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 3 

Malnutrition and its determinants among older adults living in foster families in 4 

Guadeloupe (French West Indies). A cross-sectional study. 5 

 6 

Abstract 7 

Background: Foster families may represent an alternative model for dependent older adults 8 

in many countries where nursing homes are insufficiently developed. This study aimed to 9 

assess the prevalence of malnutrition and its determinants in older adults living in foster 10 

families in Guadeloupe (French West Indies). 11 

Methods: This cross-sectional study was gathered from the KASAF (Karukera Study of 12 

Ageing in Foster families) study (n=107, 41M/66F, Mdn 81.8 years). Nutritional status was 13 

assessed with the Mini Nutritional Assessment Short‐ Form (MNA‐ SF). Clinical 14 

characteristics and scores on geriatric scales (Mini-Mental State Examination (MMSE), 15 

Activities of Daily Living (ADL), Short Physical Performance Battery (SPPB), Center for 16 

Epidemiologic Studies- Depression (CESD) and Questionnaire Quality of Life Alzheimer’s 17 

Disease (QoL-AD)) were extracted. Bivariate analysis and logistic models adjusted for age 18 

and gender were performed to test the association of nutritional status with socio-19 

demographic variables and geriatric scales.  20 

Results: Thirty (28.0%) older adults were malnourished (MNA-SF score ≤7). In bivariate 21 

analysis, malnutrition was associated with an increased prevalence of cardiovascular diseases 22 

(46.7% versus 19.5%, p=0.004), the presence of hemiplegia (30.0% versus 6.5%, p=0.003), a 23 

poorer cognitive status (MMSE score 4.7 ± 7.1versus 9.7 ± 10.7; p=0.031), higher risk of 24 

depression (CESD score 27.3 ± 23.0 versus 13.5 ± 14.4; p=0.035) and dependency (ADL 25 

score 1.9 ± 1.9 versus 2.3 ± 2.1; p<0.001). Malnutrition was also associated with lower 26 

caregivers’rating of QoL (QoL-AD score 21.8 ± 6.4 versus 26.0 ± 5.7; p=0.001) but not by 27 

older adult’s rating (24.1 ± 11.2 versus 28.3 ± 7.7; p=0.156). Similar associations were 28 

observed in logistic models adjusted for age and gender.  29 

Conclusion: Malnutrition was common among foster families for older adults. Special 30 

attention towards the prevention and treatment of malnutrition in older adults from 31 

cardiovascular diseases, cognitive impairment, dependency and depression is necessary in this 32 

model of dependency support.  33 

Keywords: Foster families; older adults; malnutrition; Caribbean  34 
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 35 

Introduction 36 

Although foster families exist in many countries, this model is not widespread (1). 37 

Consequently, very few studies have described and assessed the effectiveness of this model 38 

on potential adverse health outcomes (2). In Guadeloupe (French West Indies, Caribbean 39 

Island), the number of foster families has  increased over the past three decades, due to the 40 

aging of the population and the limited availability of nursing home placements. Cultural 41 

factors may also contribute to this phenomenon. For instance, the importance of the family in 42 

Caribbean culture and the public’s reticence towards nursing homes may contribute to this 43 

phenomenon. Foster families assume responsibility for the care of one to three residents in 44 

their home, while a nurse, who visits the older adults on a daily basis, assumes paramedical 45 

care. Foster families are remunerated directly by the relevant public authorities. In a 46 

prospective observational study (KArukera Study of Ageing in Foster Families, KASAF), we 47 

observed that the profile of older adults in foster families was similar to that for older adults 48 

living in nursing homes in terms of co-morbidities, dementia and dependence (3). Foster 49 

caregivers are responsible for the daily activities, including shopping, food preparation and 50 

the provision of meals. It is essential that these meals meet the nutritional needs of older 51 

adults. 52 

Indeed, ensuring nutritional needs is fundamental to the care of older adults, particularly those 53 

who are dependent (4). Ageing is associated with a change in body composition, a decrease in 54 

lean body mass and an increase in fat mass. Malnutrition predisposes older adults to an 55 

increased risk of adverse health outcomes such as frailty, osteoporosis, muscle wastage, 56 

mortality (4), a lack of energy (5), a decline in health and physical functions (6) or falls (7). 57 

