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Abstract

Objective: Diabetes is one of the most common pathologies in the world. Al-
though its risk factors are known, it cannot be confirmed that all risk factors
have a constant contribution to the development of type 2 diabetes from one
population to another. In this regard, this retrospective study aims to assess
the contribution of different risk factors in occurrence of type 2 diabetes in
the Togolese population. Methods: In this retrospective study conducted
between August and October 2020, we obtained information from 338 pa-
tients admitted to Sylvanus Olympio and Campus University Hospitals. Us-
ing a detailed questionnaire, socio-demographic data, anthropometric mea-
surements, data on lifestyle and family history were collected. Results: The
risk factors significantly associated with the onset of type 2 diabetes are age
(OR = 1.03; 95% CI (1.01 - 1.06), P = 0.004), gender (OR = 0.52; 95% CI
(0.34 - 0.80), P = 0.003), ethnic group (P = 0.001), the diabetic status of the
direct ascendants (OR = 3.78; 95% CI (1.98 - 7.22), P < 0.001), siblings’ di-
abetic status (OR = 6.31; 95% CI (3.23 - 12.33), P < 0.001), overweight and
obesity (OR = 2.45; 95% CI (1.58 - 3.79), P < 0.001), residence (P < 0.001) and
sedentary lifestyle (OR = 2.80, 95% CI (1.41 - 5.56), p = 0.002). Conclusion:
The prevention of type 2 diabetes based on the contribution of risk factors
would be effective in avoiding a sedentary lifestyle, overweight and obesity
which are easier to influence.
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1. Introduction

The prevalence of type 2 diabetes is on the rise globally. In 2017, around 425
million people aged 20 - 79 years worldwide were diabetic or 8.8% of adults and
if this trend continues by 2045, around 629 million people aged 20 - 79 years will
be with diabetes [1]. Type 2 diabetes represents 10.7% of global mortality from
all causes, or one death every eight seconds [1].

Contrary to popular thinking that viewed diabetes as rich people’s disease,
there is evidence that it is prevailing in low and middle-income countries [2].

Even though the risk factors for type 2 diabetes are generally known, their re-
spective contribution to the development of type 2 diabetes remains to be de-
termined, especially among the Togolese population, which had a prevalence of
type 2 diabetes of 4.7% in 2017 [2]. Moreover, studies on type 2 diabetes in the
Togolese population about the main risk factors causing the development and
increase of type 2 diabetes are non-existent to date. In this regard, this retrospec-
tive study aims to assess the contribution of risk factors to the development of
type 2 diabetes among patients by specifically seeking to establish the association
between risk factors and the development of type 2 diabetes and also to deter-
mine the risk factors that most contributed to the development of type 2 di-

abetes.

2. Patients and Methods
2.1. Participants

This retrospective case-control study was carried out in two Hospitals which are
Sylvanus OLYMPIO University Hospital and Campus University Hospital be-
tween August and October 2020. Study concerned individuals of both sexes
numbering 338 people and divided into 169 cases and 169 witnesses. The cases
are patients having previously been diagnosed with type 2 diabetes and received
in consultation or hospitalized for hyperglycemia, high blood pressure and neu-
rological problems in the internal medicine department of the Sylvanus
OLYMPIO University Hospital; the internal medicine and neurology depart-
ments of the Campus University Hospital for the period from August 12, 2020 to
October 12, 2020.

Women whose diabetes was first diagnosed during pregnancy were excluded
from the study.

The control group consisted of patients whose age matched that of the cases;
diagnosed without diabetes on the basis of glycated hemoglobin results and also
received in consultation or hospitalized in one of these hospitals for high blood

pressure, neurological problems ...

2.2. Data Collected

Each group had a distinct questionnaire. For the cases, the information collected
during the investigation was about the period before the diagnosis of type 2 di-

abetes. The investigations help collected the following data:
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2.2.1. Socio-Demographic Data

It relate to gender, age, ethnicity and area of residence. The age groups were de-
fined according to the WHO standard age groups [3]: <44 years, 45 - 59 years,
60 - 69 years, 70 - 79 years, 80 years and above.

