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Abstract 1 

Objectives: We examined the associations between food insecurity and functional disability among 2 

older people in Ghana and, the roles of gender and physical activity (PA) in the relationship. 3 

Design: A cross-sectional study design was employed  4 

Setting and participants: A total of 4,446 older people (50+ years) from WHO-SAGE Ghana Wave 5 

2, a countrywide study, was completed between 2015. 6 

Methods: Logistic regression models were used to examine the associations between measures of 7 

food insecurity and functional disability using data from WHO-SAGE Ghana Wave 2. Functional 8 

disability was assessed using WHO-DAS 2.0 composed of 12 items in six domains of cognition, 9 

mobility, self-care, getting along, life activities, and participation in society. Food insecurity was 10 

assessed from 12-months-food sufficiency and experience of hunger over the last 12 months. 11 

Results: Around 11% were identified as having functional disability. The prevalence of food 12 

insecurity was 23.8% for insufficient food intake and 18.3% for hunger. Adjusting for all variables, 13 

older people who reported consuming insufficient food (OR=2.27; 95% CI: 1.57, 3.28), and those 14 

who experienced hunger (OR=2.35; 95% CI: 1.59, 3.46) had higher odds of functional disability, 15 

compared to those not reporting these issues. Gender differences modified the association between 16 

hunger and functional disability. PA served as a protective factor (OR=0.60; 95% CI: 0.38, 0.95) 17 

on the association implying that older people who engaged in PA were 40% less likely to 18 

experience hunger food insecurity-induced functional disability.  19 

Conclusions and Implications: Food insecurity is associated with functional disability among older 20 

people. Results highlight the usefulness of tackling the social determinants of health and promoting 21 

financial/social security in older age in a changing Ghanaian society. 22 

 23 



 Introduction  24 

Evidence on how food insecurity (FI) relates to functional disability (FD), I.e. limitation in 25 

carrying out life activities such as bathing and caring for household responsibilities (South-Paul et 26 

al., 2015), will be relevant improving quality of life and reducing long-term care (LTC) needs for 27 

older people in low- and middle-income countries, including Ghana, a sub-Saharan African 28 

Region. FI is defined as the inability to access or acquire adequate food due to insufficient money 29 

and other physical and mental resources.(U.S Department of Agriculture, 2019) FD may be 30 

exacerbated by hunger and insufficient food intake. However, evidence of this relationship is 31 

sparse in African regions, particularly in Ghana. While FI is a global phenomenon (FAO & 32 

https://doi.org/10.4060/cb4474en, 2021), it is a public health concern for Africans as about 39% 33 

of the African population living in the sub-Saharan Region is affected.(Fraval et al., 2019) FI 34 

prevalence among the Ghanaian population is of great concern with reports of approximately 1.2 35 

million Ghanaians being food insecure.(Ministry of Food and Agriculture, 2015) In this context, 36 

the question on how many older people face food insecure and how this relate to their functional 37 

ability becomes relevant, as it can provide evidence for public and social policy, research into 38 

healthy ageing, and LTC-related policies in Ghana. These issues are particularly important for 39 

countries such as Ghana where the population is rapidly ageing. 40 

In Ghana, evidence on the relationship between FI and FD remains scant, although there is 41 

information on this relationship in other contexts. For instance, in the United States of America 42 

(USA), FI has been shown to impact negatively on older people’s physical functioning due to 43 

inadequate intake of dietary macronutrients needed for muscle strength and function.(Bartali et al., 44 

2012; Beasley et al., 2010) Similarly, adequate diet reduces FD among older people.(Agarwal et 45 

al., 2019; Danielewicz et al., 2014) Likewise, a study in Japan reported how adequate dietary 46 



recommendations lead to a significant reduction in risk for FD among older people.(Matsuyama 47 

et al., 2020) 48 

 Increased in physical activity (PA) tends to reduce loss of function (Miller et al., 2000; Tak et 49 

al., 2013; Taylor, 2014). Factors such as multiple chronic conditions(Ahn et al., 2014; Redmond 50 

et al., 2016; Seligman et al., 2010), marital status(Bernstein & Munoz, 2012; Han et al., 2009; 51 

