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Abstract 
Healthy ageing is a lifelong process optimizing opportunities for improving and preserving health 
and physical, social and mental wellness, independence, quality of life and enhancing successful 
life-course transition. In Sub-Saharan Africa, it is estimated that the number of elderly persons 
will rise from about 37.1 million in 2005 to 155.4 million in 2050. The elderly population in Nige-
ria is estimated at 4 percent and is expected to triple by the year 2020. The increasing number of 
the older population will increase the burden on the health resources. The objective of this study 
was to evaluate the determinants of healthy ageing among rural elderly in northern Nigeria in or-
der to promote those that have positive correlation with healthy aging. A cross sectional descrip-
tive study was conducted among 1600 rural elderly aged ≥60 years using interviewer adminis-
tered semi-structured questionnaire between June and July, 2011. Majority (53.8%) are 60 - 64 
years, 24.6% >69 years, 72.4% are males while most are Muslims (85.6%) and 81. 4% are still 
married. Most are farmers (48.9%) while 73.6% have no formal education. 85.3% earn less than 
$100 monthly while 47.6% have no income. 93.5% do not take alcohol, 92.1% do not smoke and 
89.8% are physically active. 83.1% have normal blood pressure (on examination), 88.3% normal 
blood glucose level (on examination). Diet, no smoking, high physical activity and adequate sleep 
are positively correlated with healthy aging (p < 0.05). Good health practices and family support 
should be sustained while special care for the aged should be established by the government. 
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1. Introduction 
Ageing is an inevitable, natural process that comes with its concomitant health problems which need to be ad-
dressed because healthy ageing is necessary for economic and national growth and development. The inevitabil-
ity of ageing and the fear of dying have haunted the human race and it has been a human dream to retard ageing 
and defy death [1]. Healthy ageing is a lifelong process optimizing opportunities for improving and preserving 
health and physical, social and mental wellness, independence, quality of life and enhancing successful life- 
course transitions [2]. In Sub-Saharan Africa, it is estimated that the number of elderly persons will rise from 
about 37.1 million in 2005 to 155.4 million in 2050. The 20th century transition to lower fertility and mortality 
ignited an unprecedented growth in the numbers and percentages of elderly. That growth will accelerate in the 
next century. There will be more than 1 billion people aged 60 and older by 2025, and 2 billion by 2050. Three 
fourths of these will live in the less developed world [3]. The elderly population in Nigeria is estimated at 4 per-
cent and is expected to triple by the year 2020 [4]. The World Health Organization (WHO) defines elderly per-
sons as those aged 65 years and older. However, in Nigeria, anyone 60 years and older is regarded an elderly 
person [4]. The well-recognized increase in the population of the elderly who have chronic disease and disability 
has led to an unprecedented burden on the economy for health care spending and manpower planning. Given the 
prevailing decrease in the economy of most developed countries, it is imperative that promoting practices that 
enhance healthy ageing would be one of the best solutions to bridging the gap between the increasing need for 
health care among the elderly and the dwindling available resources. 

WHO defines health as a state of complete physical, mental and social well-being and not merely the absence 
of disease or infirmity [5]. Health can also be regarded as a dynamic balance in which an individual or a group 
has the capacity to cope with all circumstances of living at an optimum level [6]. The slope of decline in human 
health is largely determined by external factors throughout the life course. The natural decline in cardiac or res-
piratory function, for example, can be accelerated by factors such as smoking and air pollution leaving the indi-
vidual with lower functional capacity than would normally be expected at a particular age. Health in older age is 
therefore to a large extent a reflection of the living circumstances and actions of the individual during the entire 
life span [7]. 

The objective of this study was to identify the determinants of healthy ageing among the elderly in north- 
eastern Nigeria. 

2. Methods 
2.1. Study Approach and Setting 
This is a cross sectional descriptive community based study which was conducted among 1600 elderly men and 
women aged 60 years and above recruited from 20 villages in four rural local government areas (LGAs) from 
two states (Borno and Adamawa) in north-eastern Nigeria. Borno and Adamawa states are contiguous and lo-
cated in the semi-arid and savannah regions of Nigeria. Borno state has 27 LGAs while Adamawa has 21. The 
four LGAs (Konduga, Bama, Gwoza and Madagali) involved in the study are those used by the College of 
Medical Sciences of the University of Maiduguri for its community based medical education for her medical 
students as described by Omotara et al. [8]. The four LGAs have a combined population of 837,689 (2006 Na-
tional Census) [9] with almost equal male and female and the elderly 60 years and above constitute 5.2% of the 
population. 