2.2.2. Anthropometric Measurements

For type 2 diabetics, the weight and height considered were those recorded in
the medical record at diagnosis of type 2 diabetes. For controls, weight and
height gains recorded in the medical record and closest to those of the matched
case were considered; in the absence of this information, new measurements

were taken for controls according to WHO recommendations [4].

2.2.3. Lifestyle and Physical Activity
Dietary history, helped collect data related to the participants sugar and alcohol
consumption. Thus, we have:

1) Overconsumption of sugar

Chronic consumption of more than 25 grams of sugar per day indicates
overconsumption [5]. All the study participants consuming or who regularly
consumed more than 25 grams of sugar per day were considered to be
over-consuming sugar.

2) Harmful use of alcohol

The classification for the harmful use of alcohol was made according to WHO
recommendations [6].

Thus, type 2 diabetics who had regularly consumed before the diagnosis of
diabetes more than 3 standard alcoholic drinks for men and 2 standard alcoholic
drinks for women were considered to make harmful use of alcohol. The same
criteria also apply to the witnesses.

3) Smoking

Individuals were categorized into two groups namely smoker and non-smoker;
former-smokers were considered smokers.

4) The practice of physical activity

The WHO recommendation [7] for physical activity is 150 minutes of a mod-
erate-intensity endurance activity or at least 75 minutes of sustained-intensity
endurance activity, or a combination for the age group from 18 - 64 years old.

For people aged 65 and over, physical activity includes recreation, travel such
as walking, cycling, professional activities, household chores, playful activities,

sports or planned exercise, in the daily, family or community context.

2.3. Ethical Considerations

The surveys were carried out under the authorization of the directors of the two
universities hospitals centers with the free and informed consent of the partici-
pants. A local language translation was made for participants who could not ex-
press themselves in French. The confidentiality of their answers was guaranteed

to them.
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2.4. Data Analysis

Data collected were entered into the Excel 2019 spreadsheet and then imported
into SPSS version 20 software for analysis. The statistical analysis of the data was
carried out first by describing the people as a whole and secondly in the two
groups (cases and controls) using the following procedure:

First, the univariate analysis made it possible to describe each variable pre-
sented in tabular form. Then, the bivariate analysis made it possible to compare
the variables two by two to determine the correlation coefficients, the Chi2 in-
dependence test and the odds ratio to determine the chances of occurrence of
type 2 diabetes according to risk factors. Finally, multivariate analysis was per-
formed to establish binary logistic regression models to explain the link that
would exist between the different risk factors likely to cause the development of
type 2 diabetes.

The significance level for both univariate and multivariate analysis was set at
5% (P < 0.05).

3. Results

During the study period, 338 patients were recruited and divided into 169 type 2
diabetics representing the cases and 169 non-diabetics representing the controls
(Tables 1-3).

3.1. Sociodemographic Characteristics of the Individuals
Surveyed

The 40 - 59 years age group was the most represented in both groups. The mean
age in diabetics is 57.83 + 11.77 years and 55.48 + 10.41 years in non-diabetics
with a significant predominance of the female participants among type 2 diabet-
ics (63.9%).

The South Togo ethnic group and individuals dwelling in the urban area were

the most represented among type 2 diabetics.

3.2. Anthropometric Measurements

Overweight and obesity were significantly important (64.5%) in type 2 diabetic
patients, On the other hand, in controls, subjects with a BMI less than 25 kg/m?
predominated (57.4%).

3.3. Overconsumption of Sugar

The distribution of type 2 diabetics and controls according to the quantity of
sugar usually consumed daily showed higher sugar consumption in the control
group compared to type 2 diabetics group, but this difference is statically insig-
nificant (52.7% vs. 47.9%; OR = 0.83, 95% CI (0.54 - 1.27), P = 0.384).

3.4. Harmful Use of Alcohol

The harmful use of alcohol has been observed more in type 2 diabetics group.
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Table 1. Description of the sample and link between diabetes and risk factors.