Kyomuhendo & Adeola, 2021), gender(Gyasi et al., 2020), and age(Kyomuhendo & Adeola, 2021) 52 

have also shown to be important in understanding the relationship between FI and FD in different 53 

contexts.  54 

The mechanisms influencing the association between FI and FD among older people in Ghana 55 

can be multiple. In Africa including Ghana, malnutrition or the risk of malnutrition, undernutrition, 56 

and overnutrition have been found to limit the functional ability of older people(Alam et al., 2020; 57 

Boateng et al., 2017). In this article, the authors examined the associations between FI and FD, 58 

evaluating the moderating roles of gender and PA on the relationship.  The current study is unique 59 

because it unpacked FI, examining how insufficient food intake and hunger—affect FD. This 60 

analysis is relevant to understanding the specific impact of different factors, as a way to identify 61 

LTC policies for older people in Ghana.  62 

 63 

Methods  64 

Design and participants 65 

We used data from the Study on global AGEing and adult health (SAGE) Ghana Wave 2 66 

conducted between 2014/2015. This study used a sample size of 4,446 people (+50years) who 67 

answered all 12 questions on FD. Details about the study methodology and other relevant 68 



information can be found elsewhere.(Kowal et al., 2015) Ethical approval for this study was 69 

obtained from the WHO Ethical Research Committee. 70 

Functional disability  71 

FD was defined by the 12-item version of the World Health Organization Disability 72 

Assessment Schedule (WHODAS 2.0), with ordinal scale responses (none, mild, moderate, severe 73 

and extremely severe). In its full version, the WHODAS 2.0 contains 12 questions from six 74 

domains: cognition, mobility, self-care, getting along, life activities, and participation in 75 

society.(World Health Organisation, 2012). Appendix B contains the questions included in the 76 

analysis. WHODAS 2.0 was scored on a scale of 0 to 100, with a lower score implying lower 77 

disability and a higher score, high disability. Following other studies, we decided to take the top 78 

10th percentile as our cut-off point for determining the severity of the disability.(Andrews et al., 79 

2009; Biritwum et al., 2016; Kirchberger et al., 2014) Consequently, people scoring <90.18% were 80 

considered as with “no disability” and those whose score was >=90.18% were considered as “with 81 

a disability”. 82 

Food insecurity 83 

In this study, we measured FI using two items including sufficiency of food intake and 84 

hunger.  85 

Insufficient food intake 86 

To measure insufficient food intake, we used the question, “In the last 12 months, how 87 

often did you ever eat less than you felt you should because there was not enough food?. 88 

Alternatives for this question included: “every month”, “almost every month”, “some months, but 89 

not every month”, “only in 1 or 2 months”, and “never”. A binary variable was created, with every 90 



month, almost every month, some months, but not every month, only in 1 or 2 months labeled as 91 

“Insufficient food intake”, and never as “Sufficient food intake”. 92 

Hunger 93 

Hunger was assessed with the question “In the last 12 months, were you ever hungry, but 94 

did not eat because you could not afford enough food”. Possible answers were: every month, 95 

almost every month, some months, but not every month, only in 1 or 2 months; and never. As in 96 

the case of insufficient food intake, categorical responses were grouped into a dummy variable 97 

measuring the presence of a feeling of hunger (for responses every month, almost every month, 98 

some months, but not every month, and only in 1 or 2 months) or not (for response never). 99 

Physical activity 100 

The explanatory variable included in this study was work-related PA, measured through 101 

three separate items (vigorous activity, moderate activity, and walking/cycling). The three 102 

questions were measured independently and categorized as “yes” or “no” using the following 103 

questions: “Does your work involve vigorous-intensity activity that causes large increases in 104 

breathing or heart rate, [like heavy lifting, digging or chopping wood] for at least 10 minutes 105 

continuously? Does your work involve moderate-intensity activity that causes small increases in 106 

breathing or heart rate [such as brisk walking, carrying light loads, cleaning, cooking, or washing 107 

clothes] for at least 10 minutes continuously? Do you walk or use a bicycle (pedal cycle) for at 108 

least 10 minutes continuously to get to and from places? These three questions were merged and 109 

categorised as “Yes” or “No”, with “Yes” meaning engagement in PA and “No” meaning no 110 

engagement in PA. “Yes” represented participants who responded yes to at least one of the three 111 

separate items and “No” was if participant responded No to all the three items. The Cronbach's α 112 

of the three PA items combined was 0.61. 113 



Covariates  114 

Sociodemographic and health variables considered as potential confounding variables for 115 

nutritional status and FD were included in the analysis. The variables used were age, marital status, 116 

education, location of residence, and self-reported health status. Income-related variables were not 117 

available in the database.  118 

Analysis  119 

Descriptive analyses, including frequency and percentages, were used to describe the 120 

categorical variables, whereas mean and standard deviation were used for the continuous variable 121 