Farming, trading, fishing and government work are the major occupation of the people. Literacy level is less 
than 20% among both male and female with a further drop among female. Two predominant seasons, dry and 
rainy are characteristics of both states. They are also both bordered by the Republic of Cameroun, while Borno 
is in addition bordered by the Republics of Chad and Niger. Majority are Muslim but Adamawa has a higher 
proportion of Christians. 

2.2. Participants 
Respondents 60 years and above (male and female) were recruited using the neighbourhood method where the 
community leader was involved in their identification. Informed consent was obtained from each respondent 
prior to the administration of the questionnaire. Participation in the study was purely voluntary and respondents 
were interviewed and examined in the comfort of their homes. Approval was obtained from the IRB of the Uni-
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versity of Maiduguri prior to the conduct of the study. 

2.3. Data Collection 
A 79 item questionnaire/profoma was used to obtain information from the respondents by four groups of final 
year medical students (each group comprised of 6 students) during the 8 week mandatory community-based 
posting in the communities. However, the data was collected over a six week period between June and July, 
2011. 

The profoma was in six sections; socio-demographic, life style factors, psychosocial factors, health status and 
medical factors, anthropometric measurements including blood pressure, urinalysis and eye examination. 

Blood pressure of each individual was taken on two different occasions to make diagnosisusing mercury 
sphygmomanometer (Accuson, Germany) [10], urine specimens were taken to determine glucose level, haema-
turia and proteinuria using multistick (combostik, S. Korea). In addition anthropometric measurement was taken 
for each respondent to determine the body mass index (BMI) [11]. 

2.4. Data Analysis 
The data was analysed using SPSS v.16.0 for frequencies and percentages, chi square test for association be-
tween variables and stepwise regression to test for synergistic relationship of factors that could be associated 
with healthy aging was also used. 

3. Results 
Table 1 shows the sociodemographic characteristics by age, gender, religion, marital status, occupation and 
level of education. A total of 1600 elderly aged 60 years and above were recruited for the study out of which 53% 
were 60 to 64 years, 72.4% males and 85.6% were Muslim. Majority 81.6% were still married, 48.9% were 
farmers while 73.6% had no formal education. Majority 85.3% earn less than $100 (N16000) monthly, 73.6% 
did not have medical check-up in the last 12 months preceding the study while only 26.4% had monthly, quar-
terly and annual medical check-up. 

Table 2 shows the prevalence of chronic medical conditions as reported by the respondents. Only 308 (19.3%) 
reported that they were hypertensive out of which 221 (71.8%) were on antihypertensive medication and 107 
(6.7%) reported to be diabetic out of which 89 (83.2%) were on medication. On examination, 270 (16.9%) were 
found to be hypertensive and 188 (11.8%) were diabetic. Of the 270 diagnosed to be hypertensive 169 (62.6%) 
were newly diagnosed while the remaining were those who had hypertension but was not controlled. Of the 188 
diagnosed to be diabetic 142 (75.5%) were newly diagnosed while the remaining were those whose diabetes 
were not controlled. There was no significant gender disparity in both conditions. 

Slightly more than half 53.4% reported to have chronic joint pains which shows no significant gender dispar-
ity, however, 23.4% of them use walking aid. 

Only 27.6% had urinary problems with a female/male ratio of 1 to 3. 
Less than half (46.8%) reported to have eye problems. On examination 2.5% were found to have corneal 

opacity, 4.9% cataract, 1% ptosis, 0.4% ectropium, 0.6% entropium and others 0.7%. 
Table 3 shows the various psychosocial factors associated with healthy ageing among our respondents. Ma-

jority 51.2% did not have any bad experience (stressor) that was still bothering them at the time of study, while 
24.8% had death of a loved one, and 14.2% had other bad experiences such as robbery and loss of property to 
fire. 

Majority (43.2%) had social support from children, 28.1% from wife and children, 25.8% from wife while a 
very few had support from husband and other sources, 1.7% and 1.2% respectively. 

