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Risky health behaviours and chronic
conditions among aged persons: analysis
of SAGE selected countries
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Abstract

Background Increasing trends in risky health behaviours contribute to chronic health problems among the rapidly
growing ageing population. Therefore, we examined the association between risky health behaviours and chronic
health conditions among persons 50 years and older.

Methods This study was a secondary analysis of longitudinal survey data from the 2007 Study on Global Ageing and
Adult Health (SAGE Wave 1) conducted by the World Health Organization. Multilevel logistic regression techniques
were used to examine high social cohesion among the aged. The output was reported as odds ratios (OR) and
adjusted odds ratios (aOR).

Results Generally, the level of chronic conditions was 81.5% for all countries. Older adults in Ghana had the highest
chronic conditions (94.0%) while the Russian Federation recorded the lowest (58.6%). The risk of chronic conditions
was higher among the oldest-old (OR=1.70, 95% Cl=1.29, 2.25), those who smoke tobacco (OR=1.13,95% Cl=1.01,
1.25) or drink alcohol (OR=1.17,95% Cl=1.06,1.29), and among those who live in rural areas (OR=1.31,95% ClI=1.16,
1.49). However, the odds were lower among females (OR=0.88, 95% Cl=0.69,0.85), and those who were not working
(OR=0.52,95% Cl=0.47,0.58).

Conclusion We conclude that it is important to improve the health status of older people. To achieve this, there

must be interventions and policies to facilitate the adoption of healthy or physically active lifestyles among older
people. This could be achieved by strengthening advocacy and health education about the dangers of living a
sedentary lifestyle, consuming alcohol and tobacco. Whatever behavioural change interventions, advocacy and

health education must target high-risk sub-populations including the oldest-old, and those with low economic status.
Given the regional disparities identified, it is necessary to prioritise older people residing in rural areas. The study
underscores a need to provide more primary healthcare facilities in the rural areas of the countries included in this
study. Such an initiative is likely to increase accessibility to healthcare services and information that would impact
positively on the lifestyle behaviours of older people.
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Background

Risky health behaviour is a conceptual topic of great
importance to both the medical and the non-medical
community due to the rapid rise in the ageing population
since 1950 [1]. This trend was followed by increased risky
health behaviours among the ageing population. Mean-
while, risky health behaviour is usually described funda-
mentally as the human behaviours and choices of life that
potentially impact health negatively. Such behaviours
include excessive alcohol consumption, smoking, non-
engagement in physical activities, non-prescribed use of
medicine, substance use and abuse, such as cocaine and
risky sexual behaviours such as engaging in unprotected
sexual intercourse and multiple sexual partnerships [2,
3]. These risky health behaviours may further be exac-
erbated by other social determinants of health (i.e., edu-
cation level, place of residence, income or wealth status,
and employment status) to affect the health outcomes of
aged persons. Hence, the need to explore the association
between risky health behaviours and chronic health con-
ditions of the aged.

Studies from several countries have uncovered different
risky health behaviours among aged persons. An increase
in alcohol consumption among the aged 65 years or over,
was found in Sweden [2], the Netherlands and Germany
[4]. Other studies clearly showed a significant associa-
tion between alcohol consumption among the aged and
some socio-demographic factors like sex, age, attainment
of higher education, not living alone, not being depressed
[4-7], social isolation [8, 9], and living arrangements [7,
10]. For instance, a study based on the Chinese Longi-
tudinal Healthy Longevity Survey showed that the odds
of alcohol consumption were significantly lower among
both older men, and women living with both a spouse
and children, compared with those living alone [7]. Relat-
edly, a study from Thailand showed that male Thai adults
aged 50 years and older were more likely to consume
alcohol compared to females [5]. Similarly, a study con-
ducted among South African older adults revealed that
being male was associated with high odds of risky drink-
ing compared to female older adults [6].

