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Background and aims.

Although the ageing of the Cameroonian population is a public health issue in the coming years, the nutritional status of the elderly is unknown. The aim of the study was to assess the nutritional status, health status and associated socio-demographic factors among elderly in Cameroon.

Methods

A cross-sectional study of 599 elderly (aged >=60) was conducted in urban and rural areas.

Several socio-demographic, sanitary, and anthropometric (weight, height, body mass index (BMI), Waist Circumference (WC), Mid-Upper Arm Circumference (MUAC)) data were collected. Nutritional status was defined according to WHO. Multinomial analysis was performed to identify factors associated with nutritional status. The threshold of statistical significance was 5%.

Results

The population, representative of the elderly, was aged 68.9±7.2 years, with sex ratio M/F=0.93, weight 68.5 ±14.7 kg, BMI 24.7±5.3, WC 90.1±12.8 cm and MUAC 28.2±5.0 cm. According to BMI, undernutrition was 19.7%, normal status 37.9%, overweight 24.9%, obesity 17.5%. The concordance for undernutrition between BMI and MUAC was weak (kappa=0.3). In multinomial analysis, only no medication was negatively associated with undernutrition (OR=0.3). Obesity was positively associated with the urban environment (OR=4.8) and inactivity (OR=2.9) and negatively associated with male gender (OR=0.4), widowed (OR=0.2), head of household (OR=0.4), no income (OR=0.3), one pathology (OR=0.4), no medication (OR=0.2), having normal diastolic pressure (OR=0.2).

Conclusions

Undernutrition and obesity (more frequent in women, and in urban area) affect 37.2% of the elderly. These nutritional disorders are a public health problem that cannot be ignored.

Introduction

Ageing is a natural process characterized by benign or severe changes that alter the functioning and balance of the human body [START_REF]Understanding the Dynamics of the Aging Process[END_REF]. In 2015, the proportion of people aged 60 years or older was 12% in the World and 5% in Africa and Cameroon and might double by 2050 becoming a major public health problem [START_REF] Jésus | [END_REF][START_REF]Atlas of african health statistics 2016: health situation analysis of the African Region[END_REF][START_REF] Bucrep | Situation socio-economique des personnes agées[END_REF]. Ageing is associated with an increased prevalence of co-morbidities and altered nutritional status (undernutrition/obesity) [START_REF] De Groot | Nutritional concerns, health and survival in old age[END_REF][START_REF] Torres | Nutritional Status in Community-Dwelling Elderly in France in Urban and Rural Areas[END_REF]. Undernutrition is associated with increased risk of frailty, falls, dependence on activities of daily living, hospitalization and prolonged hospital stay, increased health care costs, poor quality of life, and increased mortality [START_REF] Jésus | [END_REF][START_REF]Atlas of african health statistics 2016: health situation analysis of the African Region[END_REF][START_REF] Volkert | Management of Malnutrition in Older Patients-Current Approaches, Evidence and Open Questions[END_REF][START_REF]Atlas of African health statistics 2018: Universal health coverage and the sustainable development goals in the WHO African Region[END_REF], while obesity is associated with decline in functional abilities, metabolic syndrome, cardiovascular disease, arthritis, pulmonary abnormalities, urinary incontinence, visual impairment, and various cancers [START_REF] Amarya | Changes during aging and their association with malnutrition[END_REF].

