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Introduction

Abstract

Background: Nigeria now faces a growing burden of chronic diseases.
Long-term disorders are the main challenge facing health-care systems
worldwide, but health systems are largely configured for individual diseases
rather than multi-morbidity.

Objective: The study aims at determine the prevalence and patterns of
Multi-morbidity among Nigerian elderly and the implications for health care
system, research and medical education.

Methodology: A cross-sectional study was conducted among 1650 rural
elderly in Nigeria between August 2014 to February 2015. Data were collected
using questionnaire, history taking, self-report and medical records. Logistic
regression analyses were performed to determine the association between
socio-demographic factors and multi-morbidity.

Results: The prevalence of multi-morbidity in this study was 68.4% and it
increases with age. Age 270 was associated with multi-morbidity in multivariate
analysis: adjusted OR = 1.72, 95% CI (1.03-2.77, p = 0.03). The most common
chronic diseases were hypertension (84.2%) 95% CI (81.7; 86.7), diabetes
mellitus (26.8%) 95% CI (23.3; 30.3), osteoarthritis (37.9%) 95% ClI (34.6; 40.4),
visual impairments (25.5%) 95% CI (23.1; 27.9) and malnutrition (33.3%) 95%
Cl (30.5; 36.1). Those aged =70 had significantly more malnutrition (39% vs.
20%, P = 0.004) and osteoarthritis (21% vs. 16%, P = 0.02) than those aged
60-69.

Conclusion: The high prevalence of multi-morbidity among the elderly
requires a re-think in the management of geriatric age group in Nigeria and there
is a need for primary health care policy direction to reflect this obvious reality.

Keywords: Prevalence; Multi-Morbidity; Rural; Nigeria; Elderly; Health care
system; Research; Medical education

[4,5] and is associated with high mortality, reduced functional status,
and increased use of both inpatient and ambulatory health care [5,6].

The elderly constitutes the fastest-growing population group

worldwide, with analarming increase in developing countries. Current
estimates indicate that the elderly is 6% of Nigeria’s population [1].
At present geriatrics has not been fully established as a specialty in
Nigeria and there is little information about the multi-morbidity
pattern of the elderly to form the basis of any meaningful plan of
action to improve the quality of life of this section of the population
[2]. Like other countries in the world, Nigeria is facing a growing
burden of chronic diseases and the prevalence of multi-morbidity
and implications for the healthcare system, research and medical
education have been little researched. The elderly usually suffer from
multiple health conditions. Clausen et al [3] found an average of 5.2
health problems per elderly person living in the Mmankgodi village,
Botswana. Other characteristics of the morbidity pattern amongst the
elderly are the presence of co-morbidities, non-specific presentation
of diseases, impaired drug metabolism and deranged social factors
[3]. Multi-morbidity becomes progressively more common with age

Multi-morbidity is defined as the co-occurrence of more than
one chronic condition in an individual [7], and this has become
more common among the elderly. As the world population
ages and life expectancy increases, multi-morbidity becomes
progressively common in developed [6-8] and developing countries
[8-11]. Multi-morbidity is a public health problem in terms of its
prevalence, severity and possibility of control [12]. The occurrence
of various health problems in older adults is high (>50%) [1] And
the consequences may include increased risk of death and functional
decline [13], besides having a negative impact on the quality of life
and life expectancy [14]. In Nigeria, studies about multi-morbidity
are scarce. Although multi-morbidity is possible to control, but
an adequate approach to its management is a challenge for health
systems and services worldwide [15].

Knowing the magnitude of multi-morbidity can contribute
to the organization of services, health worker training and the
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Table 1: Study Population Characteristics.

Variable Frequency Percentage
Age (Years)
60-64 568 34.4
65-69 432 26.2
70-74 314 19
75-79 235 14.3
=80 101 6.1
Sex
Male 860 52.1
Female 790 47.9
Marital Status
Single 92 5.6
Married 1170 70.9
Divorced 280 17
Separated 40 2.4
Widowed 68 4.1
Residence
Semi rural 933 56.5
Rural 717 43.5
Education
No formal education 608 36.8
Primary 521 31.6
Secondary 378 22.9
Tertiary 143 8.7
Occupation
Employed( Full time/part time) 701 42.5
Un-employed 300 18.2
Pensioner/retiree 527 31.9
House wife 122 7.4
Living Arrangement
Alone 448 27.2
Marital home 1151 69.8
Institution 49 3
Heath care utilization
Medical visit 846 51.3
Adult emergency services 89 5.4
Hospitalization 68 4.1
None of the above 647 39.2
Monthly Income (*Naira)
<1000 29 1.8
2000-5000 475 28.8
6000-10000 992 60.1
>10000 154 9.3

elaboration and improvement of clinical guidelines, facilitating the
proper management of the health of the elderly, preventing avoidable

hospitalizations and iatrogenesis in the treatment of morbidities
[16,17]. It is important to recognise that many elderly people have
multiple coexisting chronic medical conditions, or ‘multi-morbidity’
[18]. Multi-morbidity is associated with poorer functional status,
quality of life, and health outcomes, and is higher users of ambulatory
and inpatient care than are those without multi-morbidity [19,20-
22]. Although the quality of health care received by people with
multi-morbidity might be better than that for individuals with only
one disorder, at least partly because of greater contact with health
services, [23] people with multi-morbidity have more difficulties
with fragmentation of care and medical error because much specialist
care is focused on treatment of one disease [24]. Improvement in the
continuity and coordination of care for people with multi-morbidity
is a key challenge for health-care systems worldwide, and each patient
needs a dedicated clinician to take responsibility for care coordination
[25].

Countries with strong primary health-care systems have better
health outcomes and lower health-care costs than do those without
[26,27]. Existing approaches focusing on patients with only one
disease dominate most medical education, clinical research, and
hospital care, but increasingly need to be complemented by support
for the work of generalists, mainly but not exclusively in primary
care, providing continuity, coordination, and above all a personal
approach for people with multi-morbidity [28].

The data on the prevalence and patterns of multi-morbidity among
elderly Nigerians are grossly lacking, thus necessitating investigation.
This rising elderly population will, in the near future, be a burden to
already weakened healthcare delivery system in this country, which is
currently only suitable for treating patients with individual diseases as
opposed to the treatment of patients with multiple chronic diseases.