On the other hand, tobacco usage is among the avoid-
able risky health behaviours, yet it is a leading cause of
death among the aged [11, 12]. Studies on tobacco usage
in several countries have shown a total 11.5-13% preva-
lence of tobacco use among the aged [13]. There was a
prevalence of 15.3% and 8.6% among men and women,
respectively. A higher risk of dementia and mortality rate
among aged persons have also been found among the
smoking-aged population as compared to non-smokers
in this cohort [13, 14]. The same study also showed a
positive association between smoking status and lower
educational attainment [14]. A systematic review has also
shown that the risk of stroke increased by 12% for each
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increment of 5 cigarettes per day [15]. Leone [16] has
also reported that tobacco smoking exacerbates the risk
of hypertension which can further increase the odds of
developing cardiovascular conditions. An Iranian study
conducted showed that smoking was significantly higher
among men living alone and having heart disease [17].

Physical inactivity (lack of physical activeness) is the
fourth leading high-risk factor for global mortality [18,
19]. Approximately 21-25% of breast and colon cancers,
27% of diabetes and 30% of ischaemic heart disease were
due to physical in-activeness [20], and consequently, a
reduction in the quality of life of aged persons [21]. A
study carried out in Shanghai, showed that 83.3% of the
aged living alone did not perform any adequate physi-
cal activity per week [22]. According to a related study,
chronic conditions (e.g., stroke, Parkinson’s disease, hip
fracture) among the aged population increases the risk of
disability which may lead to a large impact on the decline
in function among the aged population [23].

Increasing trends in risky health behaviours are con-
tributing factors to chronic health problems among the
rapidly growing ageing population [24]. Health behaviour
risks such as smoking, alcohol consumption, and physi-
cal inactivity can have long-lasting health implications,
which turn to negatively influence health in older age
[7]. Understanding the relationship between risky health
behaviours and chronic health conditions among aged
persons is essential to developing interventional pro-
grams to improve their health status. However, there is a
dearth of evidence for multi-country analysis on the sub-
ject in question. To the best of our knowledge, no study
has assessed how risky health behaviour is associated
with the risk of developing chronic conditions across dif-
ferent countries and from different continents. We bridge
this knowledge gap by including six countries from Asia,
Africa and Eastern Europe. The study aimed to exam-
ine the association between risky health behaviours and
chronic health conditions among aged persons.

Methods

Data source

This study was a secondary analysis of longitudinal sur-
vey data of the 2007 Study on Global Ageing and Adult
Health (SAGE Wave 1) conducted by the World Health
Organization (WHO) for six countries (see Fig. 1). SAGE
Wave 1 provides a comprehensive dataset on the health
and well-being of aged 18-49 years and 50 years and
above. SAGE is a nationally representative sample survey
collected over a five-year period in six countries includ-
ing China, Ghana, India, Mexico, Russian Federation,
and South Africa. The survey focuses on the health and
wellbeing as well as risky health behaviours and chronic
health conditions of young (18—49 years) and older (50+)
adults. SAGE surveys follow the standard procedures
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Fig. 1 Chronic Conditions of Older Adults by Country

(i.e., sampling, questionnaire development, data collec-
tion, cleaning, coding and analysis) which allow for cross-
country comparison. The survey employs a stratified
two-stage sampling technique. The initial stage involves
the selection of Primary Sampling Units (PSUs) by region
and location (urban/rural) across the six countries. The
second stage involved the systematic selection of enumer-
ation areas (EAs), households (HH) with 50+adults, and
households (HH) with ages 18—49. Therefore, the popula-
tion size for the SAGE selected countries (China=15,050,
Ghana=5,573, India=12,198, Mexico=5,448, Russian
Federation=4,947, and South Africa=4,227) was 47,443.
For this study, only the aged 50 and over (n=19,561) who
had complete information on the variables of interest
were included. Respondents were classified into four cat-
egories of functional age brackets: the “younger old” (50—
64 years) “young old” (65-74 years); the “old-old” (75-84
years); and the “oldest old” (85 years and above). The data
was deemed suitable for this study because it is nationally
representative.