In previous studies among elderly in Africa, low education, advanced age, inactivity, low income, isolation, rurality, male gender and high mortality were associated with undernutrition [START_REF]Summary of research findings on the nutritional status and risk factors for vulnerability of older people in Africa[END_REF][START_REF] Tessfamichael | High Prevalence of Undernutrition among Elderly People in Northwest Ethiopia: A Cross Sectional Study[END_REF][START_REF] Burani | Undernutrition in the isolated elderly poor: Perspectives from a developing country humanitarian program[END_REF][START_REF] Clark | Obesity and 10-Year Mortality in Very Old African Americans and Yoruba-Nigerians: Exploring the Obesity Paradox[END_REF][START_REF] Clausen | Nutritional status, tobacco use and alcohol consumption of older persons in Botswana[END_REF][START_REF] Wondiye | Predictors of undernutrition among the elderly in Sodo zuriya district Wolaita zone, Ethiopia[END_REF], while urbanity, female gender, young age, hypertension, arthritis, diabetes and nutritional transition were associated with obesity [START_REF] Clark | Obesity and 10-Year Mortality in Very Old African Americans and Yoruba-Nigerians: Exploring the Obesity Paradox[END_REF][START_REF] Clausen | Nutritional status, tobacco use and alcohol consumption of older persons in Botswana[END_REF][START_REF] Charlton | Nutrition among Older Adults in Africa: the Situation at the Beginning of the Millenium[END_REF][START_REF] Ibrahim | Caractéristiques sociodémographiques de l'obésité chez les sujets âgés[END_REF][START_REF] Jésus | Undernutrition and obesity among elderly people living in two cities of developing countries: Prevalence and associated factors in the EDAC study[END_REF][START_REF] Boateng | Obesity and the burden of health risks among the elderly in Ghana: A population study[END_REF][START_REF] Barouaca | La transition nutritionnelle des pays en développement[END_REF][START_REF] Bosu | An overview of the nutrition transition in West Africa: implications for noncommunicable diseases[END_REF][START_REF] Kimokoti | Nutrition, Health and aging in sub-saharan Africa[END_REF][START_REF] Nnyepi | Evidence of nutrition transition in Southern Africa[END_REF]. Less is known about the situation in Cameroon. A publication of Helpage International [START_REF]Summary of research findings on the nutritional status and risk factors for vulnerability of older people in Africa[END_REF][START_REF] Kimokoti | Nutrition, Health and aging in sub-saharan Africa[END_REF] on people aged >=55 years, conducted in 2004 in only one Cameroonian rural subdivision out of 360 [START_REF] Ins | Organisation institutionnelle, administrative et judiciaire[END_REF] and in one ethnic group out of 248 [START_REF] Tadadjeu | L'utilisation des langues nationales dans l'éducation au Cameroun: les leçons d'une expérience[END_REF] has shown a prevalence of undernutrition of 5.5% and obesity of 19.0%. These old and partial data should not have been extrapolated to the entire country, hence the raison of our study. The main objective of this study was to assess the nutritional status and associated socio-demographic and health condition factors, among a representative population of elderly in Cameroon and secondarily to assess the correlation between two undernutrition diagnostic methods (BMI and MUAC).

Materials and Methods

Period and ethical approval

The study was conducted from December 2018 to September 2020 in the whole country of Cameroon (population in 2010: 19,406,100 inhabitants) (4), divided into 10 regions: Adamawa, Center, East, Far North; Littoral, North, North-West; West; South, South-West. The protocol was approved by the Institutional Ethics Committee (IEC) of the University of Douala (Cameroon) (decisions N° 1668 CEI-Udo/12/2018/T and N° 1668 CEI-Udo/02/2020/T).

Design, sample size and sampling

This study, cross sectional and descriptive, involved elderly (age>=60 years) living in community, resident for more than 6 months in the locality, not hospitalized and without hearing impairment/disability.

Due to the lack of data in Cameroon, the prevalence of undernutrition and obesity was considered unknown for the calculation of the sample size. The estimated prevalence of altered nutritional status was 50%, and the margin of error was chosen at 4%. Using Schwartz's formula [START_REF] Schwartz | Méthodes statistiques à l'usage des médecins et des biologistes[END_REF], the minimum sample size was 597. A two-stage sampling procedure (i.e., stratified for areas and simple random for neighborhoods and villages) was used. Urban and rural areas were defined according to the country's 2010 general population and housing census (4). The ten regional capitals were considered urban, and all other localities were considered rural. In urban areas, three (or more if needed) neighborhoods were randomly selected. In rural areas, from a randomly selected division and sub-division, three villages (or more) were selected, and a doorto-door approach was carried out.

Data collection

An electronic questionnaire was used by trained staff through a suit and free open-source software (KoBoToolbox, Cambridge, USA). The socio-demographic data were age, gender, living area, marital status and regime, religious belief, level of education, household size, position in the household, lifestyle, housing, activity, and income, chronic diseases were cancer, diabetes, hyperlipidemia, hypertension, tuberculosis, viral infections, chronic pain, incontinence, stroke, arthritis or osteoarthritis, eye disorders and malaria) and blood pressure. The "lifestyle" referred to whether the elderly lived alone or with one or more relatives, "housing" designated whether the person was renting or not and "Living place" was defined as whether the person lived in a personal or third party's home.