Cases Controls
Variable OR 95% CI P
n (%) n (%)
Age (years)
19-29 1(0.6) 1(0.6)
30 -39 14 (8.3) 11 (6.5)
40 - 49 54 (32) 23 (13.6)
50 - 59 46 (27.2) 63 (37.3)
60 - 69 36 (21.3) 41 (24.3)
70 - 79 14 (8.3) 22 (13.0)
>79 4(2.4) 8 (4.7)
Total 169 (100) 169 (100)
Median (Max; Min) 57 (100; 28) 56 (83; 28)
Mean + ET 57.83 £11.77 55.48 +£10.41
Age at diagnosis of type 2 diabetes (years)
19-29 6 (1.8)
30 -39 20 (5.9)
40 - 49 45 (13.3)
50 - 59 51 (15.1)
60 - 69 32(9.5)
70 - 79 11 (3.3)
>79 4(1.2)
Total 169 (100)
Median (Max; Min) 53 (94; 19)
Mean + ET 52.04 £ 12.33
Sex 0.520 0.34-0.80 0.003
Male 61 (36.1) 88 (52.1)
Female 108 (63.9) 81 (47.9)
Total 169 (100) 169 (100)
Ethnic group 0.001
North 42 (24.85) 67 (39.6)
South 103 (60.9) 93 (55)
Foreigners 24 (14.2) 9 (5.3)
Total 169 (100) 169 (100)
T2D*Residence area 0.000
Urban 103 (60.9) 139 (82.2)
Rural 45 (26.6) 17 (10.1)
Alternation 21 (12.4) 13 (7.7)
Total 169 (100) 169 (100)
T2D* BMI 2.45 1.58 - 3.79 0.000
BMI > 25 kg/m? 109 (64.5) 72 (42.6)
BMI < 25 kg/m? 60 (35.5) 97 (57.4)
Total 169 (100) 169 (100)

DOI: 10.4236/0alib.1107959 5 Open Access Library Journal


https://doi.org/10.4236/oalib.1107959

T. B. Banakinao et al.

Continued

T2D*Consumption of sugar 083  0.54-1.27 0.384
consumption of sugar > 25 g/day 81 (47.9) 89 (52.7)
consumption of sugar < 25 g/day 88 (52.1) 80 (47.3)
Total 169 (100) 169 (100)

T2D*Harmful use of alcohol 1.54  0.61-3.87 0.358

2 (femal 1
>2 (female) or 3 (male) 12(7.1) 8 (4.73)
glasses/day

<2 (female) or 3 (male) 157 (92.9) 161 (95.27)

glasses/day
Total 169 (100) 169 (100)
T2D*Smoking 1.85 0.61 - 5.63 0.275
Smokers 9 (5.3) 5(3)
Non-Smokers 160 (94.7) 164 (97)
Total 169 (100) 169 (100)
TD2* Sedentary lifestyle 2.80 1.41-5.56 0.002
Sedentary 32(18.9) 13 (7.7)
Non Sedentary 137 (81.1) 156 (92.3)
Total 169 (100) 169 (100)
T2D*Diabetic parents 3.778  1.98-7.22 0.000
Diabetic parents 43 (25.4) 14 (8.3)
Non-Diabetic parents 126 (74.6) 155 (91.7)
Total 169 (100) 169 (100)
T2D* Diabetic status of siblings 6.312 3.23-12.33  0.000
Diabetic siblings 55 (32.5) 12 (7.1)
Non-diabetic siblings 114 (67.5) 157 (92.9)
Total 169 (100) 169 (100)

T2D: Type 2 diabetes; CI: confidence interval; OR: Odd Ratio; p: p value; ***p < 0.001. **p < 0.01. *p < 0.05.

However, the difference was statistically insignificant (7.1% vs. 4.7%; OR = 1.54,
95% CI (0.61 - 3.87), P = 0.358).

3.5. Smoking

Type 2 diabetics were also the most represented among smokers but again with a
statistically insignificant difference compared to controls (5.3% vs. 3%; OR =
1.85,95% CI (0.61 - 5.63), P = 0.275).