Study variables

Response variables

The response variable used in this study was chronic con-
ditions. In this study, chronic conditions were defined as
conditions that last more than a year and demand con-
tinuing medical attention and limit activities of daily liv-
ing among the aged. It was derived from set of questions;
(1) Have you ever been diagnosed with/told you have

arthritis? (2) “Have you ever been told by a health pro-
fessional that you have had a stroke? (3) Have you ever
been diagnosed with angina or angina pectoris (a heart
disease)? (4) Have you ever been diagnosed with dia-
betes (high blood sugar)? (5) Have you ever been diag-
nosed with chronic lung disease (emphysema, bronchitis,
COPD)? (6) Have you ever been diagnosed with asthma
(an allergic respiratory disease)? (7) Have you ever been
diagnosed with depression? And lastly, (8) Have you ever
been diagnosed with high blood pressure (hypertension)?
The response categories to these questions were dichoto-
mous “1=Yes’, and "2=No". Principal Component Analy-
sis (PCA) was used to create an index for high and low
chronic conditions.

In all, eight conditions including arthritis, stroke,
angina, diabetes, lung disease, asthma, depression, and
hypertension. To examine the predictors of chronic con-
ditions of the aged, factor analysis was used to derive a
composite indicator to measure the overall chronic con-
dition of the aged. This technique was adopted because
it addresses the problem of multicollinearity and
assigns indicator weights based on the variations in the
responses. Factor analysis involves a mathematical pro-
cedure that transforms several correlated variables into
a smaller number of uncorrelated variables called fac-
tor scores (indices). The factor scores are a linear com-
bination of the original variables which are derived in
decreasing order of importance with the first factor score
accounting for as much of the variability in the data as
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Table 1 Chronic Conditions, Indicator and Factor Scores

Chronic condition Indicator Factor score
Arthritis I have arthritis 0.51
Stroke I have stroke 0.37
Angina I have angina 0.64
Diabetes I have diabetes 033
Lung disease I have lung disease 042
Asthma I have asthma 0.27
Depression I have depression 027
Hypertension I have hypertension 0.65

possible, and each succeeding factor accounting for as
much of the remaining variability. Suppose there are p
variables, X1, X2 ... Xp, the first factor score (Z1) is linear
combination of these variables, given by.

Z 1=a 11X I+a_I2X 2+ +a_IpX_p

where the coefficients a_11,a_12,...a_lp are the factor
loadings (weights) used to derive the factor scores, cho-
sen such that the variance of Z_1 is maximised. Indica-
tors assigned higher factor loadings contribute more to
the factor scores (composite index).

Table 1 shows the factor loadings for the first-factor
score. The factor loadings for all the indicators were
indicative of positive chronic conditions suggesting that
the first-factor score represents the overall chronic con-
dition of the aged. To identify the factors associated with
high chronic condition, the first factor scores (compos-
ite index) was ranked and the top 40.0% coded as “1” to
represent those with high chronic conditions and “0” to
represent those with low chronic conditions. The eight
items and specific indicators used to quantify the chronic
condition of the aged are shown in Table 1.

Explanatory variables

Ten explanatory variables that were considered in this
study include the main (tobacco use, alcohol use and
physical activity) as well as residence, sex, age, mari-
tal status, education, work status, and income quantile.
During the survey, the key explanatory variables were
measured by the questions; (1) Have you ever smoked
tobacco or used smokeless tobacco? (Tobacco use), (2)
Have you ever consumed a drink that contains alcohol
(such as beer, wine, spirits, etc.)? (3) Does your work
involve moderate-vigorous activity that causes large
increases in breathing or heart rate, [like heavy lifting,
digging or chopping wood] for at least 10 min continu-
ously? or (4) Do you walk or use a bicycle (pedal cycle)
for at least 10 min continuously to get to and from
places? Responses for these were “1=Yes”, and "2=No” A
“Yes” response to 3.) and 4.) indicated positive physical
activities while a “No” suggested otherwise. Apart from
the key explanatory variables, seven additional variables
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were included. These are residence, sex, age, marital sta-
tus, education, work status, and income quintile. The fol-
lowing variables were recoded to suit the analysis: marital
status was recorded as “Never married=0" “currently
married/cohabiting=1", “separated/divorced=2" and
“Widowed =3"; education into “No formal education=0"
“primary=1’, “Secondary=3" and “tertiary=3; work sta-
tus was recoded into “Yes, working=1", “Not working=0’,
and lastly, income coded into five quintile; “Lowest=0’,
“Low=1’, “Moderate=2, “High=3", “Highest=4".