Children were the major source of help with house chores (36.3%) wife 32.2% while 25.1% carried them out 
by themselves. 

Table 4 shows the distribution of lifestyle factors among the respondents. Majority (92.1%) do not smoke, 
89.8% engage in physical activity while 93.5% have more than 8 hours of sleep a day. Majority (92.8%) are on 
mainly carbohydrate diet while only 2.6%, 3.9% are on mainly protein and mainly carbohydrate and protein diet 
respectively 

Table 5 shows the linear regression of the determinants of aging. Diet, non-smoking, physical activity and  
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Table 1. Sociodemographic characteristics of the elderly in north-eastern Nigeria. 

Characteristics No. (%) 
Age   

60 - 64 years 860 (53.8) 
65 - 69 years 347 (21.7) 

>69 years 393 (24.6) 
Total 1600 (100.0) 

Gender   
Male 1158 (72.4) 

Female 442 (27.6) 
Total 1600 (100.0) 

Religion   
Islam 1370 (85.6) 

Christian 214 (13.4) 
Traditional 16 (1.0) 

Total 1600 (100.0) 
Marital status   

Married 1303 (81.4) 
Divorced 35 (2.2) 

Widow/widower 256 (16.0) 
Single 6 (0.4) 
Total 1600 (100.0) 

Occupation   
Farmer 783 (48.9) 

Civil servant 320 (20.0) 
Fisherman 52 (3.2) 

Trader 136 (8.5) 
Herdsman 40 (2.5) 
Labourer 15 (0.9) 
Hunter 4 (0.2) 
Others 250 (15.6) 
Total 1600 (100.0) 

Monthly income   
<N5000 766 (47.9) 

N5000 - N10,000 372 (23.2) 
N10,000 - N15,000 227 (14.2) 

>N15,000 235 (14.7) 
Total 1600 (100.0) 

Level of education   
None 543 (33.9) 

Quranic 635 (39.7) 
Primary 157 (9.8) 

Secondary 129 (8.1) 
Tertiary 136 (8.5) 
Total 1600 (100.0) 

Frequency of medical check up   
None 1178 (73.6) 

Monthly 240 (15.0) 
Quarterly 78 (4.9) 
Annually 104 (6.5) 

Total 1600 (100.0) 
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Table 2. Prevalence of chronic medical conditions amongst the elderly in north-eastern Nigeria. 

Variable No. (%) 
Hypertensiona   

Yes 308 (19.3) 
No 1292 (80.7) 

Total 1600 (100.0) 
Diabetes mellitusb   

Yes 107 (6.7) 
No 1493 (93.3) 

Total 1600 (100.0) 
 

Chronic pains   
Yes 1032 (64.5) 
No 746 (35.5) 

Total 1600 (100.0) 
Walking aid   

Yes 242 (23.4) 
No 790 (76.6) 

Total 1032 (100.0) 
Urinary problems   

Yes 442 (27.6) 
No 1158 (72.4) 

Total 1600 (100.0) 
Eye problems   

Yes 1134 (70.9) 
No 851 (20.1) 

Total 1600 (100.0) 
aOn examination, 270 (16.9%) were found to be hypertensive, out of which 169 were newly diagnosed, 221 of 
the 308 who reported to be hypertensive said they were on medication. bOn examination, 188 (11.8%) were 
found to be diabetic of which 142 were newly diagnosed, 89 of the 107 who reported to be diabetic said they 
were on medication. 184 (11.5%) had hypertension and diabetes, 97 (6.06) had hypertension, diabetes and eye 
problem and 72 (4.5%) had hypertension, diabetes, eye problem and chronic body pains. 

 
Table 3. Psychosocial factors associated with healthy ageing among the elderly in north- 
eastern Nigeria. 

Variable No. (%) 
Stressors   

Death 397 (24.8) 
Bankruptcy 80 (5.0) 
Accidents 75 (4.7) 

Others 228 (14.2) 
None 820 (51.2) 
Total 1600 (100.0) 

Social supports   
Wife 413 (25.8) 

Children 692 (43.2) 
Wife and children 450 (28.1) 

Husband 27 (1.7) 
Others 18 (1.2) 
Total 1600 (100.0) 

Assistance with house chores   
Self 401 (25.1) 
Wife 515 (32.2) 

Children 581 (36.3) 
Others 103 (6.4) 
Total 1600 (100.0) 
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Table 4. The distribution of lifestyle factors among the ageing population in north-eastern Nigeria. 