3.6. Lifestyle and Physical Activity

A sedentary lifestyle was significantly associated with the development of type 2
diabetes in our study. On the one hand, type 2 diabetics are predominant among
sedentary people (18.9% vs. 7.7%; OR = 2.80, 95% CI (1.41 - 5.56), P = 0.002)
and non-type 2 diabetics predominant among non-sedentary people (81.1% vs.
92.3%; OR = 2.80, 95% CI (1.41 - 5.56), P = 0.002).
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Table 2. Binary logistic regression between type 2 diabetes and its risk factors.

Coef OR 95% CI P
Age (years) 0.033 1.03 1.011 - 1.058 0.004***
Gender (1) 0.625 1.87 1.085 - 3.214 0.024*
Ethnic group 0.011*
Ethnic group (1) 1.229 3.42 1.318 - 8.868 0.011
Ethnic group (2) —-0.288 0.75 0.426 - 1.319 0.318
Obesity (1) 0.635 1.89 1.110 - 3.205 0.019*
Residence 0.000***
Residence (1) 1.091 2.98 1.284 - 6.904 0.011*
Residence (2) 1.558 4.75 2.309 - 9.761 0.000***
Sedentary lifestyle (1) 0.894 2.45 1.082 - 5.524 0.032*
Smoking (1) 1.042 2.84 0.704 - 11.425 0.143
Harmful use of alcohol (1) 0.317 1.37 0.457 - 4.120 0.572
Consumption of sugar (1) —-0.234 0.79 0.468 - 1.339 0.383
Diabetic parents (1) 0.980 2.66 1.232 - 5.758 0.013*
Diabetic siblings (1) 1.798 6.04 2.851 - 12.794 0.000***
Constant —3.489 0.03 0.000***

Table 3. Coding of nominal variables.

Parameter coding

Variables Frequency
1) @

Gender

F 189 1

M 149 0
Ethnic group

Foreigners 33 1 0

North 109 0 1

South 196 0 0
Obesity

Yes 181 1

No 157 0
Residence

Alternation 34 1 0

Rural 62 0 1

Urban 242 0 0
Sedentary lifestyle

Yes 45 1

No 293 0
Smoking

Yes 14 1

No 324 0
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Continued

Harmful use of alcohol
Yes 20 1
No 318 0
Consumption of sugar
Yes 170 1
No 168 0
Diabetic Parents
Yes 57 1
No 281 0
Diabetic siblings
Yes 67 1
No 271 0

3.7. Family History

The 44 - 59 years age group is the most diagnosed with type 2 diabetes with a
mean age of 52.04 + 12.33 years.

The distribution of cases and controls according to the diabetic status of their
direct ascendant shows that the development of type 2 diabetes is significantly
associated with the diabetic status of direct ascendants (OR = 3.78, 95% CI (1.98 -
7.22), P < 0.001). The proportion of direct diabetic ascendants in the cases was
greater than the controls (25.4% versus 8.3%) and the proportion of direct as-
cendants without type 2 diabetes in the controls was greater than the cases
(91.7% vs. 74.6%).

The association between type 2 diabetes and sibling diabetic status was statis-
tically significant (OR = 6.31, 95% CI (3.23 - 12.33), P < 0.001). Siblings with
type 2 diabetes predominated over controls (32.5% vs. 7.1%) and on the other
hand. siblings without type 2 diabetes were in greater proportion among con-

trols compared to cases (92.9% vs. 67.5%).

4. Discussion

This study noted the contribution of different risk factors to the development of
type 2 diabetes. The predominance of type 2 diabetics in the 40 - 49 years age
group has also been observed in the Ivorian population at a rate of 29.6, 7e in a
lower proportion [8]. The decrease in the prevalence from 50 years old is ex-
plained by the high mortality which is generally observed in populations of di-
abetics and especially in low or middle-income countries including Togo with
the main cause of late diagnoses and lack of appropriate care [9].