Data analysis

We conducted both descriptive and inferential analy-
ses. At the descriptive level, we analysed the back-
ground characteristics of the aged (univariate). We also
computed the proportion of the aged with high chronic
conditions by background characteristics (bivariate).
Chi-square tests were used to investigate significant dif-
ferences (p<0.05). Afterward, multilevel binary logistic
regression techniques were used to examine high chronic
conditions among older adults. A two-level (individuals
nested within communities) multilevel binary logistic
regression was used to examine the predictors of high
chronic conditions among older adults. Model 0 is a
null model which did not account for any of the predic-
tors. Model 1 included the SAGE selected countries by
high chronic conditions among older persons to account
for some of the survey weights. Model 2 added the pri-
mary variables (tobacco use, alcohol use and physical
activity), while Model 3 was a complete model account-
ing for all the important confounding variables to assess
their combined association with the outcome variable
(high chronic conditions). The output was reported as
Odds Ratios (ORs) and Adjusted Odds Ratios (AORs) for
Model 1, 2, and 3 respectively at a 95% confidence inter-
val. A test for multicollinearity was conducted and each
value of the variance inflation factor (VIF) was below
5.00. Thus, the assumption of multicollinearity was met.
All frequency distributions were weighted to adjust for
the complex sampling structure of the data in the regres-
sion analyses. The entire analysis was carried out using
SPSS version 25 and R for Windows.

Ethical approval

All methods were carried out in accordance with relevant
guidelines and regulations. The study conforms to the
Helsinki Declaration and Belmont Declaration. WHO-
Ghana SAGE wave 1 study was approved by the Ethics
Review Committee, World Health Organization, Geneva,
Switzerland, and the Ghana Health Service. Writ-
ten informed consent was given by all individuals. The
authors of this manuscript were not directly involved in
the data collection processes but rather obtained access
by requesting the data. The dataset can be accessed at
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Table 2 Background characteristics of respondents (n=19,561)

Background characteristics Sample size Percent (%)
Place of residence

Urban 11,929 61.0

Rural 7632 39.0
Gender

Male 10,847 555

Female 8714 44.5
Age

50-64 12,266 62.7

65-74 4962 254

75-84 2016 10.3

85+ 317 16
Marital status

Not married 606 3.1

Currently Married/Cohabiting 14,730 753

Separated/divorced 994 5.1

Widowed 3231 16.5
Education

No formal education 23 0.1

Primary 8508 435

Secondary/High school 9045 46.2

Tertiary 1985 10.1
Work status

Working 8931 45.7

Not working 10,630 543
Income

Lowest 2621 134

Low 3347 17.1

Moderate 3874 19.8

High 4606 235

Highest 5113 26.1
Tobacco use

Yes 7655 39.1

No 11,906 60.9
Alcohol consumption

Yes 8824 451

No 10,737 54.9
Physical activities

Yes 13,587 69.5

No 5974 305
Chronic Conditions

No Chronic Conditions 3624 18.5

Chronic Conditions 15,937 815

https://apps.who.int/healthinfo/systems/surveydata/
index.php/catalog/sage.

Results

Results in Fig. 1 show the level of chronic conditions
of older adults among the six selected countries by sex.
Generally, the level of chronic conditions was 81.5% for
all countries. In all countries, males (84.9%) had higher
chronic conditions than females (77.3%). Older adults in
Ghana had the highest chronic conditions (94.0%) with
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males (95.3%) having higher chronic conditions than
their female (91.7%) counterparts while the Russian Fed-
eration recorded the lowest (58.6%) with their males hav-
ing higher chronic conditions (63.5%) when compared to
the females (55.9%).

Table 2 shows the results of the univariate analysis.
More than half (61.0%) of the older adults reside in the
urban areas and are males (55.5%) within the ages 50—64
years (62.7%). Seven out of ten were married/cohabiting
(73.9%) while about five out of ten had secondary level
of education (46.2%). A little more than half of the older
adults were not working (54.3%). Furthermore, a higher
proportion of the older adults were in the highest income
quintile (26.1%). More than half of the older adults do not
smoke or drink but do moderate-vigorous activity/walk/
bike (60.9%, 54.9% and 69.5%) respectively. Meanwhile,
most of them (81.5%), had chronic conditions.

