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Introduction: Currently, diabetes is a global health problem and it affects many people, especially in the developing continents. As 
patients’ living conditions improve and the science of medicine advances, the longevity of such patients has increased greatly. 
Therefore, the purpose of this study was to identify predictors for the association of the longevity of people with diabetes in Buno 
Bedele and Illubabor Zones, South-west Ethiopia.
Methods: The study applied a retrospective cohort study design approach. In particular, long rank tests for longevity experience and 
Cox semi-parametric regression were implemented to compare and investigate the predictors associated with the longevity of patients 
with diabetes.
Results: Among all the patients who participated in this study, 56.9% were females and the rest were males. From the Cox regression 
result, age (AHR = 1.0550, 95% CI: (1.0250, 1.0860), p-value = 0.001), female patients (AHR = 0.2200, 95% CI: (0.0390, 0.5290)), 
rural patients (AHR = 0.2200, 95% CI: (0.1000, 0.4890), p-value = 0.001), the existence of fasting blood glucose complication (AHR 
= 1.2040, 95% CI: (1.0930, 1.4460), p-value = 0.001), the existence of blood pressure (AHR = 1.2480, 95% CI: (1.1390, 1.5999), 
p-value = 0.0180), treatment type, Sulfonylureas (AHR = 4.9970, 95% CI: (1.4140, 17.6550), p-value = 0.0120), treatment type, 
Sulfonylurea and Metformin (AHR = 5.7200, 95% CI: (1.7780, 18.3990), p-value = 0.0030) were significantly affected the longevity 
of people with diabetes.
Conclusion: The findings of the current study showed that the patient’s age, sex of patients, residence area, the existence of 
complications, existence of pressure, and treatment type were major risk factors related to the longevity of people with diabetes. 
Hence, health-related education should be given to patients who come to take treatment to have better longevity for people with 
diabetes. More attention should be given to aged patients, male and urban patients, patients under complication treatment, and patients 
under treatment with single-treatment medication.
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Introduction
Non-communicable diseases (NCDs) are the leading cause of death worldwide and present a huge threat to health and 
development, particularly in developing continents. The diseases kill about 41 million people and account for 74% of all 
deaths each year, and about 17 million people die from an NCD before age 70 which leads to 86% of premature deaths 
occurring in developing continents. The diseases consist of cardiovascular diseases, cancers, chronic respiratory diseases, 
and diabetes. All these four groups account for over 80% of all premature non-communicable deaths.

Diabetes consists of three major groups, namely, T1DM, T2DM, and gestational diabetes mellitus.1 In T2DM, the 
pancreas makes less insulin than it used to, and the body becomes resistant to insulin while in T1DM, the body’s system 
damages the cells that discharge insulin, eventually removing insulin fabrication from the body.2 On the other hand, 
gestational diabetes is well defined as the amount of glucose intolerance with onset or first gratitude throughout 
pregnancy.3 T1DM is a hereditary complaint that existed in individuals at a young age life. On the other hand, T2DM 
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is mainly developed over time.4 Hence, an individual with high blood glucose levels can lead to serious health 
complications, whether an individual has T1DM or T2DM.5 So if an individual has either condition, he/she needs to 
take the right steps to manage it.

Diabetes is the most serious metabolic disease in the world as many people with diabetes are unaware that they 
are living with diabetes or not may be for up to a decade before diagnosis.6 Hence, hyperglycemia over a long period 
of time is strongly associated with the development of diabetic complications.7 Diabetic complications lead to 
damage of tiny vessels like neuropathy, nephropathy, retinopathy, and enormous blood vessels as in cardiovascular 
diseases.8

It is well known and established that in diabetes, long-term complications result from abnormal regulation of glucose 
metabolism, and all manifestations of cardiovascular disease, coronary heart disease, stroke, and peripheral vascular 
disease are substantially more common in patients with diabetes than in normal people.9 Patients with diabetes have 
a two-to-four-fold increased risk of fatal and nonfatal coronary events.10

Previous studies indicate that there are various mechanisms for preventing and treating diabetes. Screening of 
a person with pre-diabetes reveals a chance to detect those individuals who are at high risk for emerging diabetes and 
at high risk of developing cardiovascular disease (CVD).11 Identifying people with pre-diabetes to condemn the 
progression at an early stage has several advantages.12 Such interventions may be categorized as primordial, primary, 
secondary, or tertiary-level strategies, based on the pathophysiological stage at which they are being targeted.13 