In the past, the pattern of mortality in Nigeria has largely been
dominated by communicable diseases; but, substantive successes
in public health in the last 4 decades in Nigeria has led not only to
marked gains in life expectancy but an increase in the prevalence of
chronic conditions placing additional strain on healthcare systems
that are ill-equipped for coping with the growing widespread demand
for chronic disease care

Nigeria, the most populous black nation in the world, is still in
the midst of a profound demographic and epidemiological transition.
Although Nigeria has a fair primary healthcare structure that is largely
delivered through a network of health workers: nurses, midwifes,
community health officers, health assistants and community heath
extension workers but the reality is that the country has limited
capacity in its public health system to cope with any further increases
in healthcare demand.

Knowledge of prevalence, pattern and risk factors for
multimorbidity in Nigeria is required to guide the development of
appropriate interventions for prevention, disease control and clinical
case management. The study aims at describing the prevalence and the
pattern of multi-morbidity among Nigerian elderly vis-a-vis looking
at the Implications for health care system, research and medical
education and the specific objectives include: (a) to determine the
prevalence and pattern of distribution of multi-morbidity among
community dwelling elderly population in Nigeria, (b) to identify
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Table 2: Health problems used to operationalize multi-morbidity.

Method of
Morbidity information Question or scale Case
collection?
. . .| Has a physician told you
1) Diabetes Mesdgfa ledligtr;c;ss that you have diabetes or = Yes
p high blood sugar levels?
2) High Blood Pressure | Medical diagnosis Has a physmlan. told you
that you have High Blood | Yes
(HBP) Self reported
Pressure?
3) Osteoarthritis, . . . Has a physician told
- Medical diagnosis you that you have
Rheumatism, or . " Yes
X Self reported rheumatism, arthritis or
arthrosis .
arthrosis?
’ ’ . Has a physician told
4) Heart problem Medical diagnosis you that you have heart Yes
Self reported
problem?
5) Eyesight problem Medical diagnosis Does )_/our _eyeS|ght r_under
you in doing the things Yes
(Cataract/Glaucoma) Self reported
you need or want to do?
Has a physician told
h ’ . you that you have lung
6) Lung problem Mesdgfarledlzgr;tr;c()jms problem (bronchitis, Yes
P emphysema, COPD,
asthma)?
Medical diagnosis Have ever been told
7) Thyroid dysfunction 9 by physician that you Yes
Self reported h )
disease of the thyroid
Have you ever been told
8) Prostate disorders Medical diagnosis | by physician thaF you are Yes
Self reported have prostate disorders
(BPH, Cancer)
Medical diagnosis | Has a physician told you
9) Stroke Self reported | that you have had stroke? Yes
Medical diagnosis | Has a physician ever told
10) Cancer Self reported you that you had cancer? Yes
Have you ever been
told by physician that
11). Liver problem you have liver problem Yes
(Cirrhosis, Hepatitis,
Cancer)
12) Disease of spinal Medical diagnosis Has a physician _told you
column (any problem that you have a disease in| Yes
Self reported .
reported) your spinal colun
’ ’ .| Has a physician told you
13) Kidney problem Medical diagnosis that you have a kidney Yes
Self reported
problem?
Geriatric Depression
14) Depression Scale Scale (GDS), composed
of 15 items 26
» Mini-Mental State
ilr? ;:’rgzl:tv(eDementia) Scale Examination (MMSE), <22
P composed of 30 items
Do you have any
16) Asthma Self-reported problem or difficulty with | Yes
breathing?
. Do you have problem
.17) Ur.lnary Self-reported of accidentally wetting Yes
incontinence
yourself?
Does your hearing hinder
. you in doing the activities
18) Hearing problem Self-reported that you need or want Yes
to do?
Have you fallen at any
19) Falls Self-reported time since <1 yearago > | Yes
until now?
Do you have problem
20) Parkinson’s disease|  Self-reported with hpldlng Objem. due Yes
to continuous shaking of
your hand?

associated socio-demographic factors and, (c) to reveal combinations
of chronic health problems among the elderly, (d) to provide policy
makers and planners with the information required for future health

plans on the provision of services for elderly with multi-morbidities.
Methodology
Study setting

The study was carried out in Niger State, Nigeria, from August,
2014 to Feburary, 2015. Niger State is located in North Central Nigeria
and has a population of above four million people according to 2006
population Census, Nigeria. The State has 25 General hospitals, 275
Primary health care centers and more than a thousand pharmacy
and patent medicine vendors, each of which is normally manned by
a qualified pharmacist, pharmacy technician or primary health care
worker.

Study design & Participants

A descriptive cross-sectional study was conducted among 1650
rural elderly population attending primary health care centers
between August, 2014 to Feburary, 2015. The study population
comprised elderly 60 years and above. Participants were enrolled
within the study period. Eligibility criteria for the Study included:
age 60 years and above, living in a household in the study area not
less than 6months before the study or during the study period and
voluntary consent (signed or thumb printed) to participate in the
study. All available sources of information (birth certificate or date
of important historical events) at home were used to determine
the age of participants. Before carrying out the study, approval and
informed consent was obtained from the participants. No incentive
was offered for participation in the study. It was completely optional
and participants have right to withdraw at any stage of the study.
Sampling

A multistage, stratified random sampling technique was adopted
and used. The stages are as follows: 1). Households within residential
communities were then randomly selected (using table of random
number) from the household lists obtained from the Community
house hold survey. 2). the number of households required was
calculated using the standard formula adapted from an international
guideline on designing household surveys [29]. The sampling frame
was 2785 households. 3). in each household, one older adult was
interviewed. When there was more than one elderly person in the
household, we randomly chose one to participate in the study. The
probability of locating an elderly household member was estimated
at 1 in every 3 households. This estimate ensures a widespread
distribution of the sample. A sample size of 1650 was used.

Study instrument and data collection procedures: Information
was collected using validated questionnaire (in English language
but translated to local language) containing structured and semi-
structured questions. The questionnaire was developed based
on a previously conducted literature review and specific cultural
considerations. The validity and reliability of the questionnaire were
ascertained through a pilot study, in a sub-sample of 50 participants,
to ensure that the questionnaire was appropriate, comprehensive,
and understandable among prospective respondents. Questionnaire
modification was done as necessary. The health problems used to
perationalise the multi-morbidity is shown in (Table 2).

