Although
the prevalence of dependence, cognitive impairment, and
nutritional alterations did not differ significantly between
T2DMand non-T2DM residents, the rate of malnutrition
among older adults with T2DM was notably high (21.1%).
Malnutrition has been shown to significantly affect qual-
ity of life, particularly in nursing home populations [25].
Lastly, 78.8% of T2DM residents exhibited major cognitive
impairments (MMSE < 18), and 53.3% had a diagnosis of
dementia, indicating that cognitive function may be under-
evaluated in nursing home settings.

Regarding treatment, 37.2% of residents with T2DM
were not receiving any antidiabetic medications. Factors

associated with the absence of treatment included advanced
age and higher levels of dependence. In this population,
with increasing age and comorbidities, strict control of type
2 diabetes mellitus (T2DM) takes a secondary role to the
prevention of fall risks, malnutrition, sarcopenia, cognitive
decline, and acute metabolic events. Nevertheless, 42% of
older adults with T2DM had an HbA1c < 7%, with more than
half receiving treatment, mainly insulin. These findings are
consistent with other studies [26-28], which suggest poten-
tial overtreatment of T2DM individuals in nursing homes.
In this frail and functionally dependent population, clinical
guidelines for older adults with T2DM in nursing homes
emphasize the avoidance of hypoglycemia [9]. However,
over 40% of treatments involved insulin or sulfonylureas.
Furthermore, multivariate analysis indicated that the use
of antidiabetic medications was primarily determined by
HbAlc levels, whereas European [10] and American (10)
guidelines recommend that glycemic targets should con-
sider coexisting chronic conditions, cognitive impairments,
and functional limitations. Dipeptidyl peptidase-4 (DPP-
4) inhibitors and glucagon-like peptide-1 (GLP-1) ana-
logs were rarely prescribed. Additionally, sodium-glucose
cotransporter-2 inhibitors (SGLT-2is) were introduced to
the French market relatively late (March 2021) [29], which
likely explains the absence of their use in this population.
The strength of this study lies in its first-time descrip-
tion of the clinical characteristics of nursing home residents
in the Caribbean. Outside of the French West Indies, only
Jamaica has implemented nursing homes within the region.
The French Caribbean serves as a bridge between other Car-
ibbean countries in terms of ethnology and socio-cultural
aspects, as well as with high-income nations due to its affili-
ation with France. Consequently, it represents an interesting
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territory for research and experimentation, providing an
opportunity to test solutions in a region experiencing an
acceleration in population aging. The data from this study
suggest that older adults with T2DM may not be adequately
monitored by specialists, as evidenced by the observed
HbAc levels and the therapies administered. However, our
study has several limitations. It is an epidemiological study,
and its primary objective was not specifically focused on
T2DM. As a result, a detailed analysis of microvascular
complications, such as renal function stages or retinopathy,
was not conducted. Additionally, fasting blood glucose lev-
els, the use of capillary point-of-care monitoring, and occur-
rences of hypoglycemia were not recorded.

Conclusion

T2DM is particularly prevalent in French Caribbean nursing
homes. Glycemic control among residents appeared exces-
sively stringent for the majority, with the prescription of
antidiabetic medications primarily driven by blood glucose
levels. Furthermore, insulin was widely prescribed, height-
ening the risk of hypoglycemia. As the prevalence of older
adults with T2DM is anticipated to increase in the Carib-
bean, this will present significant challenges in adapting
nursing home care for this population, particularly given
the scarcity of specialists trained in diabetes management.
Consequently, it is crucial to understand the unique charac-
teristics of these territories to implement appropriate inter-
ventions and enhance clinical practices.
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