Variable Response No (%) 

Smoking Yes 127 7.9 

 No 1473 92.1 

  1600 100.0 

Physical activity Yes 1437 89.8 

 No 163 10.2 

  1600 100.0 

Alcohol Yes 104 6.5 

 No 1496 93.5 

  1600 100.0 

Duration of sleep <8 hrs/day 292 18.3 

 >8 hrs/day 1308 81.7 

  1600 100.0 

Diet Carbohydrate 1484 92.8 

 Protein 42 2.6 

 Carbohydrate/protein 63 3.9 

 Others 11 0.7 

  1600 100.0 

 
Table 5. Linear regressions of the determinant of healthy ageing among the elderly (age as the dependent variable) in north- 
eastern Nigeria. 

Lifestyle factors R2 p-value Significance 

1. Diet 0.051 0.000 Yes 

2. Alcohol consumption 0.005 0.239 No 

3. Cigarette smoking 0.059 0.043 Yes 

4. Physical activity 0.041 0.034 Yes 

5. Duration of sleep 0.098 0.047 Yes 

Psychosocial factors    

6. Stressful events 0.017 0.016 Yes 

7. Social support 0.089 0.122 No 

8. Family history of long life 0.065 0.001 Yes 

Socio-economic factor    

9. Level of education 0.058 0.004 Yes 

Medical factor    

10. Chronic medical condition, i.e.    

Hypertension, diabetes 0.079 0.002 Yes 
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duration of sleep were found to be positively associated with healthy aging while non-alcohol consumption was 
not (R2 = 0.005, p = 0.29). 

Table 6 shows the result of stepwise regression on association between various combinations of lifestyle fac-
tors and association between various combinations of psychosocial factors as determinants of healthy ageing.  

 
Table 6. Step wise multiple regression of lifestyle and psychosocial factors of healthy ageing in the elderly of north-eastern 
Nigeria. 