In Table 3, the results of high chronic conditions and
background characteristics of older adults are presented.
Generally, majority of the older adults had chronic con-
ditions (81.5%) with the highest incidence of chronic
conditions recorded in Ghana (94.0%). Results show that
living in rural areas (87.7%) and being a male (84.9%)
were associated with high chronic conditions. About
nine out of ten of the older adults who are younger-olds
(50—64 years) (87.5%) had chronic conditions when com-
pared with the old-olds (75-84 years) (62.7%). More-
over, those who are married/cohabiting (83.9%) and had
no formal education (91.3%) had higher proportions of
chronic conditions. Furthermore, those who are working
(90.2%) and with highest income (83.5%) were associated
with high chronic conditions.

A sequential modelling approach was used to exam-
ine the association between risky health behaviours and
chronic health conditions and background characteristics
that were predictors of high chronic conditions among
older adults. Model 1 included the country of origin to
account for some of the survey weights. Model II added
the risky health behaviours, while Model III included
the background characteristics. A two-level (individuals
nested within countries) multilevel binary logistic regres-
sion was used to examine the predictors of high chronic
conditions among older adults.

Table 4 shows the estimated odds ratios of high chronic
conditions, along with their corresponding 95% confi-
dence intervals and model summary statistics. The vari-
ance terms presented in Table 4 are significant at the
community level. Model I reveals that there are signifi-
cant differences between countries with respect to expe-
rience of high chronic conditions. The variance of the
random effects at the community level was 43.8% of the
between country variations in high chronic conditions
with respect to older adults and risky health behaviours
and was statistically significant at p<0.01. When the
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Table 3 Distribution of Chronic Conditions by Background Characteristics (n=19,561)

High Chronic Conditions

Background characteristics % (n) 95% CI P-value
Overall 815 (15,937) [0.81,0.82] <0.001
Countries
China 854 7317[0.85,0.86]
India 86.5 212010.85,0.88]
Mexico 853 848 [0.83, 0.88]
Russian Federation 586 2129[0.57,061]
South Africa 86.3 17321[0.85,0.88]
Ghana 94.0 1791 [0.93,0.95]
Place of residence <0.001
Urban 775 (9246) [0.77,0.78]
Rural 87.7 (6691) [0.87,0.88]
Sex <0.001
Male 849 (9205) [0.84, 0.86]
Female 77.3 (6732)[0.76,0.78]
Age <0.001
50-64 875 (10,728) [0.87,0.88]
65-74 751 (3724)[0.74,0.76]
75-84 62.7 (1264) [0.60, 0.65]
85+ 69.7 (221) [0.64,0.76]
Marital status <0.001
Not married 830 (606) [0.80, 0.86]
Currently Married/Cohabiting 839 (14,730) [0.83,0.85]
Separated/divorced 814 (994) [0.79, 0.83]
Widowed 70.3 (3231) [0.68,0.72]
Education <0.001
No formal education 913 (21)[0.79,1.03]
Primary 85.2 (7246) [0.84, 0.86]
Secondary/High school 788 (7130) [0.78, 0.80]
Tertiary 776 (1540) [0.76, 0.80]
Work status <0.001
Working 90.2 (8059) [0.90, 0.91]
Not working 741 (7878) [0.73,0.75]
Income <0.001
Lowest 799 (2094) [0.78,0.82]
Low 80.0 (2677)[0.78,0.82]
Moderate 79.8 (3093) [0.78,0.81]
High 825 (3802) [0.81,0.84]
Highest 835 (4271) [0.82,0.85]
Tobacco use <0.001
Yes 834 6387[0.82,0.84]
No 80.2 9550[0.79,0.81]
Alcohol consumption <0.001
Yes 79.0 6971 [0.78, 0.80]
No 835 8965 [0.83,0.84]
Physical activities <0.001
Yes 83.0 11,276 [0.82,0.84]