Malnultrition is frequently underestimated and neglected, as its manifestations are non-58 

specific, particularly in the early stages. The following factors have been identified as 59 

increasing the risk of malnutrition: age over 85, low nutrient intake due to a loss of the ability 60 

to eat independently, difficulty swallowing, becoming bedridden, pressure ulcers, a history of 61 

hip fracture, dementia, depressive symptoms, and suffering from two or more chronic 62 

illnesses (8). 63 

Malnutrition has been the subject of investigation in both nursing homes and the community. 64 

However, it has never been the subject of study in the context of foster families for older 65 

adults. The aim of this study was to estimate the prevalence of malnutrition among older 66 
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adults receiving caregiving in foster families and to investigate the factors associated with 67 

malnutrition using the baseline data of the KASAF cohort.  68 

 69 

 70 

Methods 71 

Study design 72 

KASAF cohort is a prospective observational study of older adults (≥ 60 years old) living in 73 

foster families in Guadeloupe. The study protocol (9) and inclusion data has been published 74 

(3). At inclusion, 6 months and 12 months, healthcare professionals (geriatricians or clinical 75 

research nurses) interviewed the participants and their professional caregivers.  For this study, 76 

we performed a cross-sectional analysis of the baseline’s characteristics of participants. The 77 

KASAF study and was approved by the Sud Méditerranée III Ethics Committee on July 1, 78 

2020 (number 2020.05.03 bis_ 20.04.01.59610). 79 

Outcome measure 80 

The nutritional status was evaluated using the Mini Nutritional Assessment Short‐ Form 81 

(MNA‐ SF) (Rubenstein) (9). 15 The MNA‐ SF comprises six items: reduced food intake, 82 

non‐ volitional weight loss in the past 3 months, mobility, psychological stress or acute 83 

disease during the past 3 months, neuropsychological problems, and low body mass index 84 

(BMI). For adults whose BMI was missing, it was replaced by low calf circumference, as 85 

recommended in the MNA‐ SF guidance (9). The total MNA‐ SF score ranges from 0 86 

(indicating the most severe form of malnutrition) to 14 (indicating no sign of malnutrition).In 87 

particular, a score of 12–14 is indicative of a normal nutritional status, while a score of 0–7 88 

and 8–11 identifies malnutrition or risk of malnutrition respectively. 89 

Other measurements 90 

The sociodemographic data and comorbidities were collected from the foster caregiver. The 91 

cognitive status was assessed using the Mini-Mental State Examination (MMSE) (10). A 92 

score below 18 indicated the presence of major cognitive impairment. Functional status was 93 

evaluated using the Activities of Daily Living (ADL) scale (11) and the instrumental ADL 94 

scale (IADL) (12). Physical function was assessed using the Short Physical Performance 95 

Battery (SPPB) (13) and depression with the Center for Epidemiologic Studies Depression 96 

(CESD) scale (14). Quality of life of the participant was assessed using the QoL-AD 97 

(Questionnaire Quality of Life - Alzheimer's Disease) (15), which was administered to the 98 
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participant and the caregiver. Pain was quantified using a visual analogue scale (VAS), with 99 

scores ranging from 0 to 100. 100 

Statistical analysis 101 

Quantitative variables were expressed as mean ± standard deviation, median and minimum 102 

and –maximum values.  The qualitative variables were expressed as percentages. Chi‐ square 103 

or Fisher test and t‐ tests were used to describe the population according to their nutritional 104 

status. A Pearson correlation test was used to assess the correlation between the QOL-AD 105 

scores of patient and their respective caregiver. Logistic regression models, which were 106 

adjusted for age and gender, were conducted to examine the association between nutritional 107 

status (the independent variable) and  each comorbidity and each geriatric scale. We reported 108 

odds ratios (ORs) and 95% confidence intervals (95% CIs). No imputation method was 109 

performed for missing data. Statistical significance was set at P < 0.05. All analyses were 110 

performed with R. 4.2.1. 111 

 112 

Results 113 

1. Frequency of malnutrition 114 

A total of 107 older adults were included in the study. The mean age was 82.2 ± 11.6 years, 115 

and 38.3% of the participants were men. They had been living in foster care for 4.6 ± 4.8 116 

years. The frequency of malnutrition (MNA-SF ≤ 7) was 28.0% (95% confidence interval 117 