(age). Pearson’s chi-square, Fisher’s test, and T-test were used to test the association between 122 

independent variables and dependent variables. Bivariate and multivariate logistic regression were 123 

performed to estimate the crude and adjusted odds ratios (OR) and 95% confidence intervals (CI) 124 

for the associations between FI and FD. 125 

 126 

Results  127 

Characteristics of study participants 128 

Table 1 shows the descriptive statistics of the sample. The mean age of the participants was 129 

57.6, with people with scores in FD being older than those who do not (74.1 vs 55.0 years). A 130 

majority of those with disability were women (11.6%), widowed (22.5%), and completed less than 131 

primary school education (8.36%). A little more than 50% reported their health status as bad, and 132 

nearly 53% living with no morbidity. About 75% of participants engaged in PA. A higher 133 

proportion of participants who took insufficient food (15.3%) had FD compared to their 134 

counterparts (9.15%, p<0.001). A high number of participants who experienced hunger (15.7%) 135 

had FD compared to their counterparts (9.50%, p<0.001). 136 



[Insert Table 1 here] 137 

The prevalence of FI is associated with individual characteristics. First, FI is higher among 138 

women compared to men, regardless of the measure used (Figure 1): insufficient food intake 139 

(55.5% vs 44.5%) and hunger (56.5% vs 43.5%). Despite these gender differences, insufficient 140 

food intake appears as the more prevalent problem in the population compared to hunger.   141 

[Insert Figure 1 here] 142 

When examined the distribution in terms of location of residence, Figure 2 shows that older 143 

people living in the rural areas experience a higher prevalence of FI in terms of food sufficiency, 144 

and hunger than those living in urban settings. The prevalence of insufficient food intake (70.8% 145 

vs 29.3%) whereas the prevalence of hunger was 60.1% for rural dwellers against 31.0% urban 146 

dwellers.  147 

[Insert Table 2 here] 148 

Finally, when looking at age groups in the sample, the proportion of FI among participants 149 

aged 18-59 years and 60+ years looked similar (Figure 3), with slightly larger among older people 150 

(60+). 151 

[Insert figure 3 here] 152 

Food Insecurity and Functional disability  153 

Overall, FI variables are significantly associated with FD (Table 2).  154 

Older people who reported taking in insufficient food were 80% more likely to experience FD at 155 

p<0.001 (OR=1.80; 95%CI: 1.47, 2.21) compared to those who take had sufficient food (Model 156 

1). The significant relationship between remained when adjusted for socio-demographic 157 

characteristics, with an increase of 13% in likelihood at p<0.001 (OR=1.80; 95%CI: 1.47, 2.21). 158 

In Model 3, there was a 1% reduction in likelihood of association, though the significant 159 



association between insufficient food intake and FD at p<0.001 (OR=1.80; 95%CI: 1.47, 2.21) 160 

was maintained. Similarly, in Model 4, there was a significant relationship between insufficient 161 

food intake and FD (OR, 2.27; CI: 1.57, 3.28) as compared with older people reporting content 162 

with food intake at p<0.001. 163 

 164 

There was a significant association between those who experience hunger and FD (OR= 165 

1.77; 95%CI: 1.42, 2.21) as compared to those who reported “No” to hunger. When adjusted for 166 

socio-demographic factors in Model 2, older people who reported experiencing hunger were 95% 167 

more likely to experience FD compared to other counterparts (OR, 1.95; CI: 1.51, 2.50) at <0.001. 168 

The independent significant association was maintained between reporting experience of hunger 169 

when adjusted for health status (OR=1.97; 95%CI: 1.38, 2.82) compared to those who reported 170 

not experiencing hunger. When adjusted for all variables, the significant association was 171 

maintained (OR=2.35; 95%CI: 1.59, 3.46) compared with those who did not experience hunger.  172 

Finally, Table 3 (See supplementary file Appendix A) shows the interaction term between 173 

PA engagement and FI and their relationship with FD among older people. It revealed that PA 174 

buffered the association between hunger and FD.   175 

 176 

The results showed a protective effect of hunger (OR= 0.60; 95%CI: 0.38, 0.95) on FD by 177 