Data were collected by questionnaire, interviews, review of
medical records and clinical examination. At the interview stage,

Submit your Manuscript | www.austinpublishinggroup.com

J Community Med Health Care 2(3): id1019 (2017) - Page - 03



Abdulraheem IS Austin Publishing Group

Table 3: Logistic regression model for sample description and prevalence of multimorbidity according to socio-demographic and health services characteristics.

Variables Sample Multimorbidity (22) Multimorbidity (23)
n % % ‘ OR ‘ (95% Cl) P-value % ‘ OR ‘ (95% ClI) P-value
Sex
Male 860 52.1 65.8 0.8 (61.9; 69.7) 0.037 54.6 0.94 (53.7; 55.5) 0.018
Female 790 47.9 79.5 1 (77.1; 81.9) - 61.4 1 (59.2; 63.6) -
Age
60-64 568 344 69.7 1 (62.7;, 76.7) - 54.1 1 (48.8; 56.9) -
65-69 432 26.2 71.8 2.6 (63.4; 79.2) <0.05 56.7 2.9 (52.3; 61.1) <0.05
70-74 322 19 75.2 3.2 (66.2; 84.2) <0.05 59.5 3.8 (53.4; 65.6) <0.05
75-79 235 14.3 80.6 3.9 (73.6; 87.6) <0.05 67.8 4.9 (61.6; 70.5) <0.05
>80 101 6.1 85.8 4.6 (77.6; 94.0) <0.05 73.6 5.9 (64.5-72.1) <0.05
Education
None 608 36.8 90.4 4.6 (81.4; 99.4) 0.01 73.8 3.4 (68.6; 79.0) 0.02
Primary 521 31.6 81.2 3.1 (73.2; 89.2) 0.03 60.6 2.6 (55.1; 65.7) 0.04
Secondary 342 229 70.6 25 (63.3; 77.9) 0.56 50.8 1.7 (42.5; 59.3) 0.06
Tertiary 143 8.7 52.8 - (43.8; 61.8) - 41.7 1 (35.7; 46.7) -

Monthly Income( *Naira)

1000 29 18 86.6 1.9 (82.2;91.0) 0.01 70.1 2.1 (67.0; 73.3) 0.01
2000-5000 475 28.8 78.7 1.4 (75.2; 82.2) 0.02 59.5 1.8 (55.4; 63.9) 0.22
6000-10000 992 60.1 724 1.2 (66. 4; 78.4) 0.04 51.8 1.4 (46.3; 57.3) 0.03

>10000 429 27.1 65.5 1 (64.6; 73.7) 51.3 (46.3; 56.2) -
Bedridden
No 1472 89.2 84.8 1 (79.5; 88.1) 1 70.4 - (63.3; 77.5) -
Yes 178 10.8 95.4 2.2 (91.8; 99.0) 0.9 87.5 0.03 (81.5; 93.5) 0.02

Medical visit
No 601 36.4 69.3 (65.9; 72.7) 1 51.2 - (47.4; 55.0) -
Yes 1049 63.6 95.8 (92.5; 99.1) 0.89 76.4 0.01 (72.3; 80.5) 0.04

Family history of chronic conditions

No 250 156 | 56.4 1 (52.3; 60.5) 1 50.2 - (46.1; 54.3) -

Yes 1400 84.8 91.8 2.3 (88.5; 95.6) 0.9 84.7 0.03 (80.2;88.9) 0.01

Heath service Utilisation

No 204 134 | 457 1 (43.2; 49.2) 1 48.6 - (46.3; 50.9) -

Yes 1446 86.6 86.3 1.8 (82.9; 89.7) 0.7 72.1 0.03 (69.6; 74.6) 0.05

Emergency services visit

No 100 6.1 43.4 1 (40.9; 45.9) 1 37.7 - (34.2; 40.2) -
Yes 1550 93.9 88.4 2.1 (85.0; 91.8) 0.85 79.6 0.02 (75.3; 83.9) 0.04
Residence
Urban 933 56.5 73.3 1 (69.2; 77.4) 1 66.8 - (63.3; 70.3) -
Rural 717 43.5 87.5 2.4 (83.2;91.8) 0.93 82.4 0.01 (78.5; 86.3) 0.02

Marital status

Single 92 5.6 858 | 4.2 (82.4; 89.2) 3.9 805 | 0.01 (77.1; 83.9) 0.01

Married 1170 | 709 | 64.7 1 (60.2; 69.2) 1 61.4 - (57.9; 64.9) -
Divorced 280 17 813 | 34 (78.3; 84.3) 2.8 775 2.4 (73.1; 81.6) 0.04
Separated 40 2.4 784 | 28 (73.9; 82.9) 2.4 72.6 2.4 (68.8; 76.4) 0.05
Widowed 68 41 821 | 38 (79.4; 84.8) 3.2 78.4 3 (73.9; 82.9) 0.02
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Occupation
Employed 701 425 62.5 1 (58.4; 66.6) 1 59.5 - (56.8; 62.2) -
Un-employed 300 18.2 88.2 3.7 (83.7,92.7) 3.5 84.8 0.02 (80.9; 88.7) 0.01
Pensioner/retiree 527 31.9 75.5 2.3 (72.2; 79.2) 2 71.9 1.8 (67.9; 75.9) 0.04
Others 122 2.4 59.4 1.6 (54.9; 63.9) 1.4 56.5 1.2 (53.1; 59.9) 0.05
Choice of heath care services
Primary 1172 71 80.4 1 (76.9; 83.7) 72.7 - (69.2; 76.2) -
Secondary 322 19.5 54.8 1.9 (51.4; 58.2) 47.9 0.03 (44.4;51.4) 0.02
Tertiary 156 9.5 36.5 2.3 (32.1; 40.9) 28.6 0.01 (25.1; 32.1) 0.01
Private health plan
No 1251 75.8 88.1 (84.6; 91.6) 70.4 - (66.9; 73.9) -
Yes 399 24.2 41.7 (38.2; 45.2) 36.5 0.01 (32.3; 40.8) 0.03
Total 1650 100 68.4 (64.9; 71.9) 53.7 (50.2; 57.2)

Table 4: Prevalence of the chronic diseases in the elderly classified using the International Statistical Classification of Disease and Related Health Problems, 10"