Primordial interventions are activities of an individual such as reduction of fat or salt intake, increased physical activity, 
and weight loss and belong to the whole population.14 The primary intervention is a strategy that belongs to the 
prevention of type 2 diabetes progressions.15 This would include the use of pharmacological agents and lifestyle 
modification.16 Prevention for the development of diabetic complications belongs to secondary prevention, and tertiary 
prevention includes the handling of specific diabetic complications, to prevent excess amount of morbidity and 
mortality.17

Therefore, diabetes is highly prevalent with an increasing incidence globally.18 World Health Organization (WHO) 
declared that about 90% of the people in the world who suffered from diabetes belong to T2DM.19 It is an epidemic in 
many low- and middle-income countries with many people in younger age groups.20 The latest International Diabetes 
Federation (IDF) report declared that the global prevalence of diabetes mellitus was estimated to be 3.3% of adults, with 
total cases of diabetes in adults as 1,920,000 and this will be increased to 55 million by 2045.21

Some of the African countries with the highest number of people living with diabetes are Nigeria (3.9 million), South 
Africa (2.6 million), Ethiopia (1.9 million), and Tanzania (1.7 million).22 One of the previous systematic reviews of 
diabetes conducted in 2011 in sub-Saharan Africa (SSA) indicates that about 12.1 million people are living with diabetes 
in Africa and if the condition continues in this trend, by 2030, about 23.9 million people will be expected to live with 
diabetes.23

International Diabetes Federation (IDF) indicates that Ethiopia is one of the 48 countries in African regions where 
24 million people are living with diabetes.24 Another study indicates that Ethiopia is one of the top five countries with the 
highest number of people living with diabetes in sub-Saharan Africa.25 Some hospital-based statistical data evidence 
showed that the prevalence of the occurrence of diabetes and associated death are increasing,26 and this is why the 
authors are initiated to investigate the situation to identify the risk factor associated with the longevity of people with 
diabetes. There is a scarcity of such research or investigations associated with risk factors for the longevity of people 
with diabetes in the study area. Longevity is the long waiting time of people with diabetes or people with diabetes that 
cannot be cured in a short time. It is the hazard/risk of people living with diabetes.

Materials and Methods
Study Area
The current study was done in Buno Bedele and Illu Aba Bora zones, Oromia Region, Ethiopia. Buno Bedele and Illu 
Aba Bora zones are located in the south-west part of Ethiopia.
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Data
An institution-based cohort study design was conducted in the current study. The data collection was conducted by health 
professionals and the investigators strictly followed the data quality at Buno, Bedele, and Illubabor zones. Data were 
analyzed by using SAS software version 9.2.

Sample Size and Selection Method
The study was conducted in two senior hospitals and five health centers. The two hospitals were Illubabor General Hospital and 
Buno Bedele Specialized Hospitals, selected based on the service they gave and the number of people served in the health 
institution. Health centers were selected randomly. The systematic random sample selection technique was applied to select 
patients, considering their id number as code. The study was conducted in a period from September 2008 to January 2018. All 
people with diabetes who were under treatment in the study period were considered the target population. The sample size was 
determined using single population proportions’ sample size calculation, considering a 95% confidence level, 4% degree of 
precision, and 33% proportion of TB/HIV co-infection.27 A stratified random sampling method was used for selecting 
a representative sample from each of the two hospitals in the study area. Hence, the sample size was allocated proportionally 
based on the number of patients followed up at each hospital. Patients were selected randomly using their ART unique 
identification number. The study considered all people living with diabetes and under treatment fulfilled inclusion criteria, 
regardless of their treatment category during the study period. Hence, a total of 444 randomly selected patients were considered 
for the current investigation.

Study Variables
The response variable for this study was longevity/long waiting time for people with diabetes. The predictor variables 
included in the study were gender (male, female), age of the patients, residence area (rural, urban), marital status, fasting 
blood sugar, the existence of complications (yes, no), patients with hypertension (yes, no), type of medication (treatment 
type), and type of diabetes mellitus.