PA engagement. That is, older people who engaged in PA were 40% less likely to suffer hunger 178 

FI induced FD compared to those who were not active. Moreover, there was gender difference in 179 

the association between FI and FD. For instance, older men who reported insufficient food intake 180 

(OR=2.06; 95%CI: 1.49, 2.88) had higher odds of FD compared to their counterparts. However, 181 



older women who experienced hunger (OR=1.91; 95%CI: 1.45, 2.52) had higher odds of FD 182 

compared to their counters (Table 3).  183 

 184 

Discussion  185 

The present study is the first to use countrywide data to explore how PA and gender affect 186 

the relationship between FI and FD among the sub-Saharan region. Using a sample of 4,446 adults 187 

aged 50+years, this study revealed a higher prevalence of FD among those who consumed 188 

insufficient food (15.3%) and experienced hunger (15.7%) compared to those who do not face FI. 189 

People reporting insufficient food and experiencing hunger were 127% and 135%, respectively, 190 

more likely to have FD. Men who had insufficient food intake were more likely to experience FD 191 

compared to women. Women who experienced hunger were more likely to experience  FD  192 

compared to men. Active older people were 40% less likely to experience FD when suffered from 193 

hunger.  194 

Underlying factors contributing to the insufficient food intake may be location of residence and 195 

socio-economic status.(Kyomuhendo & Adeola, 2021) Older people with low income, living in 196 

rural areas and having low levels of education are more likely to consume insufficient food and 197 

probably go hungry. Residents in the rural areas in Ghana are most often the cultivators of most 198 

foods but rather consume less than the urban dwellers. This could be due to financial constraints, 199 

which may force them to sell out their produce to fend for the needs of their family rather than 200 

consume it. This result highlights the inequality in the LTC needs of older people living in 201 

urban/rural and those with low economic status. Older people who do not meet the required food 202 

intake and experience hunger experience loss in muscle strength, function or weight. This in itself 203 

may increase the chances of developing FD(Bartali et al., 2012; Beasley et al., 2010) Malnutrition 204 



or the risk of malnutrition or undernutrition also limit the functional ability of older people.(Alam 205 

et al., 2020; Boateng et al., 2017) A study in Japan revealed how Japanese dietary 206 

recommendations led to a significant reduction in risk for FD.(Matsuyama et al., 2020) Additional 207 

studies also reveal how diet reduces FD in the elderly.(Agarwal et al., 2019; Danielewicz et al., 208 

2014) Even though nutrition is a very important factor for the improvement of health, knowing the 209 

recommended dietary requirements needed to achieve functional ability is paramount. 210 

Gender variations in FI have been found across  other setting (Matsuyama et al., 2020). 211 

The current study adds to this evidence by revealing that gender affects the relationship between 212 

FI and FD. The finding that men who reported FI in terms of insufficient food intake experienced 213 

FD compared to women could be due to the larger proportion of muscles men possess. Even though 214 

older women will benefit from the sufficient consumption of food intervention target on increasing 215 

the consumption among older men will be beneficial. The formal LTC insurance should give a 216 

priority to the relevance of consumption of adequate food and fruits among older people especially 217 

in older men to age well. These findings will be beneficial for caregivers of older people who will 218 

be working in LTC in providing them with foods that will promote the functional abilities of older 219 

people.  220 

Moreover, the finding that women who reported hunger had higher FD compared to men 221 

implies that there is a gender difference in the effects of hunger on FD. This finding could result 222 

from the evidence that women are generally poor in old age making it difficult to access an 223 

adequate and quality diet(Charlton & Rose, 2001), or had nutritional deficit(Charlton & Rose, 224 

2001) and to decrease women’s ability to purchase foodstuff. (Han et al., 2009) LTC insurance in 225 

the future should increase the purchasing power of older women especially the widowed to 226 

increase the consumption of adequate foods as it will increase their functional ability. The state 227 



and individual NGOs interested in the wellbeing of older people should invest in increasing the 228 

financial wellbeing of older people through either providing employment or cash transfers. 229 

PA was not a preferred method in reducing FD among older people feeling any kind of FI 230 

of any food but rather served as a protective factor for active older people in developing FD when 231 

they experience hunger. This is could be because PA in itself reduces energy balance thereby 232 

increasing energy released.(Vatansever-Ozen et al., 2011) Naturally, the body requires a specific 233 

amount of calories daily important to enable one to undertake activities(Patton, 2019), and if this 234 

lacks due to hunger, the glycogen stores become depleted. This condition will not result in a state 235 

of ketosis; the body now relies on fat and later muscle for fuel, glucose level decreases leading to 236 

a decrease in performance, fatigue, decreased physical and mental function (Murray & 237 