Revision.13.
Serial no. Blocksttitle Class of disease No. of subjects Percentage (n=1650)
Hypertension 1389 84.2
Cerebrovascular accident 476 28.8
HHD with CCF 225 13.6
1 Disease of the circulatory system
Cardiomyopathy 24 15
Valvular heart disease 8 0.5
Ischemic heart disease 13 0.8
Diabetes mellitus 442 26.8
2 Endocrine, nutritional and metabolic di es
Hypothyroidism 7 0.4
Chronic liver disease 60 3.6
3 Disease of the digestive system Acid-related disease 72 4.3
Chronic gastritis 6 0.4
Hepatocellular carcinoma 19 1.2
Cancer of prostrate 57 3.6
Benign prostatic hyperplasia 80 4.8
Gastric cancer 0 0
4 Neoplasms
Cancer of the lung 0 0
Non-Hodgkin lymphoma 0 0
Brain tumor 0 0
Multiple myeloma 0 0
Seizure disorder 54 3.3
5 Disease of the nervous system Movement disorder (Parkinsonism) 34 2.1
Spinal cord compression 3 0.2
6 Disease of the musculoskeletal system Osteoarthritis/spondylopathies 625 37.9
Asthma 120 7.3
7 Disease of the respiratory system
Chronic obstructive airway disease 45 2.7
Dementia 17 0.8
8 Mental and behavioral disorders
Anxiety disorder 37 2.2
Tuberculosis 123 7.5
9 Infectious diseases
Human immunodeficiency syndrome 0 0
10 Disease of the genitourinary system Chronic kidney disease 56 3.4

CCF=Congestive cardiac failure; HHD= Hypertensive heart disease.
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Table 5: Distribution of Chronic diseases by gender & age.

SSE?S;S Gender Age group
Chronic diseases Freq % Male Female P-value | 60-64 65-69 70-74 75-79 >80 P-value
Freq % Freq % Freq % | Freq % | Freq % | Freq % | Freq %

Diabetes mellitus 442 268 257 156 185 11.2 171 104 110 6.7 | 79 48 | 57 34 2515 0.6
Hypertension 1389 84.2 709 43.0 680 41.2 0.58 498 30.2 365 22.1 258 15.6 185 11.2 83 5.1 0.4
Osteoarthritis 625 37.9 (468 28.4 157 9.5 0.72 70 4290 55101 6.1 160 9.7 204 12.4 0.02
Heart Failure 507 307 |366 222 141 85 207 125122 7.4/ 84 51 67 41 28 17 0.6

Visual imgzLTE::;)cataracu 420 255 220 133 200 12.2 134 81104 63 8 52 68 41 30 18 0.4
Chronic Obstructive lung 4 24 |12 07 18 17 12 07| 9 05 |7 04 |7 04 5 03 0.7
disease

Thyroid dysfunction 64 38 23 14 41 24 22 13|15 09/11 0.7/8 05 6 04 0.6

Dementia 17 08 10 06 7 02 5 032 013 023 02 4 03 0.04
Cancer 34 21 25 15 9 06 12 078 05 6 045 033 02 0.2
Chronic liver disease 60 37 38 23 22 14 22 14 14 09 12 077 04 5 03 0.5
Prostate disorders 80 48 |80 48 O 0.0 30 18 19 12|14 0810 06 7 04 0.2
Asthma 120 7.3 |70 42 50 31 40 2528 17 20 12 17 10 15 09 0.8

Parkinson’s disease 34 21 20 12 14 09 12 07 9 057 04|5 03 2 01 0.6

Depression 450 27.3 (210 12.7 240 14.6 145 88115 7.0 81 49 70 42|39 24 0.5
Stroke 185 112 105 64 80 4.8 57 3548 293 2230 1.8 14 08 0.4

Hearing Impairment 70 42 | 42 25 28 1.7 0004 12 0616 0918 1.021 12 9 05 0.2

Malnutrition 550 33.3 290 17.8 260 155 8 52 100 6.1 115 6.9 120 7.3 130 7.8 0.002
Urinary incon tinence 85 52 68 41 17 11 40 24 25 15 10 0.6 7 043 0.3 0.3

Kidney problem 56 34 35 21 21 13 20 12 15 09 |10 067 04 4 03 0.6

Lipid disorder 4 25 17 10| 24 15 8 0512 07/9 067 04 5 03 0.4

assistance of a family member was sought if the participant was
unable to answer the questions asked. The questionnaire was
administered by the researchers and health workers who had received
training as research assistants for the study. Respondents were
assured of the confidentiality of the information they provided, and
interviews were conducted in the language in which the respondent
felt comfortable. Data was collected on respondents’ demographic
and socio-economic and health care utilization characteristics, in
addition to self- reported diagnoses (where applicable) and other
information provided by respondents on their medical histories. The
questionnaires were matched with the patient records in the health
facilities, from which we extracted additional information on each
respondent’s medical diagnoses and routine medications over a one
year period. Only definitive diagnoses were used for the purposes of
analysis. Data extraction from patient records was carried out by the
researchers and research assistants who are health workers.

Variables

The independent variables such as sex, age, residence area, marital
status, education, liVing arrangements, occupation, and economy
were assessed. The clinical data (chronic health problems) were
collected using the patient’s history, patient’s self-report and medical
records. Health problems were defined as chronic by the O’Halloran
criteria: (a) have a duration that has lasted, or is expected to last, at
least 6 months; (b) have a pattern of recurrence or deterioration; (c)
have a poor prognosis and (d) produce consequences or sequelae

that impact on the individual’s quality of life (30). With regards to
outcome variables, for each patient, multi-morbidity was measured
either by the presence of 22 or >3 chronic health problems at the
time of data collection. The chronic health problems of interest were
drawn from the 147 International Classification of Primary Care,
Second edition (ICPC-2) rubrics list gathered by the Family Medicine
Research Centre, University of Sydney [30].

Statistical analyses

Reported data were collated, checked, coded, and entered
into a Microsoft Access database. The data were then cleaned and
analyzed using descriptive and inferential statistics. A descriptive and
comparative statistical data analysis was processed with the SPSS 17.0
(SPSS Inc., Chicago, IL, USA). Multivariate analysis was performed
to identify independent predictors of multi-morbidity. Multivariate
logistic regression analysis was also conducted to examine factors
associated with multi-morbidity and healthcare utilization outcomes
after controlling for demographic and socio-economic confounders.
Adjusted Odds ratios (OR), 95% Confidence Intervals (CI), and
p-values were calculated for each independent variable. Continuous
data were presented as means, along with their 95% Confidence
Intervals (CIs). A p-value less than 0.05 were considered statistically
significant.