Data Collection Procedures and Their Quality
All the relevant information about the patient’s health-related issue was taken from the patient’s chart in the hospital 
records, repeated questioning of the patient at different visits, and the relationship of the onset to well-known historical 
events. During data collection, all participants had completed the physical examination. Laboratory examination results 
like patients’ blood glucose, weight, and blood pressure were recorded at each visiting time.

The long-term complications of diabetes were also categorized based on WHO Report.28 Blood glucose was usually 
measured by the glucose oxidase method with Dextrostix and an Eyestone reflectance meter. Urine was examined for 
protein content by precipitation with 20% Sulfosalicylic acid.29

Methods of Data Analysis
Non-Parametric Methods
The Kaplan–Meier, Nelson-Aalen, and Life Tables were used to estimate the longevity of people living with diabetes and 
hazard functions.

The Product-Limit estimator with all information about uncensored and censored observations was used for estimates 
of the survival function.30 The observed data were used to estimate the conditional probability which is used to estimate 
the overall survival function.

The Log rank test was used for comparing two or more survival curves (longevity of people with diabetes) in the case 
that the distribution is right-skewed and censored data sets. On the other hand, the Wilcoxon test was used when there is 
no censoring in the data set. Log rank test was computed at 5% level of significance to compare the survival experience 
between different categories to all categorical predictors.
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Semi-Parametric Models
The Cox-Proportional Hazard Model was used for estimating time-varying, time-independent, continuous, and discrete 
covariates. Kaplan–Meier estimate and Log rank test were also used for all categorical variables to know if there is 
a significant difference among the categories of each predictor variable.

Kaplan–Meier Estimation
The well-known study method for the estimator of the survival function, proposed by (Kaplan and Meier, 1995) is the 
Product-Limit estimator. This estimator technique incorporates information from all observations included in the study, 
both uncensored (event) and censored estimates. This considers survival at any point in time as a series of steps defined at 
the observed and censored times. The observed data were used to estimate the conditional probability of established 
longevity at each observed time for people living with complications and then multiply them to obtain an estimate of the 
overall survival function.

Log Rank Test
The most frequently used nonparametric test is a Log rank test, sometimes called the Co-Mantel or Mantel test. The Log 
rank statistic is approximately standard normal; it can be viewed as time-stratified. It is a nonparametric test for 
comparing two or more survival curves, and it is more powerful than Wilcoxon’s other non-parametric tests. Because 
the Log rank test considers right skewed and censoring data sets, whereas the Wilcoxon test is used when there is no 
censoring in the data set.

Semi-Parametric Models
The Cox-Proportional Hazard Model
The usual statistical model used for survival data is the proportional hazards (PH) model, which is known as the Cox 
regression model. This model has certain assumptions to conduct a given research but with no assumption on particular 
form of a probability distribution for the survival times. The Cox proportional hazard model is popular because of its 
flexibility in selecting covariates. The two other issues that make it popular are it does not make any assumption about 
the underlying survival distribution and does not require estimation of the baseline hazard rate, to estimate the regression 
parameters. It is a multiple regression method and is used to evaluate the effect of multiple covariates on the hazard.25 It 
is a semi-parametric model for the hazard function that allows the addition of covariates while keeping the baseline 
hazards unspecified, and we can take only positive values.25

Results
There were 444 patients in the cohort study, of which 61 (13.7%) were dead. Of the total number of people with diabetes, 
206 (46.4%) of them were females and 238 (53.6%) were males. The majority of patients, 194 (47.7%) of them were 
unmarried. Among all the patients, 296 (66.7%) of them were urban patients, and others were rural patients. Of all the 
people with diabetes, about 288 (64.9%) of them were type 2, and 156 (35.1%) of them were type 1. About 159 (35.8%) of 
them were living with fasting glucose complications. Of all the patients, 186 (41.9%) were hypertensive (Refer to Table 1).

Longevity of People with Diabetes/Log Rank Survival Estimate
From the Log rank test, the survival practice of patients related to profession and diabetes mellitus type, marital status, 
residence area, treatment type, and hypertensive status had a significant difference in the longevity of people with 
diabetes under the complicated risk stage at a 5% statistically significant level (Refer to Table 2). Hence, Table 2 
indicates that the expected waiting time (longevity) of married people to be cured of the disease was significantly shorter 
than that of separated and never married people with diabetes (p-value < 0.01). Similarly, the expected waiting time of 
people with diabetes tocure from the disease was significantly shorter than urban patients (p-value = 0.010). In the same 
way, complication status and hypertensive status had significant differences with their counterparts.
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Cox Proportional Hazard Model Results
The Cox proportional hazard model in Table 3 indicates that as age increased by one year, the expected hazard/risk of the 
longevity of people living with diabetes was increased by 5.5% (AHR = 1.055, CI (1.025, 1.086), p-value ≤ 0.001), given 
that the other covariates are constant.