Rosenbloom, 2018) and consequently affecting the functional ability of the older people. The 238 

finding in this current study supports other studies that reported PA to have decreasing effects on 239 

the association between FI and FD.(Garcia Meneguci et al., 2021) This current study recommends 240 

that PA may only be useful when FI issues are addressed in a bid to actualize its benefits of 241 

reducing FD, through social connections which potentially provide an avenue for social 242 

resources.(Zuo et al., 2021)  243 

As the population of older people continues to grow, and with unreliable family caregiving, 244 

a formal LTC provision should take into consideration this inequality in providing adequate and 245 

right amount of food for older people. Public health intervention such as the provision of adequate 246 

healthcare and those to increase consumption of nutritious foods among older people in Ghana 247 

who wants to age well. The fact that FI is linked to FD in older people should turn on the alarms 248 

of policy makers in the country. The situation and the expected increase in older people in the 249 

country due to demographic change represents a huge challenge in terms of the policy. Both factors 250 



will increase the population with LTC needs, in a country that today lacks of a comprehensive 251 

response for these demands.   252 

Despite the relevance of the results, the study has some limitations that need to be 253 

acknowledged. Firstly, since secondary data was used, the external validity of the result is limited. 254 

However, based on evidence from other countries, we expect to observe similar results in different 255 

contexts. Second, relevant factors influencing FD in older people, such as wealth and income are 256 

missing from the analysis. Including these variables could help to improve the understanding of 257 

the relationship between food intake and functional status. Third, cross-sectional data gives a 258 

snapshot of the situation regarding FI and functional ability. Functional status is dynamic, 259 

acknowledging these dynamics is important to design and implement preventive strategies that can 260 

help reduce the expected increase in LTC needs in the country. Further research on the topic is 261 

needed to address some of these issues in the future. 262 

Conclusions and Implications 263 

Using the countrywide sample, FI was associated with FD among older people in Ghana, 264 

suggesting that evidence of mitigation of FI may improve functional ability. Our study indicates 265 

that PA is not recommended among older people who experience hunger as that can worsens FD. 266 

Moreover, gender difference was identified in the relationship between FI and FD.  267 

The findings of this study provide information on the significance of the provision of 268 

sufficient food in LTC. The link between food intake and LTC needs—measured as a FD—269 

highlights the need to address the problem of FI in the population, not only as a need in itself but 270 

also as a strategy to reduce the expected increase in demand for LTC services in the country. In 271 

this line, a future LTC system should consider these elements into consideration, to offer benefit 272 

packages that address the unique and varying needs of older people. Results highlight the 273 



usefulness of tackling the social determinants of health and promoting financial/social security in 274 

older age in a changing Ghanaian society. Future research should embark on a qualitative and 275 

longitudinal study to enhance our understanding of how FI relates to FD in African regions. In 276 

addition, evidence on food preference and lived experiences surround adequate food will beneficial 277 

for effective LTC research and policies.  278 

 279 

References 280 

Agarwal, P., Wang, Y., Buchman, A. S., Bennett, D. A., & Morris, M. C. (2019). Dietary Patterns and Self-281 
reported Incident Disability in Older Adults. J Gerontol A Biol Sci Med Sci, 74(8), 1331-1337. 282 
https://doi.org/10.1093/gerona/gly211  283 

Ahn, S., Smith, M. L., Hendricks, M., & Ory, M. G. (2014). Associations of food insecurity with body mass 284 
index among baby boomers and older adults. Food Security, 6(3), 423-433.  285 

Alam, M. R., Hossain, M. S., Chowdhury, A. I., Akhter, M., Al Mamun, A., & Reza, S. (2020). Relationship 286 
between Malnutrition and Functional Disability in Selected Community-Dwelling Geriatric 287 
Population in Bangladesh. medRxiv.  288 

Andrews, G., Kemp, A., Sunderland, M., Von Korff, M., & Ustun, T. B. (2009). Normative data for the 12 289 
item WHO Disability Assessment Schedule 2.0. PloS one, 4(12), e8343.  290 