Variables R2-value p-value Significance 

Association between two lifestyle factors    

1. Diet and alcohol 0.044 0.001 Yes 

2. Diet and cigarette smoking 0.057 0.022 Yes 

3. Diet and physical activity 0.410 0.000 Yes 

4. Diet and duration of sleep 0.002 0.958 No 

5. Cigarette smoking and physical activity 0.001 0.175 No 

6. Cigarette smoking and duration of sleep 0.053 0.034 Yes 

7. Physical activity and duration of sleep 0.204 0.000 Yes 

Association between three lifestyle factors    

1. Diet, alcohol consumption and cigarette smoking 0.001 0.633 No 

2. Diet, alcohol consumption and physical activity 0.237 0.000 Yes 

3. Diet, alcohol consumption and duration of sleep 0.244 0.000 Yes 

4. Alcohol consumption, physical activity and duration of sleep 0.026 0.024 Yes 

5. Cigarette smoking, diet and physical activity 0.076 0.001 Yes 

6. Cigarette smoking, diet and duration of sleep 0.053 0.032 Yes 

7. Cigarette smoking, physical activity and duration of sleep 0.034 0.003 Yes 

8. Physical activity, diet and duration of sleep 0.042 0.000 Yes 

Association between four and five lifestyle factors    

1. Diet, alcohol consumption, cigarette smoking and physical activity 0.049 0.000 Yes 

2. Alcohol consumption, cigarette smoking,    

3. Physical activity and duration of sleep 0.043 0.008 Yes 

4. Cigarette smoking, physical activity,    

5. Duration of sleep and diet 0.049 0.000 Yes 

6. Physical activity, duration of sleep, diet and alcohol consumption 0.041 0.001 Yes 

7. Duration of sleep, diet, alcohol consumption and cigarette smoking 0.003 0.022 Yes 

8. Diet, alcohol consumption, cigarette smoking,    

9. Physical activity and duration of sleep 0.041 0.001 Yes 

Association between various psychosocial factors    

1. Social support and family history of long life 0.011 0.050 Yes 

2. Family history of long life and stressful events stressful event, 
social support and family 0.024 0.000 Yes 

3. History of long life 0.024 0.004 Yes 



B. A. Omotara et al. 
 

 
761 

Diet in combination with alcohol consumption (R2 = 0.044, p = 0.001), cigarette smoking (R2 = 0.057, p = 0.022) 
and physical activity were significantly associated with healthy ageing while no significance was observed in 
combination with duration of sleep (R2 = 0.002, p = 0.958). Combination of cigarette smoking with physical ac-
tivity was not significantly associated with healthy ageing while combination of duration of sleep with cigarette 
smoking and physical activity were significantly associated with healthy ageing. Combination of three life styles 
were significantly related to healthy ageing except the combination of diet, alcohol and cigarette smoking (R2 = 
0.001, p = 0.633). Combination of four and five life style factors were all significantly associated with healthy 
ageing while combination of the various psychosocial support were also significantly associated with healthy 
aging among our study population. 

4. Discussion 
The results of this study show that 1134 (70.9%) had at least one of the major chronic health problems (hyper-
tension, diabetes, eye and chronic body pains) while 72 (4.5%) had all the four comorbidities, 97 (6.06%) had 
hypertension, diabetes and eye conditions and 184 (11.5%) had hypertension and diabetes. This is perhaps not 
surprising as majority of them reported good lifestyle habits such as not smoking (92.1%), no alcohol consump-
tion (93.5%), engaging in physical activity (89.8%) and having more than 8 hours of sleep a day (81.7%). Poor 
sleeping can lead to a number of health problems. Older adults who have poor night time sleep are more likely 
to have depressed mood, attention and memory problems, excessive daytime sleepiness; more night time falls, 
and use more over the counter or prescription sleep aids. Poor sleep is also associated with a poorer quality of 
life. Sleep needs changes over a person’s life time. Children and adolescents need more sleep than adults. Inter-
estingly, older adults need about the same amount of sleep as young adult—seven to nine hours of sleep per 
night [12]. Caughey et al. [13] reported a prevalence of comorbidity of 80% of elderly population having three 
or more chronic conditions. Naughton et al. [14] reported that 86% of the elderly population in their study had 
experienced at least one of nine chronic conditions identified in which cardiovascular conditions were the high-
est costing disease group. Almost 75% of the elderly (aged 65 and over) have at least one chronic illness, while 
at least 50% have at least two chronic illnesses [15]. Chronic conditions can lead to immediate disabilities, such 
as hip fractures and stroke, as well as progressive disability that slowly erode the ability of the elderly people to 
care for themselves [16]. In our study 15.1% reported using walking aid while 8.5% were blind in both eyes and 
20.8% in one eye. Abdulraheem and Abdulrahman [17] reported 14.6% blindness among elderly seen in a terti-
ary health institution in North-central Nigeria. 

A higher level physical activity has been associated with increased survival [18], a delay in the progression of 
disability [19], and loss of functional ability [20] improved balance and strength [21] [22], reduced incidence of 
falls [23] as well as higher quality of life [24] [25]. 

A high-quality diet, non-smoking and physical activity were related to survival in elderly Europeans aged 70 - 
75 years [26]. Smoking has been associated with increased risk of mortality before age 90 years, and was asso-
ciated with hypertension, diabetes, and obesity. Modifiable healthy behaviors during early elderly years, includ-
ing smoking, abstinence, weight management, blood pressure control, and regular exercise are associated not 
only with enhanced life span in men but also with good health and function during older years [27]. The limita-
tion of our study was the inability to adequately determine the dietary intake of our respondents. As it is often 
with nutritional research, determination of dietary intake has always presented methodological challenges. We 
based our dietary intake on a 24 hour dietary recall. Determination of caloric intake is often not possible in most 
cases especially in rural areas where the study was conducted. Majority of our respondents were on carbohydrate 
diet which usually comprise of millet, sorghum, maize and rice usually served with vegetable, fish and poultry 
or beef. Household food sufficiency is often high in most rural areas of Nigeria as most inhabitants are farmers. 
However food storage often poses challenges during the dry season which may lead to short period of near in-
sufficiency in some areas especially in arid region. Body Mass Index (BMI) is a good measure of nutritional 
status of an individual. Majority (44.5%) of our elderly have normal BMI (18.5 - 24.9) while 29% are under-
weight and 26.2% over weight of which 8.4% are obese. There is controversy on the usefulness of BMI as a true 
indicator of body fat in the elderly [28]. Many older persons with low or normal BMI may have disease related 
weight loss. Weight loss in elderly has been shown to be associated with negative health outcomes [29]. Meas-
urement of weight change over a period of time is considered more realistic [28]. Majority (73.6%) of our eld-
erly had no medical check-up in the past 12 months preceding the study, 15% had monthly check-up, 4.9% 
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quarterly while 6.5% had annual check-up. This is considered very unfortunate and is in consonance with the 
weak health care system in less developed countries. 