Comparing rural patients with urban, the expected hazard of the longevity of people living with diabetes for rural 
patients was decreased by 78.1% as compared to urban patients (AHR = 0.2210, 95% CI: (0.1000, 0.4890), p-value < 
0.01), given the other conditions constant.

Table 1 Descriptive Statistical Analysis

Variables Category n %

Sex Male 206 46.4
Female 238 53.6

Marital status Living with partner 173 39

Living with partner 271 61
Residence area Rural 148 33.3

Urban 296 66.7

Diabetes mellitus Type 1 156 35.1
Type 2 288 64.9

Longevity Cured 61 13.7
Censored/under risk treatment 383 86.3

Complication Yes 159 35.8

No 285 64.2
Treatment type Sulfonylurea 70 15.8

Metformin 102 23.0

Sulfonylurea and Metformin 99 22.3
Insulin therapy 104 23.4

Sulfonylurea and insulin therapy 69 15.5

Blood Pressure Yes 186 41.9
No 258 58.1

Table 2 The Long Rank Test Result

Variables Categories Mean (SD) Estimate p-value

Sex Female 50.848 (5.23) 0.653

Male 60.038 (2.36)
Marital status Married 50.404 (1.29) 0.001

Separated 58.977 (2.31)

Never married 62.501 (3.41)
Residence Rural 39.199 (2.35) 0.010

Urban 57.551 (2.41)

Diabetes mellitus type Type 1 62.842 (4.21) 0.001
Type 2 57.742 (2.91)

Treatment type Sulfonylurea 52.566 (3.18) 0.029

Metformin 58.167 (1.45)
Sulfonylurea and Metformin 50.474 (2.41)

Insulin therapy 61.839 (2.35)

Sulfonylurea and insulin therapy 57.492 (3.17)
Complication status Yes 60.440 (3.26) 0.013

No 56.147 (2.18)

Hypertensive status Yes 56.889 (3.27) 0.001
No 41.640 (2.62)
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The sex of patients was one of the other significant covariates affecting the longevity of people living with diabetes. 
Hence, comparing female patients with males, the expected risk of the longevity of female people living with diabetes 
was decreased by 88% as compared to male patients (AHR = 0.2200, 95% CI: (0.0390, 0.5290), p-value= 0.0480), keep 
the other conditions constant.

Fasting blood glucose complications also significantly affected the risk of longevity of people living with diabetes. 
Comparing those people with diabetes who had also fasting blood glucose complications with people free from fasting 
blood glucose complications, the expected risk of longevity of people living with diabetes for those who had also fasting 
blood glucose complications was increased by 20.4% as compared to those without blood glucose complication (AHR = 
1.2040, 95% CI: (1.0930, 1.4460), p-value < 0.01), considering the other covariates constant.

Blood pressure also significantly affected the dependent variable. Hence, the expected risk of the longevity of people 
with diabetes who had also blood pressure was increased by 24.8% as compared to people with diabetes but with no 
blood pressure (AHR = 1.2480, 95% CI: (1.1390, 1.5990), p-value = 0.0180), given the other things constant.

Treatment type also affected the study variables. Comparing those people with diabetes with treatment type 
Sulfonylurea and insulin therapy, the expected risk of people living a long time whose treatment type Sulfonylurea 
was 4.997 times that of people living with diabetes whose treatment type Sulfonylurea and insulin therapy (AHR = 
4.9970, 95% CI: (1.4140, 17.6550), p-value= 0.0120), given the other conditions constant (Refer to Table 3).