Bartali, B., Frongillo, E. A., Stipanuk, M. H., Bandinelli, S., Salvini, S., Palli, D., Morais, J. A., Volpato, S., 291 
Guralnik, J. M., & Ferrucci, L. (2012). Protein intake and muscle strength in older persons: does 292 
inflammation matter? Journal of the American Geriatrics Society, 60(3), 480-484.  293 

Beasley, J. M., LaCroix, A. Z., Neuhouser, M. L., Huang, Y., Tinker, L., Woods, N., Michael, Y., Curb, J. D., & 294 
Prentice, R. L. (2010). Protein intake and incident frailty in the Women's Health Initiative 295 
observational study. Journal of the American Geriatrics Society, 58(6), 1063-1071.  296 

Bernstein, M., & Munoz, N. (2012). Position of the Academy of Nutrition and Dietetics: food and 297 
nutrition for older adults: promoting health and wellness. Journal of the Academy of Nutrition 298 
and Dietetics, 112(8), 1255-1277. https://jandonline.org/article/S2212-2672(12)00749-6/pdf  299 

Biritwum, R., Minicuci, N., Yawson, A., Theou, O., Mensah, G., Naidoo, N., Wu, F., Guo, Y., Zheng, Y., & 300 
Jiang, Y. (2016). Prevalence of and factors associated with frailty and disability in older adults 301 
from China, Ghana, India, Mexico, Russia and South Africa. Maturitas, 91, 8-18.  302 

Boateng, G. O., Adams, E. A., Odei Boateng, M., Luginaah, I. N., & Taabazuing, M.-M. (2017). Obesity and 303 
the burden of health risks among the elderly in Ghana: A population study. PLoS ONE, 12(11), 304 
e0186947. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5695605/pdf/pone.0186947.pdf  305 

Charlton, K. E., & Rose, D. (2001). Nutrition among older adults in Africa: the situation at the beginning 306 
of the millenium. The Journal of nutrition, 131(9), 2424S-2428S.  307 

Danielewicz, A. L., Barbosa, A. R., & Del Duca, G. F. (2014). Nutritional status, physical performance and 308 
functional capacity in an elderly population in southern Brazil. Revista da Associação Médica 309 
Brasileira, 60, 242-248.  310 

FAO, I., UNICEF, WFP and WHO. 2021. , & https://doi.org/10.4060/cb4474en. (2021). The State of Food 311 
Security and Nutrition in the World 2021. 312 

https://doi.org/10.1093/gerona/gly211
https://jandonline.org/article/S2212-2672(12)00749-6/pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5695605/pdf/pone.0186947.pdf
https://doi.org/10.4060/cb4474en


Transforming food systems for food security, improved nutrition and affordable healthy diets for all. 313 
Retrieved 21st August 2021 from https://doi.org/10.4060/cb4474en  314 

Fraval, S., Hammond, J., Bogard, J. R., Ng'endo, M., van Etten, J., Herrero, M., Oosting, S. J., de Boer, I. J., 315 
Lannerstad, M., & Teufel, N. (2019). Food access deficiencies in sub-Saharan Africa: prevalence 316 
and implications for agricultural interventions. Frontiers in Sustainable Food Systems, 3, 104.  317 

Garcia Meneguci, C. A., Meneguci, J., Sasaki, J. E., Tribess, S., & Júnior, J. S. V. (2021). Physical activity, 318 
sedentary behavior and functionality in older adults: A cross-sectional path analysis. PloS one, 319 
16(1), e0246275.  320 

Gyasi, R. M., Obeng, B., & Yeboah, J. Y. (2020). Impact of food insecurity with hunger on mental distress 321 
among community-dwelling older adults. PloS one, 15(3), e0229840.  322 

Han, Y., Li, S., & Zheng, Y. (2009). Predictors of nutritional status among community-dwelling older 323 
adults in Wuhan, China. Public Health Nutrition, 12(8), 1189-1196.  324 

Kirchberger, I., Braitmayer, K., Coenen, M., Oberhauser, C., & Meisinger, C. (2014). Feasibility and 325 
psychometric properties of the German 12-item WHO Disability Assessment Schedule (WHODAS 326 
2.0) in a population-based sample of patients with myocardial infarction from the 327 
MONICA/KORA myocardial infarction registry. Population Health Metrics, 12(1), 27.  328 