No 78.0 4661 [0.77,0.79]
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primary factors were introduced in model II, the variance
of the random effects was reduced by 0.68%. Meanwhile,
the variance was still significant. Introduction of the con-
founding factors in model III, showed a further reduction
in the variance terms by 0.35% but the variance was still
significant at p<0.01. This shows that significant differ-
ences exist between countries/communities with regards
to the proportion of the older adults with high chronic
conditions. Further analysis in Table 3 shows that the
estimated AIC (Akaike information criterion) for Model
I was 17059.7. The introduction of the primary factors
(countries) led to further reduction of the AIC from
17059.7 to 16995.9 in Model II. The AIC decreased again
from 169959 to 16240.4 after the confounders were
added in Model III. Thus, the lower the AIC, the better
the model and the closer it is to the unknown population
model [25, 26].

Results in Table 4 revealed that country of origin,
tobacco use, alcohol consumption, physical activities,
place of residence, sex, age, work status and income of
older adults have significant impact on their chronic con-
ditions. Interpretation of the model results is based on
the final model (Model III). The odds of having chronic
conditions were higher among older adults in Ghana
(OR=2.27; 95%CI=1.77, 2.92) compared to those from
China. With respect to the risky health behaviours,
older adults who smoke or drink alcohol, were more
likely to experience high chronic conditions (OR=1.13;
95%CI=1.01, 1.25), (OR=1.17; 95%CI=1.06,1.29) when
compared to those who do not smoke or drink (Model
III). On the other hand, older persons who engaged in
physical activities (moderate-vigorous activities/walk/
bike) had lower odds of experiencing chronic conditions
(OR=0.81; 95%CI=0.75, 0.89) when compared to those
who do not engage in any physical activities.

Furthermore, residing in the rural area was associated
with high odds of experiencing high chronic conditions
(OR=1.31, 95% CI=1.16, 1.49) when compared with liv-
ing in the urban area. Older adults who were females
were less likely to experience high chronic conditions
(OR=0.88; 95%CI1=0.69,0.85) when compared with
their male counterparts. Concerning ages of respon-
dents, oldest-olds (85+years) had higher odds of high
chronic conditions (OR=1.70; 95%CI=1.29, 2.25) when
compared with the younger-olds (50-64 years). Older
adults who were not working were less likely to experi-
ence high chronic conditions (OR=0.52; 95%CI=0.47,
0.58) as compared to their counterparts who were work-
ing. In furtherance, older adults with moderate income
were less likely to have chronic conditions (OR=0.95;
95%CI1=0.82, 1.10) as compared to those with the lowest
income (Table 4). Education did not show a statistically
significant result in this study, hence, it was not included
in the presentation of the result in Table 4.
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Discussion

The present study sought to examine the association
between risky health behaviours and reported chronic
conditions among older people across six countries.
Overall, the level of chronic conditions was 85.1%, indi-
cating the pervasiveness of chronic conditions among
older people. Ghana had the highest level of chronic con-
ditions while the Russian Federation reported the least
prevalence. These between-country differences in the
prevalence of chronic conditions may be a reflection of
existing healthcare disparities which tend to be more pro-
found in developing countries such as Ghana. Further-
more, the wide difference observed between Ghana and
the Russian Federation could be attributed to the varied
economic disparity of the SAGE participating countries
[27]. Ghana has the least GDP per capita among the six
participating SAGE countries, whereas the Russian Fed-
eration had the highest GDP [27]. This reflects a situation
that creates significant inaccessibility to healthcare ser-
vices for older people in Ghana.

A major finding from our study was that tobacco use
was significantly associated with self-reported chronic
conditions, as older people who used tobacco were more
likely to report at least one chronic condition compared
to those who did not use tobacco. The result mirrors
that of previous studies conducted in Ghana [28] and
India [29]. A related study revealed that tobacco use
among older people has the tendency to increase blood
sugar level as well as facilitate insulin resistance [30].
Analogously, Shah and Cole [31] also revealed a dose-
response relationship between tobacco use and the risk
of stroke. Therefore, the more an individual smoke, the
higher their risk of developing a stroke. Similarly, evi-
dence from the Global Burden of Disease has also shown
significant association between tobacco smoking and the
risk of developing chronic obstructive pulmonary disease
(COPD) and lung diseases [32]. Thus, corroborating our
observation that tobacco use is associated with a higher
risk of chronic conditions among older people.