(CI): 20.9-39.1) (n=30). Furthermore, 52 (48.6%, IC95%: 39.1-58.1) older adults were at risk 118 

of malnutrition (MNA-SF between 8 and 11 points). The prevalence of older adults with 119 

malnutrition or at risk of malnutrition was 76.6% (IC95%: 68.6-84.6). 120 

2. Factors associated with sociodemographic status and comorbidities 121 

In bivariate analysis, malnutrition (compared to normal nutritional status or at risk of 122 

malnutrition) was associated with cardiovascular diseases (46.7% versus 19.5%, p=0.004) and 123 

hemiplegia (30.0% versus 6.5%, p=0.003). Malnutrition was not associated with age, gender, 124 

length of stay in foster families, hypertension, diabetes, dementia and Parkinson’s disease 125 

listed by the caregiver (table 1). In a model adjusted for age and gender, the OR were 3.94 126 

(CI95%: 1.52-10.62) for cardiovascular disease and 11.36 (CI95%: 3.00-53.29) for 127 

hemiplegia. 128 

  Bivariate analysis Model adjusted on 

age and gender 
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Characteristics All (n=107) Malnutrition 

yes (n=30) 

Malnutrition 

no (n=77) 

p OR 

(CI95%) 

p 

Age 82.2 ± 11.6 84.7 ± 11.3 81.2 ± 11.2 0.156   

<80 years old 44 (41.1%) 8 (18.2%) 36 (81.8%)  

 

0.057 

  

≥ 80 years 63 (58.9%) 22 (34.9%) 41 (65.1%)   

Gender (men) 41 (38.3%) 8 (26.7%) 33 (42.9%) 0.122   

Length of stay in 

foster families 

4.6 ± 4.8 4.2 ± 3.7 4.8 ± 5.2 0.576 0.98 (0.88-

1.07) 

0.647 

Hypertension 49 (45.8%) 14 (46.7%) 35 (45.4%) 0.910 1.02 (0.42-

2.42) 

0.959 

Diabetes 26 (24.3%) 7 (23.3%) 19 (24.7%) 0.884 0.93 (0.32-

2.51) 

0.903 

Hypercholesterolemia 11 (10.3%) 4 (13.3%) 7 (9.1%) 0.498 2.86 (0.59-

13.63) 

0.178 

Cardiovascular 

diseases (cardiac 

failure, myocardial 

infarction, stroke) 

29 (27.1%) 14 (46.7%) 15 (19.5%) 0.004 3.94 (1.52-

10.62) 

0.005
i
 

Dementia 53 (49.5%) 19 (63.3%) 34 (44.2%) 0.075 1.75 (0.70-

4.52) 

0.237 

Parkinson’s disease 13 (12.2%) 6 (20.0%) 7 (9.1%) 0.184 2.58 (0.75-

8.80) 

0.124 

Hemiplegia 14 (13.1%) 9 (30.0%) 5 (6.5%) 0.003 11.36 

(3.00-

53.29) 

<0.001
ii
 

Kidney disease 4 (3.7%) 3 (10.0%) 1 (1.3%) 0.066 6.84 (0.81 

(144.09) 

0.107 

Cancer 1 (0.9%) 0 (0.0%) 1 (1.3%) -   

Table 1: Sociodemographic factors and comorbidities associated with nutritional status in KASAF study 129 

i
: McFadden’s Pseudo R2: 0.090 130 

 ii
: McFadden’s Pseudo R2: 0.133 131 

 132 

3. Association between MNA-SF score and geriatric scales 133 

Malnutrition (compared to normal nutritional status or at risk of malnutrition) was associated 134 

with poorer cognitive status assessed by the MMSE score (4.7 ± 7.1 versus 9.7 ± 10.7, 135 

p=0.031), especially among older adults with major cognitive disorders (MMSE score < 18) 136 

(92.3% versus 30.0%, p=0.023). Among the 28 older adults with a MMSE score <18 who 137 

were not diagnosed with dementia by the caregiver, six were malnourished (21.4%). 138 