Result

Study population characteristics: The study recruited 1720 elderly,
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Table 6: Distribution of co-occurring dyads of co-morbidities (210%) with observed and expected values.

Frequent co-occurring dyads (n) Observed (%) Expected (%) Observed/expected 95% ClI
HBP/diabetes (1566) 314 8.4 3.7 2.24-5.20
HBP/Osteoarthritis (1401) 16.2 15.1 1.07 0.99-1.36
HBP/heart disease (1366) 25.6 16.4 1.56 1.32-1.63
HBP/eyesight problem (1454) 19.8 15.2 1.3 1.11-1.44
HBP/urinary incontinence (1069) 14.7 11.4 1.29 1.18-1.83
Heart problem/cognitive impairment (1514) 12.8 10.1 1.27 1.08-1.31
Heart problem/eyesight problem (1299) 11.2 8.1 1.38 1.20-1.51
Osteo arthritis/falls (1079) 9.8 7.6 1.29 1.20-1.38
Eyesight problem/falls (1288) 11.6 7.7 1.51 1.42-1.64
HBP/falls (1453) 18.2 155 1.17 1.11-1.25
Osteoarthritis/spinal column disease (1432) 17.4 10.2 1.71 1.56-1.82
Heart problem/spinal column disease (1325) 13.5 11.1 1.22 1.19-1.47
Spinal column disease/falls (1317) 13.6 10.5 1.29 1.21-1.44
HBP/spinal column disease (1224) 25.11 20.7 1.21 1.16-1.29
HBP/cognitive impairment (1488) 20.6 18.9 1.09 0.93-1.23
HBP/depression (1413) 13.2 10 1.32 1.02-1.48
HBP/Asthma (1007) 10.6 7.4 1.43 1.29-1.62
Spinal column disease/cognitive impairment (1474) 10.3 12.8 0.81 0.71-0.94
Cognitive impairment/eyesight problem (1339) 12.7 9.4 1.35 1.22-1.48
Osteoarthritis/cognitive impairment (1228) 115 9.3 1.24 1.17-1.62
Spinal column disease/eyesight problem (1344) 13.7 10.3 1.33 1.25-1.47
Cognitive impairment/falls (1479) -+*- MN V0042.0 9.5 1.31 1.18-1.47

aged 60 years and above. Seventy declined participation for personal
reasons, thus given a response rate of 95.5%. Of the 1650 respondents,
860 (52.1%) were males while 790 (47.9%) were females. The mean
age for the study sample was 64.2 years (67.3 years for males and
65.6 years for females). More than one-third (39.3%) of the sample
respondents were pensioners and retires. Majority (1170; 70.9%) of
respondents were married and poor monthly income was reported
by more than three-quarter (80.7%) of them (Table 1). Elderly people
between 60 and 64 years old accounted for 34.4% and those aged 275
accounted for 20.4% of those interviewed. The majority 899 (54.5%)
of the elderly had between primary and secondary education, and
8.7% had tertiary education while 36.8% had not attended school
(No formal education). The bedridden represented 178 (10.8) of
the sample. Slightly more than half 846 (51.3%) had a medical visit,
89 (5.4%) visited adult emergency services and 68 (4.1%) were
hospitalized. More than half 933 (56.5%) were urban residents (Table
1).

Chronic diseases and pattern of multi-morbidity

The number of diseases in the same individual ranged from zero
to six for the 20 problems listed in (Table 2). Only 121 (7.3%) of the
sample did not have any morbidity. Less than ten percent (1.1%) had
six or more morbidities (Figure 1). The percentage of participants with
multi-morbidity was 68.4% (95% CI: 63.2.; 73.6) for =2 morbidities
and 57.3% (95% CI: 52.8; 61.8) for >3 morbidities. In both cases
occurrence was higher among females, the more elderly, those with
low level of education , low monthly income ,the bedridden, those

without private health plan, those with past medical consultations and
, and those that had visited hospital adult emergency unit and those
living in rural areas (Table 3). The distribution of chronic diseases by
gender and age is in (Table 4). The prevalence of hypertension was
84.2% (1389/1650), 95% CI (75- 89). More females than males had
hypertension (P = 0.58). Those aged 70 and older had significantly
more osteoarthritis (P = 0.02), dementia (P = 0.04) and malnutrition
(P = 0.002), than those aged 60-69 (Table 5). The mean number of
chronic diseases was 2 (SD: 1.18). The prevalence of 22 dyads (Table
6) of morbidities was equal or more than 10% while the prevalence of
31 triads of morbidities was equal or more than 5% (Table 7).

The relevance of (Tables 6 and 7) in this study is to show
the frequency of occurrence of 2 or 3 morbidities occurring
simultaneously in one individual and appreciate the importance of
their management. The most prevalent dyads of morbidities were
hypertension and diabetes (31.4%), and hypertension and heart
disease (25.6%). Only one of the dyads of morbidities had prevalence
that was not statistically higher than expected by chance (Table 6).
In the dyads of morbidities, the highest ratio between observed and
expected frequency was found in hypertension and diabetes O/E:
3.7; 95% CI: 2.24-5.2 (Table 6 dyad). For triads of morbidities, the
highest prevalence was found in HBP, diabetes and heart problem
(10.3), and HBP, heart problem and Osteoarthritis (9.8%). In triads
of morbidities, the highest ratio between observed and expected
frequency was found in hypertension, diabetes and heart problem
(O/E: 3.82; 95% CI: 2.12- 5.52 (Table 7).
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Table 7: Distribution of co-occurring triads of co-morbidities (=5 %) with observed and expected values.