Pathologies were defined according to the International Classification of Diseases, Tenth Revision (ICD-10), and elderly classified as healthy or not, based on the medical record [START_REF]ICD-10 : international statistical classification of diseases and related health problems : tenth revision[END_REF].

Blood pressure was performed using an automatic monitor (Omron © , M3-HEM-7131-E, Kyoto, Japan). The mean of the six measures (three per arm) was used. Hypertension was defined by systolic pressure ≥140 mmHg and/or diastolic pressure ≥90 mmHg or taking antihypertensive medication [START_REF] O'brien | European Society of Hypertension recommendations for conventional, ambulatory and home blood pressure measurement[END_REF].

Height (m) was measured with a carpenter's tape (Yong Heng © , YH-89U, Henan, China) to the nearest 0.1 cm. The weight was obtained barefoot with a digital scale (Omron © , Kyoto, Japan) to the nearest 0.1 kg. Body mass index (BMI=weight/height 2 ; kg/m 2 ) was calculated [START_REF]Physical status : the use of and interpretation of anthropometry, report of a WHO expert committee[END_REF] [START_REF] Cohen | Coefficient of agreement for nominal scales[END_REF]. Univariate and multinomial logistic regression were carried out to identify associations between nutritional status by BMI and associated factors. Variables with p≤0.25 in univariate were included in the multinomial regression model [START_REF]Multinomial Logistic Regression using SPSS Statistics[END_REF], for which a backward stepwise procedure was used. In multinomial analysis, the variables "married", "widowed", "education", "lifestyle", "income stability" and "source of income" were excluded due to multicollinearity (VIF>5). Confounding variables and the interactions between the independent variables in the final model were sought. Significance level was set at p<0.05.

Results

sociodemographic and health characteristics

A total of 599 (33.6% in urban areas) people were included, with a sex ratio M/F of 0.93. Age was 68.9±7.2, lower for Males vs. Females (67.7±5.0 vs. 70.0±8.6 y; p<0.001). The sociodemographic characteristics, health conditions and nutritional status are described in Table 1.

The average household size (6.2±3.6 individuals) was larger in urban than in rural areas (7.0±3.8 vs. 5.8±3.5, p<0.001), different according to marital status (p<0.001), married people having the largest family size (7.3±3.5). Most of the income came from Trade / Agriculture / Livestock / Crafts (53.6%) and was different according to area (p=0.002), age (p=0.045), gender (p<0.001) and marital status (p<0.001). Most of the elderly (50.7%) had an income >= 60,000 CFA francs/92 €, the monthly average determined by the World Bank in 2019 in Cameroon (33).

Polypathology was recorded at 35.7%, higher in the group whose age was >80 (50.9%; p<0.001).

The systolic and diastolic pressures (133.6±15.3 and 84.6±7.2 mmHg respectively) were higher in subjects >=80 years of age (138.8±14.6 mmHg, p=0.006; 87.5±6.5 mmHg, p=<0.001) and in polypathological subjects (137.8±15.3 mmHg, p<0.001; 85.2±8.3 mmHg, p=0.012). Forty-two subjects (7.0%) had both systolic and diastolic hypertension. Systolic hypertension was higher when age was >=80 (p<0.001) and in urban areas (p=0.002) while diastolic hypertension was present only in the 80 years and over (p=0.003).

Nutritional status

The mean BMI (24.7±5.3 kg/m²) was higher in urban than rural areas (25.7±5.3 vs. 24.1±5.3 kg/m 2 ; p=0.001), weakly and positively correlated with systolic (r=0.12, p=0.002) and diastolic (r=0.15, p<0.001) blood pressure. Mean MUAC was 28.2±5.0 cm, higher in women ( 

Discussion

This study was the first national one in Cameroon on nutritional status, socio-demographic, and health factors of community-dwelling elderly (4). It was representative of the elderly for age (average 68.9 vs. 68.6y in 2010 data), sex ratio (M/F: 0.9) and area distribution (33.5% in urban vs. 66.5% in rural) (4).