The major psychosocial stressor reported to have had a major impact on the health of the respondents in our 
study was death of a loved one (24.8%) while social support was majorly provided by children (43.2%). This re-
flects the strong cultural practice in this part of the world. Both nuclear and extended family system is still very 
much in existence in most of our communities especially in the rural areas. Wife and combination of wife and 
children (25.8%, 28.1%) respectively were also reported which is in support of the strong family tie. One quarter 
(25.1%) were able to carry out various house chores by themselves while the rest were assisted by other mem-
bers of the nuclear family. Generally in Nigeria, there is an observable progressive shift in function away from 
the traditional family. Traditional functions of the family like care and social support to older family members 
have gradually decreased in recent past due to economic problems, migration and influence by foreign culture. 
Family members however are unable to effectively cope with the challenges of daily living. Emphasis is now on 
the nuclear family of “me, my wife and my children” at the expense of other members of the wider family net-
work, especially the older ones who look to the younger generation to provide them with economic security in 
old age. The government does not provide social security for older persons. These changes in family structure in 
Nigeria, though more pronounced in urban areas, have caused gradual disintegration of the extended family and 
of the communal sense of living in many Nigerian societies [30]. Suffering from either depression, loneliness or 
feeling of neglect was reported among elderly by Kishore et al. [31] while Prakash et al. [32] reported much 
more psychosocial problems in their study subjects. Even though our study shows good evidence of family sup-
port for the elderly, there is little evidence of government support. It has been observed that less developed 
countries face the greatest challenge from population ageing [33]. Most of these countries are not equipped to 
meet the financial, health and housing needs of older people. Many have minimal public pension programs (Ni-
geria began contributory pension in 2004 only for government workers) for the elderly and many people enter-
ing retirement age in these countries over the next 15 years will have little income from private pensions or sav-
ings. Policy makers in many less developed countries have relied on families to support ageing family members 
[33]. It is pertinent to note that traditional support systems are deteriorating in many areas just as the need for 
support is growing. Effort to formulate and implement a national policy on the care and well-being of the elderly 
in Nigeria has not been successful. The proposed draft was completed in March 2004, yet to date it has not been 
ratified by the Federal Executive Council (FEC) the highest law making body. Law makers are neither suffi-
ciently sensitized to the scope, nature or seriousness of older people’s problems, nor to the broad economic and 
social development implications of leaving these problems unaddressed in the context of rapid population age-
ing [34]. 

5. Conclusions 
Our study reveals that diet, smoking, alcohol consumption and physical activity are significantly associated with 
healthy ageing among our study population. In addition, combinations of this factor or the lack of it was also 
associated with healthy ageing. Majority of our respondents did not smoke, take alcohol and were mainly on 
carbohydrate diet. Prevalence of hypertension, diabetes and other ailments was reasonably modest compared 
with those reported in other studies. However, eye problem of one type or the other had the highest prevalence 
among the study population. Family support especially among nuclear family seems to still be in place. The fact 
that majority did not have medical examination in the past 12 months is an indication of the poor and inadequate 
health care system which the three tiers of government (local, state and federal) need to seriously address. One 
hundred and forty-two (8.9%) were diagnosed with diabetes and 169 (10.6%) were diagnosed with hypertension 
during the study; these are cases which should have be diagnosed if the health system is properly in place. It also 
indicates that there is a need for improvement in the health seeking behavior of the community. These two 
should be done simultaneously, that is: improvement in the health care system and creation for awareness on the 
importance of regular medical check-up for elderly. 

The need for the Nigerian government to take the issue of care of the elderly with all the seriousness it de-
serves has been sufficiently made by the growing number of elderly due to reduced fertility and increasing life 
expectancy. Older people’s lives are characterized by growing inadequacies in customary family supports, social 
exclusion and non-existent social security targeted at them, thus being vulnerable to poverty and diseases. 
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