Frequent co-occurring triads (n) Observed (%) Expected h (%) Observed/expected 95% CI
HBP/diabetes/heart problem 10.3 2.7 3.82 2.12-5.52
Hypertension/diabetes/osteoarthritis (1577) 9.8 25 2.52 1.84 -2.79
HBP/heart problem/Osteoarthritis (1547) 8.5 4.5 1.89 1.73-2.89
HBP/heart problem/falls (1522) 8.2 4.6 1.78 1.67-2.13
HBP/heart problem/eyesight problem (1543) 9.1 4.5 2.02 1.84-2.64
HBP/Osteoarthritis/falls (1480) 6.9 4.2 1.64 1.39-1.89
HBP/eyesight problem/falls (1532) 6.5 4.3 1.52 1.29-1.78
HBP/heart problem/urinary incontinence (1498) 5.8 3.4 1.71 1.57-1.85
HBP/Osteoarthritis/eyesight problem (1530) 55 4.2 131 1.13-1.48
HBP/urinary incontinence /eyesight problem (1517) 4.8 3.2 15 1.31-1.69
HBP/heart problem/depression (1486) 4.7 29 1.62 1.48-1.76
HBP/Osteoarthritis/urinary incontinence (1467) 4.2 31 1.35 1.24-149
HBP/urinary incontinence /falls (1368) 4.7 3.2 1.47 1.24-1.70
HBP/depression/falls (1443) 4.1 2.8 15 1.27-1.73
HBP/depression/eyesight problem (1478) 5.1 2.7 1.9 1.55-2.35
Osteoarthritis/spinal column disease/urinary incontinence (1472) 4.9 2.1 2.33 2.16-2.52
HBP/cognitive impairment/urinary incontinence (1488) 4.8 3.9 1.23 1.12-1.34
HBP/cognitive impairment/depression (1456) 4.8 3.4 1.41 1.19-1.642
Osteoarthritis/spinal column disease/falls (1501) 5.7 2.9 1.97 1.72-2.22
HBP/spinal column disease/urinary incontinence (1465) 5.7 4.3 1.33 1.12-1.54
Osteoarthritis/spinal column disease/eyesight problem (1448) 4.9 3.5 1.4 1.16-1.66
HBP/spinal column disease/depression (1510) 5.2 3.7 1.41 1.18-1.67
Heart problem/spinal column disease/eyesight problem (1378) 4.2 3.8 1.11 0.88-1.44
HBP/spinal column disease/falls (1467) 7.2 5.8 1.24 1.03-1.45
HBP/heart problem/cognitive impairment (1452) 6.9 5.6 1.23 1.01-1.45
HBP/cognitive impairment/falls (1499) 6.1 5.3 1.15 0.95-1.35
HBP/cognitive impairment/eyesight problem (1485) 6.6 5.2 1.26 1.07-1.45
HBP/Osteoarthritis/spinal column disease (1503) 9.7 5.6 1.73 1.50-1.96
HBP/heart problem/spinal column disease (1477) 8.8 6.1 1.44 1.26-1.62
HBP/spinal column disease/cognitive impairment (1464) 7.2 7.1 1.01 0.86-1.16
HBP/Osteoarthritis/falls (1523) 6.4 4.2 1.52 1.31-1.73
HBP/Osteoarthritis/cognitive impairment (1451) 5.9 5.1 1.12 0.96- 1.28

Prevalence of multi-morbidity

Figure 1 showed the prevalence of morbidities by number. The
prevalence of multi-morbidity for 2 or more chronic health problems
was 68.4% of the sample and 57.3% for 3 or more morbidities. The
occurrence was more in female than male. There was a significant
relationship (p<0.05) between some demographic characteristics
and multi-morbidity (Table 3), e.g. females, old age, residing in
rural areas, becoming a widow or widower, living alone, having a
low level of education, being a pensioner or a retiree, and perceiving
an insufficient monthly income were associated with higher rates
of multi-morbidity. A similar trend was observed for three or more
chronic health problems in multi-morbidity cut-off. Chronic diseases
having prevalence more than 10% include Hypertension (84.2%),
Diabetes mellitus (26.8%), Diseases of musculoskeletal system (37.9),

cardiovascular accident (28.8%) and Hypertensive Heart Disease
(HHD) with Congestive Cardiac Failure (CCF) (13.6%). Parkinson’s
disease and Spinal cord compression had the lowest prevalence, 2.1%
and 0.2% respectively (Table 4).

Risk factors

In logistic regression model, apart from age, factors most strongly
and independently associated with multi-morbidity were female
gender, low education status, poor monthly income/ unemployment,
hospitalization, medical visits and emergency services (Table 3). After
adjusting for the effects of those risk factors which were significantly
associated with multi-morbidity, only age, sex and a family history
of a chronic condition were found to be independently associated
with the risk of having multi-morbidity. Age was the most significant
independent risk factor. Increasing age was associated with a higher
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Figure 5: Effects of Terminalia arjuna extracts on 2-deoxy-D-[H®] glucose
transport. Results are mean + SEM of 4 separate observations. **P<0.001
compared with incubations in the absence of insulin. ***P<0.001 compared
to 10° M insulin alone. “P<0.05 compared to Terminalia arjuna incubations
without insulin.

risk of multi-morbidity. Compared with subjects aged 60-64 years,
older subjects were at progressively greater risk of multi-morbidity.
Subjects with higher level of monthly income reported slightly less
multi-morbidity. In this study, Multi-morbidity was associated with
the choice of healthcare services. Of the 1650 subjects, 80.4 0f those
that used primary health care had 2 or more multi-morbidities,
whereas 36.5% of those that used tertiary heath care services had 2
or more multi-morbidities. Similar trends were reported for among
those with 3 or more multi-morbidities (Table 3).

Discussion

This study determined the prevalence and pattern of multi-
morbidity in a large representative sample in rural Nigeria. We
followed the most commonly used international definition of multi-
morbidity in order to increase the compatibility with the international
literature. A standardized definition of individual morbidity was
used. We explicitly reported the assumptions and limitations of our
approach to make the design open to critique. We used twenty health
problems to operationalise the multi-morbidity, which is in line with
some previous studies [31]. Multi-morbidity has been defined and
assessed by various approaches, with diseases count per individual
(as used in the current study) being the most common [32]. Estimates
of the prevalence of multi-morbidity vary widely in different studies
in many countries, depending on a number of factors including
the age groups included, the sampling frame and the number of
conditions included. The prevalence reported in the current study is
similar to that found in Bukinafaso study [33], though higher in most
other large studies [28]. Whether this is a true difference between
Nigerian and developed countries or a reflection of different methods
of estimating multi-morbidity will require future study. This study
noted that multi-morbidity is not only common, but increases with
age, and that the majority of people with any chronic disease have one
or more additional conditions. In addition to increasing age, female
gender, low education, poor monthly income and un-employment
were factors independently associated with multi-morbidity.