Malnutrition was also associated with a lower ADL score (1.9 ± 1.9 versus 2.3 ± 2.1, 139 

p<0.001). Malnutrition was highly associated with bedridden older adults (96.7% versus 140 

67.5%, p=0.001) and older adults totally dependent at meals (80.0% versus 42.9%, p<0.001) 141 

in terms of activities of daily living. Malnutrition was associated with the caregivers 142 
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‘estimation of QOL score (QoL-AD score 21.8 ± 6.4 versus 26.0 ± 5.7; p=0.001) but not by 143 

the self-reported QoL score (24.1 ± 11.2 versus 28.3 ± 7.7; p=0.156). The correlation 144 

coefficient between the QoL-AD score for older adult and their respective caregivers was 0.60 145 

(p<0.001). Finally, the CESD score for depression was associated with malnutrition (27.3 ± 146 

23.0 versus 13.5 ± 14.4; p=0.035) (Table 2). The SPPB score (0.4 ± 1.3 versus 1.2 ± 2.2; 147 

p=0.07) and VAS pain score (63.3 ± 2.6 versus 41.3 ± 36.4, p=0.169) were not statistically 148 

associated with the MNA-SF score (table 2).  149 

In model adjusted for age and gender, the OR for malnutrition was 4.92 (1.27-32.69) for a 150 

MMSE score of ≤18, 0.51 (0.31-0.76) for the ADL score, 0.87 (0.79-0.95) for QOL-AD caregivers 151 

‘estimation and 1.05 (1.00-1.11) for the CESD score.  152 

 153 

  Bivariate analysis Model adjusted on 

age and gender 

Scale All (n=107) Malnutrition 

yes (n=30) 

Malnutrition 

no (n=77) 

p OR p 

MMSE (n=96) 8.3 ± 10.1 4.7 ± 7.1 9.7 ± 10.7 0.031 0.94 (0.89-

0.99) 

0.045
1
 

MMSE≤18 (n=96) 73 (76.0%) 24 (92.3%) 21 (30.0%) 0.023 4.92 (1.27-

32.69) 

0.043 

ADL (n=107) 1.5 ± 1.8 1.9 ± 1.9 2.3 ± 2.1 <0.001 0.51 (0.31-

0.76) 

0.004
2
 

Full assistance for 

bathing 

84 (78.5%) 28 (93.3%) 56 (72.7%) 0.020   

Full assistance of 

dressing 

88 (82.2%) 29 (96.7%) 59 (76.6%) 0.015   

Full assistance for 

toileting 

90 (84.1%) 29 (96.7%) 61 (79.2%) 0.015   

Bedridden  81 (75.7%) 29 (96.7%) 52 (67.5%) 0.001   

Incontinence 91 (85.0%) 29 (96.7%) 62 (80.5%) 0.035   

Totally dependent at 

meals 

57 (53.3%) 24 (80.0%) 33 (42.9%) <0.001   

QOL-AD  (n=47) 

residents 

27.2 ± 8.8 24.1 ± 11.2 28.3 ± 7.7 0.156 0.93 (0.83-

1.01) 

0.104 

QOL-AD 

caregivers’estimation 

(n=47) 

24.8 ± 6.2 21.8 ± 6.4 26.0 ± 5.7 0.001 0.87 (0.79-

0.95) 

0.003
3
 

VAS pain (n=37) 44.9 ± 35.6 63.3 ± 2.6 41.3 ± 36.4 0.169 1.01 (0.99-

1.04) 

0.322 

SPPB (n=105) 1.0 ± 2.0 0.4 ± 1.3 1.2 ± 2.2 0.07 0.78 (0.52-

1.03) 

0.147 

CESD (n=39) 16.7 ± 17.4 27.3 ± 23.0 13.5 ± 14.4 0.035 1.05 (1.00-

1.11) 

0.031
4
 

Table 2: Associations between MNA-SF score and geriatric scales 154 

1
: McFadden’s Pseudo R2: 0.178 155 
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2
: McFadden’s Pseudo R2: 0.133 156 