Consistent with previous studies [29, 30], we found
that older people who consumed alcohol were 1.17 times
more likely than those who did not consume alcohol to
report at least one chronic condition. Our observation is
further supported by the findings of a systematic review
which showed that alcohol consumption was associated
with an increased risk of hypertension [33]. A plausible
explanation for this observation could be due to the fact
that alcohol consumption in the absence of physical
activity or exercise exacerbates the risk of obesity which
is a known stronger predictor of chronic conditions in
older people [34]. Therefore, the findings suggest that
reducing alcohol consumption in old age may be a pro-
tective mechanism against chronic conditions including
angina, hypertension, arthritis, diabetes and stroke.
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Table 4 Estimated Odds Ratios of Association between Risky Behaviours and chronic conditions (n=
BACKGROUND CHARACTERISTICS Model | Model Il Model 1l
OR[95% Cl] OR[95% Cl] OR[95% CI]
Countries
China 1.00 1.00 1.00
India 1.17[0.96,1.43] 1.11[0.91,1.35] 0.84[0.70,1.02]
Mexico 1.04[0.81,1.33] 1.07[0.84,1.37] 1.27[1.00,1.62]*
Russian Federation 0.23[0.20,0.26] *** 0.24[0.21,0.27] *** 0.30[0.27,0.35] ***
South Africa 1.12[0.91,1.37] 1.26[1.02,1.55] 1.35[1.11,1.65] **
Ghana 294 [2.28,3.78] *** 2.99[2.32,3.86] *** 227 [1.77,292] ***
PRIMARY FACTORS

Risk behaviours
Tobacco use
No
Yes
Alcohol use
No
Yes
Physical activity
No
Yes
CONFOUNDING FACTORS
Individual level factors
Place of residence
Urban
Rural
Sex
Male
Female
Age
50-64
65-74
75-84
85+
Work status
Working
Not Working
Income
Lowest
Low
Moderate
High
Highest
Variance of the random Effects [SE]
Community
% A in random effect
Community
Deviance
AIC

0.3132[0.02]*
4.38

17045.7
17059.7

1.00
0.91 [0.83,1.00]*

1.00
1.05[0.96,1.16]

1.00
0.70 [0.64,0.76] ***

0311 [0.02]**
-0.68

16975.9
16995.9

1.00
1.13[1.01,1.25]%

1.00
1.17[1.06,1.29]**

1.00
0.81[0.75,0.89]***

1.00
1.31[1.16,1.49] ***

1.00
0.88 [0.69,0.95] ***

1.00

0.56 [0.51,0.62] ***
0.40 [0.35,0.45] ***
1.70[1.29,2.25] *

1.00
0.52[0.47,0.58] ***

1.00
0.8810.76,1.02]
0.83[0.72,0.96] *
0.891[0.77,1.03]
0.95[0.82,1.10]

0.205 [0.01]*
-0.35

16194.4
162404

P<0.001*** p<0.01**, p<0.05*

The study also indicates that physical activity, cap-
tured as walking/biking, is significantly associated with
reported chronic conditions among older people. From
the findings, compared to older people who did not

engage in walking or biking, those who engaged in these
physical activities were less likely to report a chronic
condition. Similar findings have been reported by previ-
ous studies [35, 36]. A sedentary lifestyle increases the



QOduro et al. BMC Geriatrics (2023) 23:145

tendency of abdominal obesity which exerts substantial
pressure on the body’s metabolism and blood flow [37].
This exacerbates the risk of hypertension among older
people. Given that hypertension is a risk factor for dia-
betes and stroke, physical inactivity among older people
may result in a vicious cycle of chronic diseases [38].
Thus, reaffirming the essentiality of maintaining physical
activity in old age.