Kowal, P., Biritwum, R., Isingo, R., Kumogola, Y., Mathur, A., Naidoo, N., Urassa, M., & Chatterji, S. 329 
(2015). WHO Study on Global Ageing and Adult Health (SAGE): Summary Results of a Pilot (2005) 330 
in Three Countries. In SAGE (Ed.). 331 

Kyomuhendo, C., & Adeola, R. (2021). Green and grey: Nutritional lifestyle and healthful ageing in rural 332 
and urban areas of three sub‐Saharan African countries. Business Strategy & Development, 4(1), 333 
22-33.  334 

Matsuyama, S., Zhang, S., Tomata, Y., Abe, S., Tanji, F., Sugawara, Y., & Tsuji, I. (2020). Association 335 
between improved adherence to the Japanese diet and incident functional disability in older 336 
people: The Ohsaki Cohort 2006 Study. Clinical Nutrition, 39(7), 2238-2245.  337 

Miller, M. E., Rejeski, W. J., Reboussin, B. A., Ten Have, T. R., & Ettinger, W. H. (2000). Physical Activity, 338 
Functional Limitations, and Disability in Older Adults. Journal of the American Geriatrics Society, 339 
48(10), 1264-1272. https://doi.org/10.1111/j.1532-5415.2000.tb02600.x  340 

Ministry of Food and Agriculture. (2015). Food security situation in Ghana (Northern Region Agricultural 341 
Development Unit, Issue. https://mofafoodsecurity.wordpress.com/food-security-situation-in-342 
ghana/ 343 

Murray, B., & Rosenbloom, C. (2018). Fundamentals of glycogen metabolism for coaches and athletes. 344 
Nutrition reviews, 76(4), 243-259.  345 

Patton, K. (2019). Fueling and Recovery. Sports medicine and arthroscopy review, 27(1), 22-24.  346 
Redmond, M. L., Dong, F., Goetz, J., Jacobson, L., & Collins, T. (2016). Food insecurity and peripheral 347 

arterial disease in older adult populations. The journal of nutrition, health & aging, 20(10), 989-348 
995.  349 

Seligman, H. K., Laraia, B. A., & Kushel, M. B. (2010). Food insecurity is associated with chronic disease 350 
among low-income NHANES participants. The Journal of nutrition, 140(2), 304-310.  351 

South-Paul, J. E., Matheny, S. C., & Lewis, E. L. (2015). Current diagnosis and treatment in family 352 
medicine. McGraw-Hill Education.  353 

Tak, E., Kuiper, R., Chorus, A., & Hopman-Rock, M. (2013). Prevention of onset and progression of basic 354 
ADL disability by physical activity in community dwelling older adults: a meta-analysis. Ageing 355 
research reviews, 12(1), 329-338.  356 

Taylor, D. (2014). Physical activity is medicine for older adults. Postgraduate medical journal, 90(1059), 357 
26-32. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3888599/pdf/postgradmedj-2012-358 
131366.pdf  359 

https://doi.org/10.4060/cb4474en
https://doi.org/10.1111/j.1532-5415.2000.tb02600.x
https://mofafoodsecurity.wordpress.com/food-security-situation-in-ghana/
https://mofafoodsecurity.wordpress.com/food-security-situation-in-ghana/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3888599/pdf/postgradmedj-2012-131366.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3888599/pdf/postgradmedj-2012-131366.pdf


U.S Department of Agriculture. (2019). Definitions of Food Security. Retrieved 23rd August 2021 from 360 
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-361 
of-food-security.aspx 362 

Vatansever-Ozen, S., Tiryaki-Sonmez, G., Bugdayci, G., & Ozen, G. (2011). The effects of exercise on food 363 
intake and hunger: Relationship with acylated ghrelin and leptin. Journal of sports science & 364 
medicine, 10(2), 283.  365 

World Health Organisation. (2012). Measuring health and disability: manual for WHO Disability 366 
Assessment Schedule (WHODAS 2.0).  367 

Zuo, Y., Ma, Y., Zhang, M., Wu, X., & Ren, Z. (2021). The impact of sharing physical activity experience on 368 
social network sites on residents’ social connectedness: a cross-sectional survey during COVID-369 
19 social quarantine. Globalization and health, 17(1), 1-12.  370 

 371 

 372 

 373 

 374 

Tables  375 

Table 1. Descriptive statistics of the sample by functional status 376 

Independent variables  Overall Functional disability p-value 

N (%) Without 

disability, N 

(%) 

With 

disability, N 

(%) 