3
: McFadden’s Pseudo R2: 0.110 157 

4
. McFadden’s Pseudo R2: 0.724 158 

 159 

Discussion 160 

This is the first study to assess malnutrition in foster families for dependent older adults.  The 161 

results highlighted the high prevalence of malnutrition in this setting (28.0%). In community-162 

dwelling older adults, the prevalence of malnutrition is between 3 to 6%, depending on the 163 

setting and assessment method (4, 17, 21). In Guadeloupe, the prevalence of malnutrition or 164 

at-risk of malnutrition in older adults is 21.7% at home (18), which is a significantly lower 165 

than observed in our study (i.e. 76.6%). Foster families in Guadeloupe are considered an 166 

alternative to nursing homes. In the literature, the frequency of malnutrition in nursing homes, 167 

based on the MNA scale, is estimated at 13.8% (17). In France, a study carried out in nursing 168 

homes found a frequency of 15.7% (19). We observed a frequency of malnutrition of 92.3% 169 

in older adults with severe cognitive impairment, which appears to be higher than that 170 

reported in the literature. The estimated range is 6.8% to 75.6% (20) or 28.7% in another 171 

systematic review using only the MNA score (21). In the model adjusted for age and gender, a 172 

MMSE score ≤18 was associated with malnutrition (OR: 4.92 (CI95%: 1.27-32.69)). The 173 

finding of the study indicated that dementia, as reported by the foster caregiver, was not 174 

associated with malnutrition. However, the MMSE score suggested that almost 20% of the 175 

older adults suffered from undetected severe cognitive impairment. Dementia, as well as 176 

undernutrition, seems to be underestimated by foster caregivers. 177 

Malnutrition was particularly prevalent in older adults with a history of cardiovascular disease 178 

and hemiplegia. It is well established that malnutrition increases the risk of mortality and 179 

hospitalizations in patients with chronic heart failure (22). Our study is consistent with several 180 

other studies conducted carried out in nursing homes that have investigated the potential 181 

association between malnutrition and depression or poor physical function (23). Furthermore, 182 

we observed a strong association between dependency and malnutrition, particularly for in 183 

patients who are bedridden or have difficulty eating. With regard to quality of life, we noted 184 

that malnutrition was associated with QoL score as perceived by caregivers, but not with that 185 

rated by older adults themselves. In nursing homes, malnutrition impacts quality of life 186 

(24,25). This result may be due to the low number of older adults who were able to answer to 187 

the QoL-AD scale, excluding older adults with severe dementia.  Impaired cognition has been 188 

associated with reduced quality of life when the caregiver is the assessor (26). Moreover, 189 
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quality of life perceived by the older adult is generally rated higher than that perceived by the 190 

proxies’ rating (27,28). Higher prevalence of malnutrition have been observed in adults aged 191 

> 80 years and women (29). Although the association was not statistically significant, the 192 

frequency of malnutrition was higher in adults aged > 80 years (34.9% versus 18.2%, 193 

p=0.057) in our study. 194 

Our study therefore provides important elements for the assessment of the foster family model 195 

for dependent older adults. One strength of our study is that it presents data from a population 196 

of Caribbean population, with a specific diet (especially in terms of fruit and vegetables) and 197 

probably specific dietary intake (30). Foster families for older adults could provide a solution 198 

to the challenge of dependency in many countries, particularly in the Caribbean and Africa. 199 

Improving nutritional care represents an essential lever for developing this model. In terms of 200 

nutrition, the foster family is presents both a strength and a weakness. It is easier to respect 201 

the food tastes and preferences of the older adult in a domestic setting than in a collective 202 

kitchen such as those found in nursing homes. Furthermore, the residents of nursing homes 203 

have less flexibility in their meal schedules. Nevertheless, the quantity and quality of home-204 

cooked meals may not be optimal for malnourished older adults. Additional training and 205 

specialized dietetic care, including advice, food enrichment, anthropometric monitoring, 206 

consultations with nutritionists and dieticians and a food diary (4)), could be provided if 207 

malnutrition is detected. An alternative solution could be the implementation of meal delivery 208 

services. Currently, in Guadeloupe, the authorization to work as a foster caregiver requires 54 209 

hours of training, with only a few hours devoted to hygiene and nutrition. It is also 210 

noteworthy that weight was only available for 22 participants, despite the simplicity of the 211 

tool for detecting recent malnutrition. Paramedical staff could also provide training and 212 