The prevalence of undernutrition was 19.7%, higher than in other Sub-Saharan Africa studies (around 17.2%) using BMI among people aged>= 60 years, in both urban and rural areas, with a sex ratio close to ours [START_REF]Summary of research findings on the nutritional status and risk factors for vulnerability of older people in Africa[END_REF][START_REF] Clausen | Nutritional status, tobacco use and alcohol consumption of older persons in Botswana[END_REF][START_REF] Apprey | Nutritional Status and Noncommunicable Diseases in Older Ghanaians[END_REF][START_REF] Olayiwola | Socio-demographic and nutritional assessment of the elderly Yorubas in Nigeria[END_REF][START_REF] Cheserek | Anthropometric characteristics and nutritional status of older adults in the Lake Victoria Basin of East Africa: region, sex, and age differences[END_REF]. The concordance between undernutrition by BMI and MUAC seemed too weak (kappa=0.3) to consider MUAC as a possible tool to replace BMI. Our study confirmed that MUAC was not a reliable index and should not replace BMI in the assessment of the undernutrition among elderly.

In multinomial analysis, only no medication consumption was negatively associated with undernutrition. Indeed, medications can change taste or cause digestive troubles, anorexia, leading to undernutrition [START_REF] Hickson | Malnutrition and ageing[END_REF]. Moreover, the population without medication had probably better health status, without inflammatory disease, allowing to maintain a better food intake. In the same way, Rahi et al in 2020 showed that polymedication was positively associated with a risk of undernutrition in the elderly [START_REF] Rahi | Effects of Polypharmacy on Appetite and Malnutrition Risk Among Institutionalized Lebanese Older Adults -Preliminary Results[END_REF].

In multinomial analysis, no association was found between socio-demographic factors such as low income and undernutrition as observed in Kenya (10) Botswana ( 14), and Nigeria [START_REF] Olayiwola | Socio-demographic and nutritional assessment of the elderly Yorubas in Nigeria[END_REF], maybe because the majority (50.7%) had monthly income higher than the 2019 national average (33).This would need to be verified in Cameroon in another study.

The prevalence of obesity was 17.5%, higher than the average (about 10.3%) of Sub-Saharan Africa countries using a similar methodology [START_REF]Summary of research findings on the nutritional status and risk factors for vulnerability of older people in Africa[END_REF][START_REF] Clausen | Nutritional status, tobacco use and alcohol consumption of older persons in Botswana[END_REF][START_REF] Apprey | Nutritional Status and Noncommunicable Diseases in Older Ghanaians[END_REF][START_REF] Olayiwola | Socio-demographic and nutritional assessment of the elderly Yorubas in Nigeria[END_REF][START_REF] Cheserek | Anthropometric characteristics and nutritional status of older adults in the Lake Victoria Basin of East Africa: region, sex, and age differences[END_REF], and might approach middle-or high-income countries such as Brazil (29.6%) [START_REF] Silva Coqueiro | Nutritional status, health conditions and socio-demographic factors in the elderly of Havana, Cuba: Data from SABE survey[END_REF] and France (13.2-29.3%) [START_REF] Torres | Nutritional Status in Community-Dwelling Elderly in France in Urban and Rural Areas[END_REF].

Obesity was positively associated with the urban environment and with inactivity, probably related to the nutritional transition developed in Africa for several years [START_REF] Barouaca | La transition nutritionnelle des pays en développement[END_REF][START_REF] Bosu | An overview of the nutrition transition in West Africa: implications for noncommunicable diseases[END_REF][START_REF] Nnyepi | Evidence of nutrition transition in Southern Africa[END_REF][START_REF] Steyn | Obesity and the nutrition transition in Sub-Saharan Africa[END_REF][START_REF] Zeba | Dietary patterns and physical inactivity, two contributing factors to the double burden of malnutrition among adults in Burkina Faso, West Africa[END_REF], marked by an increased consumption of alcohol, sugary products, fats, animal products, and by a sedentary lifestyle [START_REF] Nnyepi | Evidence of nutrition transition in Southern Africa[END_REF]. It is more observed in urban areas [START_REF] Charlton | Nutrition among Older Adults in Africa: the Situation at the Beginning of the Millenium[END_REF][START_REF] Bosu | An overview of the nutrition transition in West Africa: implications for noncommunicable diseases[END_REF][START_REF] Nnyepi | Evidence of nutrition transition in Southern Africa[END_REF], among women [START_REF] Bosu | An overview of the nutrition transition in West Africa: implications for noncommunicable diseases[END_REF][START_REF] Steyn | Obesity and the nutrition transition in Sub-Saharan Africa[END_REF][START_REF] Zeba | The double burden of malnutrition and cardiometabolic risk widens the gender and socio-economic health gap: a study among adults in Burkina Faso (West Africa)[END_REF], overweight/obese [START_REF] Barouaca | La transition nutritionnelle des pays en développement[END_REF][START_REF] Bosu | An overview of the nutrition transition in West Africa: implications for noncommunicable diseases[END_REF][START_REF] Nnyepi | Evidence of nutrition transition in Southern Africa[END_REF][START_REF] Steyn | Obesity and the nutrition transition in Sub-Saharan Africa[END_REF], hypertensives [START_REF] Nnyepi | Evidence of nutrition transition in Southern Africa[END_REF] and diabetics [START_REF] Bosu | An overview of the nutrition transition in West Africa: implications for noncommunicable diseases[END_REF]. In our study, being a male was negatively associated with obesity confirming that more women were touched. According to Case et al., obesity of women might be explained by food deprivation in childhood and the desire to catch up in adulthood, weight gain being considered as a sign of "good life" [START_REF] Case | Sex differences in obesity rates in poor countries: evidence from South Africa[END_REF]. Moreover, the feminization of obesity might be in part explained by an observed but poorly documented trend towards appreciation of gynoid obesity in Cameroon.