Age (Mean, SD) 57.6±16.7 55.0±16.0 74.1±12.2 <0.001 

Sex    <0.01 

Male  1,948 (41.1) 1,658 (90.8) 168 (9.20)  

Female  2,787 (58.9) 2,315 (88.4) 305 (11.6)  

Marital status    <0.001 

Never married 437 (9.23) 409 (98.3) 7 (1.68)  

Married/cohabiting 2, 693 (56.9) 2,366 (92.6) 189 (7.40)  

https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx


Separated/divorce 532 (11.3) 442 (88.6) 57 (11.4)  

Widowed  1,073 (22.7) 756 (77.5) 220 (22.5)  

Location of residence    0.331 

Rural  2,770 (58.5) 2,335 (89.0) 289 (10.6)  

Urban  1,965 (51.5) 1,638 (89.9) 184 (11.0)  

Education    0.056 

Less than primary school 653 (23.8) 559 (91.6) 51 (8.36)  

Primary education 

completed 

701 (25.6) 629 (94.7) 35 (5.27)  

Senior high completed 1,231 (44.9) 1,106 (94.7) 62 (5.31)  

University degree/post 154 (5.62) 133 (93.7) 9 (6.34)  

Health status    <0.001 

Good 651 (18.2) 625 (99.7) 2 (0.32)  

Moderate  2,541 (70.9) 2,366 (96.7) 82 (3.35)  

Bad  390 (10.9) 161 (47.2) 180 (52.8)  

Multi-morbidity     <0.001 

No morbidity  2,365 (53.2) 2,193 (92.7) 172 (7.27)  

Any one morbidity  529 (11.9) 445 (84.1) 84 (15.9)  

2 or more morbidities 1,552 (34.9) 1,335 (86.0) 217 (14.0)  

Physical activity    <0.001 

Yes  3,540 (74.8) 3,182 (93.8) 210 (6.19)  

No  1,195 (25.2) 791 (75.0) 263 (25.0)  

Food Insecurity     



Insufficient food intake    <0.001 

Yes  1,111 (23.8) 889 (84.7) 161 (15.3)  

No  3,560 (76.2) 3,058 (90.9) 308 (9.15)  

Hunger    <0.001 

Yes  853 (18.3) 674 (84.3) 126 (15.7)  

No  3,670 (81.7) 3,268 (90.5) 343 (9.50)  

Functional disability     

No  3,973 (89.4) - - - 

Yes  473 (10.6) - - - 

 377 

 378 

Figure 1. Distribution of older people facing food insecurity measures by sex (different measures) 379 
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 395 

Figure 2. Distribution of older people facing food insecurity by location of residence (different 396 

measures) 397 

 398 

 399 

 400 

 401 

67.9

32.1

57.8

42.2

0

10

20

30

40

50

60

70

80

Rural Urban

Fo
o

d
 In

se
cu

ri
ty

 (
%

)

Location of Residence

Insufficient food intake Hunger



 402 

 403 

 404 

 405 

 406 

 407 

 408 

 409 

 410 

 411 

 412 

 413 

Figure 3. Distribution of older people facing food insecurity by age group (different measures) 414 
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 429 

 430 

Table 2. Result of the multiple logistic regression analysis assessing the association between food 431 

insecurity and functional disability 432 

Functional 

disability 

Model 1 Model 2 Model 3 

 

Model 4 

 

Unadjusted odds 

(95% CI) 

Adjusted odds 

(95% CI) 

Adjusted odds 

(95% CI) 

Adjusted odds 

(95% CI) 

Food Insecurity     

Insufficient food 

intake 

    

Yes (vs No) 1.80 (1.47, 

2.21)*** 

1.93 (1.53, 

2.43)*** 

1.92 (1.37, 

2.69)*** 

2.27 (1.57, 

3.28)*** 

 

Hunger 

    



Note: ***= p<0.001; **p<0.01; *p<0.05 433 
Model 1- Unadjusted model; Model 2 – Adjusted for socio-demographic variables; Model 3 – 434 
Adjusted for health variables; Model 4 – Adjusted for Socio-demographics and health variables. 435 
 436 

 437 

 438 

 439 

 440 

 441 

Yes (vs No) 1.77 (1.42, 

2.21)*** 

1.95 (1.51, 

2.50)*** 

1.97 (1.38, 

2.82)** 

2.35 (1.59, 

3.46)*** 