screening for malnutrition, given that all foster care residents benefit from a daily visit from a 213 

nurse. 214 

Our study has a number of limitations. Firstly, there were no data concerning the 215 

precariousness of family caregivers and the budget allocated to buying meals for the older 216 

people. This socio-economic data could have been interesting to explore. Secondly, due to the 217 

low sample size and the limit number of outcomes events for CESD scale or QOL-AD scale, 218 

no multivariate model taking into account all the covariates associated with malnutrition was 219 

performed. This is a cross-sectional study suggesting associations. The one-year longitudinal 220 

follow-up of our study will enable us to identify risk factors for nutritional deterioration, 221 

including hospitalizations and ADL. 222 
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Conclusion: 223 

Malnutrition was common among older adults living in foster families. The prevalence of 224 

malnutrition was higher in older adults with dependency, depression, cardiovascular diseases, 225 

hemiplegia and cognitive impairment.  The findings of this study indicate that there is a need 226 

for greater focus on the nutritional requirements of older adults and the training of foster 227 

caregivers in this area.   228 

Conflicts of Interest: None declared. 229 

Funding: This study was supported by a grant from the Conseil Départemental de la 230 

Guadeloupe, ARS de la Guadeloupe, Saint Martin, and Saint-Barthélemy (grant 231 

2020/DPAPH/DRM). The funding body had no role in the design of the study and collection, 232 

analysis, and interpretation of data and in writing the manuscript. 233 

Author’s contribution: Study Concept and Design: Denis Boucaud-Maitre, Hélène Amieva, 234 

Jean-François Dartigues, Roxane Villeneuve, Moustapha Dramé, Maturin Tabué-Teguo. 235 

Acquisition of data: Christine  Rambohjan, Denis Boucaud-Maitre, Roxane Villeneuve, Leila 236 

Rinaldo, Nadine Simo-Tabué, Maturin Tabué-Teguo. Drafting the manuscript: Denis 237 

Boucaud-Maitre. Critical revision: Jean-François Dartigues, Ludwig Mounsamy
 
, Laurys 238 

Letchimy , Hélène Amiéva, Moustapha Dramé, Leila Rinaldo, Nadine Simo-Tabué.  All 239 

authors approved the final manuscript. 240 

Acknowledgment: none 241 

References 242 

1. Boucaud-Maitre D, Cesari M, Tabue-Teguo M. Foster families to support older people with 243 

dependency: a neglected strategy. Lancet Healthy Longev. 2023 Jan;4(1):e10. doi: 244 

10.1016/S2666-7568(22)00288-4. PMID: 36610444. 245 

2. Young C, Hall AM, Gonçalves-Bradley DC, Quinn TJ, Hooft L, van Munster BC, Stott DJ. 246 

Home or foster home care versus institutional long-term care for functionally dependent older 247 

people. Cochrane Database Syst Rev. 2017 Apr 3;4(4):CD009844.  248 

3. Boucaud-Maitre D, Villeneuve R, Rambhojan C, Simo-Tabué N, Thibault N, Rinaldo L, 249 

Dartigues JF, Dramé M, Amieva H, Tabué-Teguo M. Clinical characteristics of older adults 250 

living in foster families in Guadeloupe (French West Indies): baseline screening of the 251 

KASAF Cohort. Innov in Aging (under review).  252 



11 
 

4. Dent E, Wright ORL, Woo J, Hoogendijk EO. Malnutrition in older adults. Lancet. 2023 253 

Mar 18;401(10380):951-966. doi: 10.1016/S0140-6736(22)02612-5. Epub 2023 Jan 27. 254 

PMID: 36716756. 255 

5. Lilamand M, Kelaiditi E, Demougeot L, Rolland Y, Vellas B, Cesari M. The Mini 256 

Nutritional Assessment-Short Form and mortality in nursing home residents--results from the 257 

INCUR study. J Nutr Health Aging. 2015 Apr;19(4):383-8.  258 

6. Vivanti A, Ward N, Haines T. Nutritional status and associations with falls, balance, 259 

mobility, and functionality during hospital admission. J Nutr Health Aging. 2011;15(5):388–260 