Being a male, a widowed, the head of the household, having no income, one pathology, no medication, normal diastolic pressure were negatively associated with obesity. According to Burani et al., being widowed might be associated with a poorer quality of life and a low and/or poor diet [START_REF] Burani | Undernutrition in the isolated elderly poor: Perspectives from a developing country humanitarian program[END_REF]. Low income would imply the difficulty to obtain a sufficient diet, inducing more undernutrition than obesity [START_REF] Clausen | Nutritional status, tobacco use and alcohol consumption of older persons in Botswana[END_REF]. The presence of monopathology would lead to less obesity than polypathology probably due to a high proportion of men (51.4 vs. 30.6%, p=0.039) and active individuals (47.4 vs. 30.8%, p<0.001). No medication might be linked to the absence of pathology, and therefore to a possibly increased mobility, thus reducing the risk of obesity [START_REF]Summary of research findings on the nutritional status and risk factors for vulnerability of older people in Africa[END_REF].

Negative association between obesity and normal diastolic pressure is confirmed by recent observations of Boateng et al. in Ghana [START_REF] Boateng | Obesity and the burden of health risks among the elderly in Ghana: A population study[END_REF].

Finally, undernutrition and obesity touched more than one among three elderly people, at least 50,000 people with the figures from 2010 [START_REF] Burani | Undernutrition in the isolated elderly poor: Perspectives from a developing country humanitarian program[END_REF]. Taking into consideration the progressive increase of elderly in Cameroon, these nutritional troubles, with their well-known comorbidities appeared as public health problems, in a very low resources context.

The limitations of this study were its cross-sectional nature and the difficulty in demonstrating the temporal relationship between exposure and outcome, the period of data collection characterized by the occurrence of COVID-19 and barrier measures to be observed, and the declarative nature of some information. However, to our knowledge, this study was the first to have been conducted in a general population, in both urban and rural areas, with a sex ratio M/F and a mean age consistent with country data (4).

Conclusion

This representative study in the elderly at home in Cameroon revealed 19.7% of undernutrition, positively associated with no conventional medication. Obesity was noted in 17.5% of cases, positively associated with urban living and inactivity, and negatively associated with being male, widow/widower, head of household, without income, having one pathology, no medication, and a normal diastolic pressure. For a country already affected by serious health problems among children [START_REF]Enquête démographique et de santé[END_REF], undernutrition and obesity of the elderly thus appeared to be an additional burden on public health. 

  [START_REF] O'brien | European Society of Hypertension recommendations for conventional, ambulatory and home blood pressure measurement[END_REF].6±5.2 vs. 27.6±4.8; p=0.018) and in urban areas (29.3±5.1 vs. 27.6±4.9; p<0.001). Abdominal obesity was found in 31.9% of cases, higher among women than men (54.0% vs. 8.0%, p<0.001). Using BMI and taking normal/overweight nutritional status as a reference, univariate and multinomial analyses are presented in tables 2 and 3.