The diagnosis of type 2 diabetes in this age group could be explained by the
fact that type 2 diabetes usually appears beyond the age of 40 and due to the lack
of symptoms, the diagnosis is made 5 to 10 years later with the development of

complications [10].
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In many other studies like some of which were carried out in Togo [11], the
female sex was more associated with the presence of type 2 diabetes and this was
very well observed in recent data of the International Diabetes Federation on
Africa where the female sex was the most represented in all age groups [9].

We observed that having a BMI 2 25 Kg/m? increased by 2.45 times the
chances of being type 2 diabetic. Chloé et al [12] in France also observed a sig-
nificant association between overweight/obesity and appearance of type 2 di-
abetes in a proportion of 84.5% and 74.6%. This trend towards overweight and
obesity could be justified by a sedentary lifestyle but also by the African context
which considers being overweight is an indicator of social success, good health
and prosperity. This does not encourage taking initiatives to lose weight. Thus,
overweight and obesity would facilitate the development of type 2 diabetes in the
sense that it induces insulin resistance which is explained by the accumulation of
adipose tissue inside the abdominal cavity which is associated with glucose into-
lerance and hyperinsulinemia [13]. It should also be noted that the proportion of
women with a BMI > 25 Kg/m* was higher than men proportion (28.4% vs.
14.3%) [14].

The positive association between sedentary lifestyle and the development of
type 2 diabetes observed in our study was also observed successively by Silvera et
al [15] in Ile de France at a rate of 66.8% and by Coulibaly et al [16] in Mali at a
rate of 57%. The action of a sedentary lifestyle in the development of type 2 di-
abetes was also mentioned by WHO studies which demonstrate that low physical
activity leads to hyperglycemia, overweight, obesity and all the risks favourable
to the development of type 2 diabetes [17]. Women were also predominant in
our study. In 2016, WHO’ study [17] that looked for physical activity levels by
gender showed that in all WHO regions and country groups (by income), wom-
en were less active than men.

The association between living in an urban area and the appearance of type 2
diabetes observed was consistent with the results of the IDF, which concluded
that the global prevalence of type 2 diabetes is higher in urban than in rural areas
(10.2% vs. 6.9%) [1]. With 16.3% of urban dwellers against 76.2% of rural dwel-
lers in occupations of intense physical activity such as agriculture [18]; and the
level of energy expenditure which is strongly associated with the type of occupa-
tion, the large proportion of people with type 2 diabetes in urban areas noted in
our study could be explained.

Populations originating from the South Togo were the most represented in
our study with a proportion of approximately 61% among type 2 diabetic pa-
tients. The strong urbanization of South Togo compared to the North could ex-
plain the high proportion of populations originating from the South Togo
among type 2 diabetics. This then agrees with the significant association existing
between residence in the urban area and the development of type 2 diabetes
found above.

The non-association between sugar consumption and the development of type
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2 diabetes was observed in a study by the French Food Safety Agency (AFSSA)
[19] which was also unable to establish a clear link between the consumption of
simple carbohydrates and the incidence of type 2 diabetes. This could be ex-
plained by the difficulty in easily estimating the sugar from other food sources
consumed; the quantity of fat consumed and the level of physical activity which
significantly influences the body’s sugar stock.

The low proportion of type 2 diabetics among those who used alcohol mod-
erately and the higher proportion of those who used alcohol harmfully is corro-
borated by Schlienger study [20] which reached the same result. Even if this rela-
tionship between alcohol consumption and type 2 diabetes is ambiguous, this
could be explained by the fact that moderate and regular alcohol consumption
improves insulin sensitivity [21], hence the decrease in the incidence of type 2
diabetes [22]; and conversely, excessive alcohol consumption increases insulin
resistance [23]. Thus, moderate and regular consumption of alcohol has a pro-
tective effect against the development of type 2 diabetes.

Our results have showed that smoking increases the odds of having type 2 di-
abetes by 1.85 times. However, the association was not significant. In contrast,
other studies by Willi et al [24]; Eliasson et al [25] looking at a larger popula-
tion in the USA also found a significant association between smoking and type 2
diabetes. This association is explained by the fact that nicotine induces insulin
resistance [24] [25] hence the increased incidence of type 2 diabetes.