Discussions
The significant variables that affected the study variable are discussed as follows. The age of people with diabetes 
significantly affects the long life of people under the risk conditions. Hence, as age increased, the complication of the risk 
of treatment for diabetes also increased and this further leads to taking a long time to be cured of the disease. The 
potential reason for this might be the fact that aged people have a small number of white blood cells, used to fight 
diseases, and such people may be exposed to additional diseases. This result was consistent with another previously 
conducted study.27

Table 3 Multivariable Analysis of Cox Proportional Hazard Model

Covariates P-value AHR 95.0% CI

Lower Upper

Age 0.001 1.0550 1.0250 1.0860

Sex (Ref.=Male)
Female 0.0480 0.2200 0.0390 0.5290

Residence (Ref.=Urban)

Rural 0.001 0.2210 0.1000 0.4890
Marital status (Ref.=Unmarried)

Married 0.6410 0.7780 0.2700 2.2410

Separated 0.6680 0.7470 0.1970 2.8330
DM type (Ref. =Type two)

Type one 0.3280 0.5330 0.1510 1.8780

Fasting blood sugar 0.5480 0.9990 0.9970 1.0020
Complication (Ref.=no)

Yes 0.001 1.2040 1.0930 1.4460

Blood Pressure (Ref.=no)
Yes 0.0180 1.2480 1.1390 1.5999

Treatment type (Ref.= Sulfonylurea and insulin therapy (Ref))

Sulfonylurea 0.0120 4.9970 1.4140 17.6550
Metformin 0.3480 1.7680 0.5380 5.8050

Sulfonylurea and Metformin 0.0030 5.7200 1.7780 2.3990

Insulin therapy 0.6560 1.3160 0.3920 4.4160

Abbreviations: Ref, Reference category; AHR, Adjusted hazard rate.
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The sex of people with diabetes also plays a significant role in the variation of the risk of longevity of such patients. 
One of the mechanisms of preventing and treating diabetes is doing physical exercises. Most of the time females are busy 
at home managing children and cooking food and this leads to a reduction in blood glucose. Hence, females are less 
likely to be exposed to the risk of living with diabetes under treatment as compared to males. This result was similar to 
one of the other previously conducted research29 but contradicted another study.30 The potential reason for the contra
diction might be the study area, sample size, and study period.

Comparing rural patients with urban, rural people are always engaged in physical exercises for daily livelihood 
activities and this leads to reduction of fats and blood glucose. Hence, people with diabetes can cure from diabetes in 
a short time with simple treatment as compared to urban people with diabetes.31

Fasting blood glucose complications also significantly affected the risk of longevity of people living with diabetes. 
Comparing those people with fasting blood glucose complications with people free from fasting blood glucose 
complications, the people without fasting blood complications need a short time to be free from the disease, assuming 
that the other conditions remain constant. This result is supported by one of the studies conducted previously.31

Blood pressure also affects the dependent variable. The duration of time for curing diabetes for people who have 
blood pressure is short as compared to people with blood pressure in addition to diabetes. The possible reason for this 
might be the interaction effect of the two treatments given for diabetes and blood pressure. This result is supported by 
other studies.32

Treatment type also affects the study variables. Comparing those people with diabetes with treatment type Sulfonylurea 
and insulin therapy, people with diabetes whose treatment type Sulfonylurea need a long time period to be free from as 
compared to those people with diabetes with treatment type Sulfonylurea and insulin therapy. This result is contradicted by 
another study conducted previously,33 and this needs further investigation for the result to be coherent and consistent.

Limitations
This study is not without limitations. One of the limitations is that the study was done in only two zones and including that 
more health institutions may give additional information about the predictor variables. Since the data were secondary, some 
important variables such as doing physical exercise or not, job type, and others may also reveal additional information. 
Authors recommend this for future research including more variables and additional health institutions.

Conclusion
Important significant predictors for the variable of interest were identified for proper intervention to the program. Hence, 
the age of patients, the sex of patients, the residence area of patients, the existence of complications, and the existence of 
blood pressure, diabetes type, and treatment type significantly affected the longevity of people with diabetes to wait 
a long time under risk treatment.

The study recommends that zonal health institutions and the Ministry of Health should give more attention to those 
people who were in a long time under treatment to be cured of the disease. Health professionals should care for patients 
of older age, living with complications, and living in urban. The result obtained in the current study would be used as 
a baseline for future researchers, managers, and policymakers.

Abbreviations
T1DM, Type one diabetes patients; T2DM, Type two diabetes patients; SSA, Sub-Saharan African; AHR, adjusted 
hazard rate; CI, confidence Interval; NCDs, Non-communicable diseases; DMD, Diabetes mellitus disease.
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