	According to the BMI, the prevalence of undernutrition was 19.7% and 21.4% with MUAC. In
	univariate analysis (Table 2), undernutrition by BMI was positively associated with MUAC <24
	cm (OR=9.2; 95%CI: 5.8-14.7, p<0.001), but the concordance between undernutrition by BMI
	associated with being male (OR=0.4, 95% CI: 0.1-0.9, p=0.026), widowed (OR=0.2, 95% CI:
	0.1-0.6, p=0.001), a head of household (OR=0.4, 95% CI: 0.2-0.9, p=0.043), having no income
	(OR=0.3, 95% CI: 0.1-0.8, p=0.02), suffering from one chronic pathology (OR=0.4, 95% CI:
	0.2-0.9, p=0.021), having no medication (OR=0.2, 95%CI: 0.1-0.7, p=0.014), and with a normal
	diastolic pressure (OR=0.2, 95% CI: 0.1-0.6, p=0.002).

and by MUAC was weak (kappa=0.3). Men were more undernourished than women (25.4% vs.

14.5%, p=0.001) and the prevalence of undernutrition was lower for educated vs. uneducated people (17.5% vs. 24.0%, p=0.002). In multinomial analysis, undernutrition by BMI was negatively associated with no medication (OR=0.3, 95% CI: 0.1-0.8, p=0.016).

Using BMI, the prevalence of obesity was 17.5%, higher in women than in men (25.1% vs. 9.4%, p<0.001), in urban than in rural areas (22.9% vs. 14.8%, p=0.014) and in educated than in uneducated people (21.5% vs. 10.3%, p=0.002). Polypathology was more frequently found in cases of obesity (26.2% vs. 12.3 and 13.9% for one and no pathology respectively; p<0.001). In multinomial analysis, obesity was positively associated with living in urban areas (OR=4.8, 95% CI: 2.1-11.0, p<0.001) and being inactive (OR=2.9, 95% CI: 1.1-8.1, p=0.040). It was negatively
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	-Rural -With partner and Livestock / Handicrafts -Yes Traditional medicine	398 110 243 1.9±1.5	66.4 79 18.4 19 40.6 59 1.9±1.4		66.9 16.1 50.0	206 71 139 1.7±1.2	69.1 59 18.9 20 37.0 45 2.4±1.9	56.2 19.0 42.9	0.049
	Sex/gender children -Retirement pension Urinary and/or fecal (n=271): l/d	120	24.8	26		26.3	77	25.0 17	22.4	<0.001 0.291
	-Men -Alone/ With partner -Donations and bequests incontinence -1-2 liters/d	288 74 67 220	48.1 73 12.4 23 13.9 22 81.2 45		61.9 19.5 22.2 81.8	188 45 38 133	50.0 27 12.0 6 12.3 7 84.2 42	25.7 5.7 9.2 72.4 0.145
	-Women only Mixed/combined -No ->2 l/d	311 37 588 51	51.9 45 7.7 19 98.2 115 18.8 10		38.1 9.1 97.5 18.2	188 25 368 25	50.0 78 8.1 3 97.9 105 15.8 16	74.3 3.9 100.0 27.6
	Age (years) -With partner and Monthly income (n=483) -Yes Systolic pressure (mmHg)	68.9±7. 2 41 11 133.6±15.3 1.8	68.1±6.8 6.8 17 3 131.2±15.6	14.4 2.5	68.9±6.9 17 8 133.1±14.8	69.7±8.5 4.5 7 2.1 0 138.2±15.7	6.7 0.0	0.001 0.683 0.003
	-60-69 grandsons -< 60,000 frs CFA/92€ Stroke -Normal systolic pressure 470 359 238	59.9 75 49.3 49 78.5 92		63.6 49.5 78.0	228 155 307	60.6 56 50.3 34 81.6 71	53.3 0.078 44.7 0.586 67.6 0.008
	-70-79 -With partner, sons and ->=60,000 frs CFA/92€ -No -Systolic hypertension	185 116 245 585 129	30.9 36 19.4 16 50.7 50 97.7 114 21.5 26		30.5 13.6 50.5 96.6 22.0	117 73 153 369 69	31.1 32 19.4 27 49.7 42 98.1 102 18.4 34	30.5 25.7 55.3 97.1 32.4
	->=80 grandsons Health conditions -Yes (>=140mmHg)	55 14	2.3	9.2 7 4		5.9 3.4	31 7	8.3 17 2.1 3	16.2 2.9	<0.001
	Marital status -Without partner and -No pathology Arthritis and/or Diastolic pressure	142 101 84.6±7.2	23.7 26 16.9 14 82.7± 9.4		22.0 11.9	97 73 84.5±5.7	25.8 19 19.4 14 86.9 ±8.3	18.1 13.3	0.105 0.097 0.002
	-Married/free union with children -One pathology Osteoarthritis (mmHg)	286 284	47.7 56 47.4 57		47.5 48.3	166 192	44.1 51.1 35 64	61.0 33.3
	-Widowed -Without partner and -Polypathology -No -Normal diastolic	253 116 214 569 509	42.2 49 19.4 17 35.7 47 95.0 110 85.0 103		41.5 14.4 39.8 93.2 87.3	171 73 111 355 329	45.5 19.4 26 33 29.5 56 94.4 104 87.5 77	31.4 24.8 53.4 99.0 73.3 0.001
	-Divorced with sons and grandsons Cancer -Yes pressure (<90mmHg)	29 30		4.8 7 5.0 8		5.9 6.8	17 21	4.5 5.6	5 1	4.8 1.0	0.694
	-Single Housing -No Eye disorders -Diastolic hypertension	31 585 90	5.2 6 97.7 114 15.0 15		5.1 96.6 12.7	22 368 47	5.9 97.9 103 3 12.5 28	2.9 98.1 26.7	0.030 0.587
	Married/free union (286) -Rental accommodation -Yes -No Height (m)	54 14 535 1.70 ±0.07 2.3 89.3 105 9.0 16 4 1.68±0.06		13.6 3.4 89.0	25 8 339 1,67±0.07	6.6 13 2.1 2 90.2 91 1.65± 0.08	12.4 1.9 86.7	0.262 <0.001