391.  261 

7. Johnson CS. The association between nutritional risk and falls among frail elderly. J Nutr 262 

Health Aging. 2003;7(4):247-50.  263 

8. Mugica-Errazquin I, Zarrazquin I, Seco-Calvo J, Gil-Goikouria J, Rodriguez-Larrad A, 264 

Virgala J, Arizaga N, Matilla-Alejos B, Irazusta J, Kortajarena M. The Nutritional Status of 265 

Long-Term Institutionalized Older Adults Is Associated with Functional Status, Physical 266 

Performance and Activity, and Frailty. Nutrients. 2021 Oct 22;13(11):3716.  267 

9. Boucaud-Maitre D, Villeneuve R, Simo-Tabué N, Dartigues JF, Amieva H, Tabué-Teguo 268 

M. The Health Care Trajectories of Older People in Foster Families: Protocol for an 269 

Observational Study. JMIR Res Protoc. 2023 Feb 8;12:e40604. doi: 10.2196/40604. PMID: 270 

36753315; PMCID: PMC9947762. 271 

10. Rubenstein LZ, Harker JO, Salvà A, Guigoz Y, Vellas B. Screening for undernutrition in 272 

geriatric practice developing the short‐ form mini‐ nutritional assessment (MNA‐ SF). J 273 

Gerontol A Biol Sci Med Sci. 2001;56:M366‐ M372. 274 

11. Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical method for 275 

grading the cognitive state of patients for the clinician. J Psychiatr Res. 1975 Nov;12(3):189–276 

98. doi: 10.1016/0022-3956(75)90026-6.0022-3956(75)90026-6  277 

12. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness in the aged. 278 

The index of ADL: a standardized measure of biological and psychosocial 279 

function. JAMA. 1963;185:914–919. doi: 10.1001/jama.1963.03060120024016.  280 

13. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental 281 

activities of daily living. Gerontologist. 1969;9(3):179–86. 282 



12 
 

14. Guralnik JM, Ferrucci L, Pieper CF, Leveille SG, Markides KS, Ostir GV, Studenski S, 283 

Berkman LF, Wallace RB. Lower extremity function and subsequent disability: consistency 284 

across studies, predictive models, and value of gait speed alone compared with the short 285 

physical performance battery. J Gerontol A Biol Sci Med Sci. 2000 Apr;55(4):M221–31. 286 

doi: 10.1093/gerona/55.4.m221. 287 

15. Radloff LS. The CES-D scale: a self-report depression scale for research in the general 288 

population. Appl Psychol Meas. 2016;1(3):385–401.  289 

16. Logsdon RG, Gibbons LE, McCurry SM, Teri L. Quality of life in Alzheimer's disease: 290 

patient and caregiver reports. J Ment Health Aging. 1999;5(1):21–32.  291 

17. Kaiser MJ, Bauer JM, Rämsch C, Uter W, Guigoz Y, Cederholm T, Thomas DR, Anthony 292 

PS, Charlton KE, Maggio M, Tsai AC, Vellas B, Sieber CC; Mini Nutritional Assessment 293 

International Group. Frequency of malnutrition in older adults: a multinational perspective 294 

using the mini nutritional assessment. J Am Geriatr Soc. 2010 Sep;58(9):1734-8. 295 

18. Simo-Tabue N, Boucaud-Maitre D, Letchimy L, Guilhem-Decleon J, Helene-Pelage J, 296 

Duval GT, Tabue-Teguo M. Correlates of Undernutrition in Older People in Guadeloupe 297 

(French West Indies): Results from the KASADS Study. Nutrients. 2023 Jun 29;15(13):2950.  298 

19. Azzolino D, Marzetti E, Proietti M, Calvani R, de Souto Barreto P, Rolland Y, Cesari M. 299 

Lack of energy is associated with malnutrition in nursing home residents: Results from the 300 

INCUR study. J Am Geriatr Soc. 2021 Nov;69(11):3242-3248. doi: 10.1111/jgs.17393.  301 