The higher prevalence of multi-morbidity in females is similar to
previous study [34]. The reason for this is not clear, and a range of
factors may be at play [35,36].

Another study [8] contended that the reasons for this increased
risk in females to multi-morbidity may be due to genetic factors,

living and working environments, life events, behavioural risk factors
or the general risks associated with low socio-economic status. Other
explanations given by other studies for higher occurrence of multi-
morbidity among women is survival bias since men tend to die earlier
and those who survive are usually the healthiest [37] and greater
utilization of medical services by females [38] thus enabling more
opportunities for medical diagnosis of diseases.

The large effect of increasing age on the prevalence of multi-
morbidity was unsurprising, as numerous studies across the world
have established this [33,39]. To the best of our knowledge, this is the
first study that reported the prevalence and patterns of multimorbidity
in the Nigerian rural population among the elderly. The study used
cross-sectional design, which is the most frequently used design to
assess the epidemiology of multi-morbidity [40]. A simple count of
individual chronic conditions was the approach used to measure
multi-morbidity, which is also the most common across the literature
[41]. Although there is no agreement regarding the number and
type of chronic health problems that should be included in multi-
morbidity related studies, however use of 12 or more frequent
chronic diseases has been suggested by some authors [42] as being the
cut-off for better prevalence estimates. The chronic health problems
of interest were drawn from the 147 International Classification of
Primary Care, Second edition (ICPC-2) rubrics list gathered by the
Family Medicine Research Centre, University of Sydney [30]. Multi-
morbidity impairs quality of life and functional ability, leading to
frailty and dependency and massively escalating healthcare costs.
Indeed, the burden of chronic disease is the biggest financial challenge
to countries and healthcare systems world-wide [43]. Nigeria has a
growing ageing population, as a result of decrease in mortality and
fertility rates. Due to decline in mortality and fertility rates, there is
a corresponding decline in dependency ratio (older person-support
ratio) that is, less working-age adults to support a rapidly ageing
population. This therefore negatively affects affordability of care
in Nigeria because health care service still largely relies on out-of-
pocket payments. The high prevalence of multi-morbidity in older
people found in this study is likely to challenge health care service
system because of increase preference for secondary and tertiary care
which is more costly. The preference for secondary and tertiary care is
expected because the current status and capabilities of primary health
care in Nigeria can rarely take care of multiple chronic diseases that
in most cases require highly specialized service.

This study showed that self reported morbidity is associated
with higher household income which is in contrast to findings
from developed countries [33,44,45]. This apparent paradox may
be explained by the rapid escalation of medical care costs in Nigeria
in the last ten years, during which people with lower income have
lower rates of diagnosed conditions due to un-affordability and
inadequate use of healthcare .Similar to previous studies [28,46-
48], a significant association between age and prevalence of multi-
morbidity, irrespective of the definitions used, was found in this
study. The presence of multiple chronic health problems increased
with age was highest among adults aged 65 and older. This is due
to the accumulation of chronic health conditions during the ageing
process [49].

The age-group specific prevalence of >3 multi-morbidities for
60-64 years, 65-69 years,70-74 years, 75-79 years and 80years and

Submit your Manuscript | www.austinpublishinggroup.com

J Community Med Health Care 2(3): id1019 (2017) - Page - 09



Abdulraheem IS

Austin Publishing Group

above were 54.1%, 56.7%, 59.5%,67.8% and 73.6% respectively. This
is almost similar to the reported prevalence of 58.6% for a sample
of people aged 65-94 years in Germany (50) and that of 59.4%
prevalence in Ghana [51]. Due to the varying approaches adopted in
different studies to explore multi-morbidity in different settings, any
comparison of the findings of the present study with those of other
studies should be made with caution. Among the socio-demographic
factors affecting multi-morbidity, age was the most significant. More
than 50% of the subjects in this study had multi-morbidity. Our
findings are not only in line with previous studies [52,53]; but further
support the evidence of positive association between prevalence of
multi-morbidity and an increase in age [54].

The prevalence of multi-morbidity in each individual age group
is close to those observed in a previous study, [46] they are higher
than the ones obtained by the majority of the published studies [55].
Whether this is a real difference between the elderly Nigerians and
those from other western countries, or the consequence of different
methodologies of estimating multi-morbidity prevalence, will remain
the subject of further research. In this study females were associated
with increased risk of multi-morbidity However, this gender effect,
did not persist after adjusting for all socio-demographic variables.
According to Krieger et al [56], level of education, occupational
prestige and income are indicators of socioeconomic status. Lower
socioeconomic status is a known determinant of multimorbidity, [29]
and findings from this study agreed with this assertion. Previous study
[57] therefore recommended that level of education and professional
status of the patients with multi-morbidity should be taken into
consideration when developing prevention strategies in primary
care practice settings. Research finding have reported that, type of
source of data collection interferes with the prevalence estimates of
multi-morbidity [58]. In order reduce this effect, three sources of data
were simultaneously used for each patient in this study: self-reported
health status, analyses of medical records and physician knowledge of
the patient’s history.

There is a reverse causality between health service utilization
and prevalence of multi-morbidity. The more elderly used health
services the higher the prevalence of multi-morbidity. Use of medical
services increases the chance of medical diagnosis and is also an
efficient way of quick screening elderly people with multi-morbidity
during assessments by health workers. More than four-fifth (88.4%)
of the elderly who used emergency services had >2 health problems.
Also, the bedridden elderly had more multi-morbidity, reflecting
the greater vulnerability of these individuals. Elderly people without
private plans had more multi-morbidity. This agrees with assertion
of previous study [59] that social inequities is associated poverty &
less education as seen with the elderly in this study. The likelihood of
having multiple chronic conditions increased with a positive family
history of any chronic disease. This may be due to genetic, behavioural
or environmental factors common to members of the same family.