Table 2 .

 2 Socio-demographic and health factors associated with undernutrition and obesity compared to normal status/overweight in univariate analysis (n=599).

		Undernutrition vs. normal/overweight	Obesity vs normal/overweight
		OR	95%CI	p	OR	95%CI	p
	Area						
	Urban vs. rural	1.1	0.7-1.7	0.653	1.8	1.1-2.7	0.014
	Gender						
	Men vs. women	1.6	1.1-2.5	0.025	0.4	0.2-0.6	<0.001
	Age (years)						
	60-69	1			1		
	70-79	0.9	0.6-1.5	0.774	1.1	0.7-1.8	0.666
	>=80	0.7	0.3-1.6	0.392	2.2	1.2-4.3	0.017
	Marital status						
	-Married/free union	1					
	-Widowed	0.9	0.6-1.3	0.466	0.5	0.3-0.8	0.004
	-Divorced	1.2	0.5-3.1	0.675	0.8	0.3-2.2	0.609
	-Single	0.8	0.3-2.1	0.662	0.4	0.1-1.2	0.101
	Married						
	Monogamy vs. polygamy	0.6	0.3-1.1	0.103	0.8	0.4-1.6	0.587
	Widowed						
	Monogamy vs. polygamy	2.5	0.8-7.4	0.102	0.5	0.2-1.2	0.115
	Religion						
	-Christian	1					

Table 3 .

 3 Factors associated with undernutrition and obesity compared to normal status/overweight in multinomial analysis.

		Undernutrition vs. normal/overweight	Obesity vs normal/overweight	
		OR	95%CI	p	OR	95%CI	p
	Area						
	Urban vs. rural	0.9	0.1-1.8	0.710	4.8	2.1-11.0	<0.001
	Gender						
	Men vs women	1.3	0.6-2.9	0.445	0.4	0.1-0.9	0.026
	Marital status						
	-Married/free union	1			1		
	-Widowed	1.2	0.4-1.8	0.761	0.2	0.1-.0.6	0.001
	-Divorced	1.2	0.2-5.8	0.865	1.5	0.2-9.8	0.654
	-Single	0.5	0.1-2.6	0.388	0.2	0.0-1.6	0.128
	Household position						
	Head vs. not Head of household	1.4	0.6-3.7	0.455	0.4	0.2-0.9	0.043
	Active						
	No vs. Yes	0.7	0.3-2.0	0.561	2.9	1.1-8.1	0.040
	Income						
	No vs. Yes	0.7	0.2-2.4	0.600	0.3	0.1-0.8	0.020
	Pathology						
	One vs. polypathology	0.8	0.4-1.6	0.472	0.4	0.2-0.9	0.021
	Tablets /d (n=413)						
	>= 5 tablets	1			1		
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