20. Perry E, Walton K, Lambert K. Prevalence of Malnutrition in People with Dementia in 302 

Long-Term Care: A Systematic Review and Meta-Analysis. Nutrients. 2023 Jun 303 

28;15(13):2927. doi: 10.3390/nu15132927. PMID: 37447253; PMCID: PMC10343750. 304 

21. Cereda E, Pedrolli C, Klersy C, Bonardi C, Quarleri L, Cappello S, Turri A, Rondanelli 305 

M, Caccialanza R. Nutritional status in older persons according to healthcare setting: A 306 

systematic review and meta-analysis of prevalence data using MNA
®

. Clin Nutr. 2016 307 

Dec;35(6):1282-1290. 308 

22. Wawrzeńczyk A, Anaszewicz M, Wawrzeńczyk A, Budzyński J. Clinical significance of 309 

nutritional status in patients with chronic heart failure-a systematic review. Heart Fail Rev. 310 

2019 Sep;24(5):671-700.  311 

23. O'Keeffe M, Kelly M, O'Herlihy E, O'Toole PW, Kearney PM, Timmons S, O'Shea E, 312 

Stanton C, Hickson M, Rolland Y, Sulmont Rossé C, Issanchou S, Maitre I, Stelmach-Mardas 313 



13 
 

M, Nagel G, Flechtner-Mors M, Wolters M, Hebestreit A, De Groot LCPGM, van de Rest O, 314 

Teh R, Peyron MA, Dardevet D, Papet I, Schindler K, Streicher M, Torbahn G, Kiesswetter 315 

E, Visser M, Volkert D, O'Connor EM; MaNuEL consortium. Potentially modifiable 316 

determinants of malnutrition in older adults: A systematic review. Clin Nutr. 2019 317 

Dec;38(6):2477-2498.  318 

24. Şimşek H, Uçar A. Nutritional status and quality of life are associated with risk of 319 

sarcopenia in nursing home residents: a cross-sectional study. Nutr Res. 2022 May;101:14-320 

22.  321 

25. Salminen KS, Suominen MH, Soini H, Kautiainen H, Savikko N, Saarela RKT, Muurinen 322 

S, Pitkala KH. Associations between Nutritional Status and Health-Related Quality of Life 323 

among Long-Term Care Residents in Helsinki. J Nutr Health Aging. 2019;23(5):474-478.  324 

26. Beer C, Flicker L, Horner B, Bretland N, Scherer S, Lautenschlager NT, Schaper F, 325 

Almeida OP. Factors associated with self and informant ratings of the quality of life of people 326 

with dementia living in care facilities: a cross sectional study. PLoS One. 2010 Dec 327 

13;5(12):e15621. 328 

27. Crespo M, Bernaldo de Quirós M, Gómez MM, Hornillos C. Quality of life of nursing 329 

home residents with dementia: a comparison of perspectives of residents, family, and staff. 330 

Gerontologist. 2012 Feb;52(1):56-65. doi: 10.1093/geront/gnr080. Epub 2011 Sep 7. PMID: 331 

21903614. 332 

28. Orgeta V, Orrell M, Hounsome B, Woods B; REMCARE team. Self and carer 333 

perspectives of quality of life in dementia using the QoL-AD. Int J Geriatr Psychiatry. 2015 334 

Jan;30(1):97-104. doi: 10.1002/gps.4130. Epub 2014 May 2. PMID: 24789766. 335 

29. Leij-Halfwerk S, Verwijs MH, van Houdt S, Borkent JW, Guaitoli PR, Pelgrim T, 336 

Heymans MW, Power L, Visser M, Corish CA, de van der Schueren MAE; MaNuEL 337 

Consortium. Prevalence of protein-energy malnutrition risk in European older adults in 338 

community, residential and hospital settings, according to 22 malnutrition screening tools 339 

validated for use in adults ≥65 years: A systematic review and meta-analysis. Maturitas. 2019 340 

Aug;126:80-89. 341 

30. Vearing RM, Hart KH, Darling AL, Probst Y, Olayinka AS, Mendis J, Ribeiro H, Thakur 342 

S, Mendes M, Charlton K, Lanham-New SA. Global Perspective of the Vitamin D Status of 343 

African-Caribbean Populations: A Systematic Review and Meta-analysis. Eur J Clin Nutr. 344 

2022 Apr;76(4):516-526. 345 



14 
 

 346 

SUPPLEMENTARY MATERIAL 347 

S1 : dataset  348 