Beyond the main findings that there is a significant
association between risky health behaviours and self-
reported chronic conditions among older people, we
found a significant association between confounding
variables (place of residence, sex, age, work status and
income) and chronic conditions. Older people with mod-
erate income were less likely to report chronic diseases
compared to those in the lowest income status, a result
that is in agreement with a previous study [39]. Often,
foods that are high in added sugar and fats are the least
expensive compared to whole grains and other healthy
food choices [40]. As such, old people with a better eco-
nomic status can afford much healthier food choices,
thereby reducing their risk of chronic conditions.
Another possible explanation could be that, unlike indi-
viduals from low income households, older people from
moderate to high income households have greater access
to healthcare services [41]. This makes them more likely
to be exposed to preventive health messages that could
nudge them into engaging in less risky health behaviour;
hence, reducing their risk of chronic diseases. Closely
related to income status, we found a lower likelihood of
reporting chronic conditions among persons who were
not working as compared to those working. This finding
may be explained from the perspective that older people
who are not working may not be exposed to high level
of stress that aggravates from work demands; thus, serv-
ing as a protective factor against stress-related ill health
outcomes that have the potential of transitioning into
chronic conditions such as hypertension and depression.

From our findings, the oldest-olds (85+years) had
higher odds of chronic conditions compared to the
younger-olds. A similar finding was reported in China
[42] where the odds of having chronic diseases intensi-
fied after age 80. Plausibly, we can explain this from the
perspective that, the biological system of older people
becomes highly compromised at the stage of oldest-old,
which makes them more susceptible to disease condi-
tions. Also, results indicate that females were less likely
to report chronic conditions compared to older males.
Several reasons may explain this observation. The find-
ings can be explained from two main perspectives: the
biological and behavioural perspectives. From a biologi-
cal perspective, previous studies have shown that sex
hormones and chromosomal differences serve as protec-
tive factors against chronic conditions like hypertension
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among women compared to men [43]. From a behav-
ioural perspective, the findings may be explained by
the differences in the risk-taking attitudes of males and
females. For instance, compared to males, females are
less likely to engage in risky health behaviours such
as alcohol consumption and tobacco use, often due to
the low social acceptability of such behaviours among
females [44]. Hence, reducing their risk of reporting
chronic conditions.

Unexpectedly, our findings revealed that residing in
rural areas significantly increased the odds of report-
ing chronic conditions. This observation is incongru-
ent with previous studies that have found lower odds of
having chronic diseases such as diabetes and high blood
pressure among older people in rural residences [42,
45]. Notwithstanding, the result is in agreement with a
related study from China that found the odds of depres-
sion to be significantly high among rural dwelling older
people [46]. The observed rural-urban disparities in the
risk of having chronic conditions may be explained from
the perspective that rural dwelling older adults may lack
health-related information and knowledge, and individu-
als in rural areas may have less education than adults in
urban areas, which may make them less aware of or skep-
tical of efforts to prevent chronic diseases [47]. Another
possible explanation for the higher odds of reporting
chronic conditions in rural areas could be due to inade-
quate levels of basic infrastructure in rural areas, notably
in regard to the home heating, water supply, and trans-
portation systems [48].

Limitations

The study has some limitations. First, data on chronic dis-
ease in the SAGE data was self-reported. As such, there
is the possibility of recall bias and social desirability bias.
Also, due to the self-reported chronic diseases, there is
the possibility of underreported prevalence. We are
unable to establish causality between risky health behav-
iours and having chronic conditions due to the cross-
sectional study design adopted in the SAGE data. For
establishing causal relationships, there need to be a longi-
tudinal study. Nevertheless, the study has some strengths
worthy of acknowledgment. The use of nationally repre-
sentative population-based survey data to examine the
association between risky health behaviours and having
chronic conditions is one of the study’s strengths.

Conclusion

We conclude that it is important to improve the health
status of older people. To achieve this, there must be
interventions and policies to facilitate the adoption of
healthy or physically active lifestyles among older people.
This could be achieved by strengthening advocacy and
health education about the dangers of living a sedentary
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lifestyle, consuming alcohol and tobacco. Whatever
behavioural change interventions, advocacy and health
education must target high-risk sub-populations includ-
ing the oldest-old, and those with low economic status.
Given the regional disparities identified, it is necessary to
prioritise older people residing in rural areas. The study
underscores a need to provide more primary healthcare
facilities in the rural areas of the countries included in
this study. Such an initiative is likely to increase accessi-
bility to healthcare services and information that would
impact positively on the lifestyle behaviours of older
people.
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