Cardio metabolic disorders were the most common chronic health
problems in this study and this agrees with findings from previous
study [60]. The cardio-metabolic pattern (diabetes and hypertension)
found in this study is 67% reflective of the three main features of
the metabolic syndrome [61]: diabetes, obesity and hypertension.
The percentage difference could be as a result of difference in the

study area. This clustering of illness and risk factors is considered
to be the agent of a new epidemic of cardiovascular disease [62]. A
high prevalence of depressive disorder was reported in this study,
this may be due to the worsening of the socioeconomic conditions
that Nigeria faced as a result of economic recession. The prevalence
of depressive disorder is higher in females which are in support of
what previous literature [63] reported. The main chronic diseases are
hypertension (84.2%), malnutrition (33.3%), diabetes (26.8%) and
visual impairment (25.5%). These findings are similar to that from
study in Bukinafaso [32]. The prevalence of multi-morbidity among
the elderly in this study is 68.4%. However, this is contrast to findings
from other studies, 55% in Sweden [54], 75% in Australia, 95% in
Spain, 83% in India and 21.7% in China.

Differences of prevalence result from different methods to
screen chronic diseases (reported disease, from medical records in
hospitals), diversity of chronic diseases included in the analysis and
different definitions of multi-morbidity. Multi-morbidity is more
frequent among females. This is because most of them are widows,
illiterates and are without retired pension. In view of these, they are
vulnerable and exposed to diseases. This study showed malnutrition
to be common (prevalence =33.3%). This may be due to the fact
that with age food digestion and absorption is reduced and possibly
because insufficient balance diet is common in Africa as also stated in
Bukinafaso study [32].

It is important to note that, any comparison of the prevalence of
multi-morbidity at different sites is limited by differences in methods
employed and the age structure of the populations surveyed. Despite
these difficulties in making comparisons, this study has provided
evidence that, multi-morbidity is an important challenge that both
health practitioners and the health system as a whole urgently need to
address this obvious reality. The findings from this study therefore call
for a case for consideration of multi-morbidity in medical training,
and in designing guidelines and strategies for prevention and care.
This study is community based in approach; therefore the research
implication is that it helps to determine the prevalence and pattern
of multi-morbidity which are accurate estimates of the burden of
disease at population level.

Population-based prevalence estimates of multi-morbidity are
essential for understanding the true health status of the community.
This is especially important in the Nigerian context, where awareness
of specific diseases among the general population has been described
to be low. While this study emphasized the importance of giving
increased consideration to elderly with multi-morbidity, providing a
continuum of care and integration should be considered a priority.
Worldwide, health systems are still unprepared for the management
of individuals with multiple health problems and most guidelines are
oriented towards a single disease despite the occurrence of multi-
morbidity.

Strength

This is a population-based study with low probability of selection
bias in virtue of the low number of losses and refusals. The large
randomly selected representative sample of Nigerian population
allows for greater generalization of results. Reporting the findings
in accordance with recommendations in the literature may have
contributed to increasing comparability between studies.
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Limitations

1. This study is cross-sectional in design. It is unable to establish
temporal associations between the socio-demographic factors studied
and the occurrence of multiple chronic conditions. However, it is
important to note that factors such as sex and family history are not
influenced by temporality as they do not change with time. With this
study design, no causal relationship could be proven.

2. Inability to develop standard criteria for proper validation
of self-reported chronic diseases diagnosed by various healthcare
providers, due to lack of an electronic medical record system at the
health facilities. This was a big challenge. Therefore, the possibility of
under-diagnosis or misclassification of diseases cannot be ruled out.

3. Information from medical records may be subject to local
diagnosing patterns and practices.

4. Respondents from lower socioeconomic background are less
likely to report their health condition either due to limited access to
healthcare or under diagnosis. This may result in under diagnosis.

4. Some chronic morbidity might have been missed because
of method of data collection (self report and medical conditions
documented).

5. Use of self-reported data may introduce some misclassification
bias.

6. Lack of disease severity Multi-morbidity
operationalization did not take into account the severity of the
diseases, which could contribute to the identification of priorities in

the appropriate management of multiple health problems.

score.

Conclusion

This study is the first to explore multi-morbidity prevalence and
pattern in Nigeria, and its results will be of importance to health
managers and policy makers in adapting medical education curricula,
clinical case management guidelines and the structure of the health
system in general to respond to the emerging multi-morbidity
currently taking place in Nigeria. This study provided information on
the prevalence, pattern and associated factors of Multi-morbidity in
Nigerian Elderly and its Implications for health care system, research
and & medical education, which in general, similar to other developing
countries but differs from developed countries. Information about
the complications and quality of care of individuals with multi-
morbidity will be key to ensuring the quality of life for people
suffering from different chronic conditions. This study contributes
to an increase in the understanding of multi-morbidity and chronic
health problems of the Nigerian population aged 60 years and above.
The high prevalence of multi-morbidity among the elderly in this
study requires a re-think in the management of geriatric age group in
Nigeria and there is a need for primary health care policy direction to
reflect this obvious reality. The highest levels of multi-morbidity were
identified among some vulnerable groups: the aged, oldest old, the less
educated, unemployed and the pensioners/retirees, which make them
the target audience to be considered in terms of public policies in
the fields of health promotion and disease prevention. Interventions
for addressing multi-morbidity should target strategies that are
appropriate for patients with multiple diseases rather than individual

diseases. The findings from this study will provide the policy makers
and planners with the information required for future health plans
on the provision of services for elderly with multi-morbidities. The
findings from this study challenge the single-disease framework by
which most health care, medical research, and medical education is
configured.

Considering the socio-economic development in Nigeria,
developing a high quality primary care-based approach built on
good coordination, monitoring and supervision focusing on healthy
lifestyle would help to resolve the growing issue of multi-morbidity
due to the rapidly ageing population.

High prevalence of multi-morbidity in Nigeria revealed the
social inequities that are challenging the health services and health
professional training to the adequate management of multi-morbidity
and its complications. In order to overcome the challenge of multi-
morbidity, the current non existing or fragmented health care
system for the elderly in Nigeria should be looked into and serious
consideration should be given to develop one and possibly advance it
to a more comprehensive and multidimensional care. However, the
delivery of primary healthcare in Nigeria is principally built around
the management of single diseases and therefore a greater focus
on the development of contextualized treatment protocols for the
management of co-morbid conditions is needed. Given the paucity
of data on the predictors and patterns of multi-morbidity in Nigeria
findings from the current study are timely and provide novel insights
into the burden of multi-morbidity.
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