In our study, heredity was associated with type 2 diabetes with 4 times more
chance in children of direct ascendants to be diabetes. Steinberg [26] also have
observed this association in the American population (OR = 2).

Concerning siblings, the increased chances of having type 2 diabetes by having
brothers and/or sisters with type 2 diabetes are corroborated by the results of the
study results of Rigalleau et al [27] who conclude that the risk of type 2 diabetes
development increases with the number of family members affected and the
agreement in monozygotic twins approaches 100%. This would be due to genetic
factors which are more pronounced in the siblings.

This association between the appearance of type 2 diabetes and the family link
could be explained based on heredity and the collective adoption in families of a
lifestyle favourable to the appearance of type 2 diabetes such as fatty and sweet

eating, physical inactivity ...

5. Conclusions

This retrospective study concerning type 2 diabetes provided insight into the
contribution of multiple risk factors to its occurrence in patients treated in the
Sylvanus Olympio University Hospital and campus University Hospital in Togo.

Although the causes are multiple, apart from the harmful use of alcohol,
smoking and overconsumption of sugar, which in our study were not statistically
significant risk factors for the development of type 2 diabetes, all others like liv-

ing in an urban environment, sedentary lifestyle and hereditary factors represent
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statistically significant risk factors for the development of type 2 diabetes.

The fact that the female sex was the most affected by this pathology should
also lead to further studies to discover the role that gender plays physiologically
in the appearance of type 2 diabetes. The insignificance of the harmful use of al-
cohol and smoking may be due to their low proportion in the population and
should not encourage their adoption or excess.

Apart from the other risk factors which are difficult to influence to prevent or
even reduce the effects of the disease, we have a sedentary lifestyle and over-
weight and obesity on which we can act.

The diagnosis of type 2 diabetes among the subjects of our study was generally
made unexpectedly following a disease such as malaria or neurological compli-
cation. The majority of type 2 diabetes despite their diabetic state ignores the
diabetic status of their children. This should lead to a policy of sensitizing par-

ents.

6. Study Limits

The limit of this study lies in estimated the quantity of sugar consumed during
past years.

Since estimating the quantity of sugar provided by other food besides, table
sugar is difficult especially for retrospective study, we have considered the
amount of table sugar consumed to assess the overall level of sugar consump-

tion.
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Appendices
Appendix 1: Survey Questionnaires for Type 2 Diabetics (Cases)
1.ID: ........
2. Gender: ............
3. Place of investigation: 0 Campus University hospital 0O Sylvanus Olympio University hospital
4. Ethnicity: ....ooovevviiiinnininne.
5.Age: ... years
6. Weight: .......... Kg
7. Height: .......... meter
8. Profession:.......c....coeuveneninenen.
9. Area of residence: 0 Urban environment 0 Rural environment 0 Alternation
10. Before being diagnosed with diabetes, how long was your weekly physical activity?
O Less than 75 min/week for endurance activities

More than 75 min/week for endurance activities

m}

O Less than 150 min/week for moderate intensity activities such as walking
O Greater than 150 min/week for moderate intensity activities such as walking

11. Did you smoke before you were diagnosed with diabetes?

o YES oNO
12. Before being diagnosed with type 2 diabetes, did you consume alcoholic products?
o YES oNO

13. If yes, what was your average daily consumption of these alcoholic products?
O <2 glasses of alcohol per day
O >2 glasses of alcohol per day
O <3 glasses of alcohol per day
o >3 glasses of alcohol per day

14. Did you eat sugar before you were diagnosed with diabetes?

o YES oNO
15. If yes, what was the average number of pieces consumed per day? ...... pieces/day
16. At what age were you diagnosed with diabetes? .................. Years

17. Your parents (direct ascendants) are/were they diabetic?

o YES oNO
18. Did you have diabetic siblings?
o YES oNO

Appendix 2: Survey Questionnaires for Non-Diabetics (Controls)

1.ID: ........
2. Gender: ............
3. Place of investigation: 0 Campus University hospital 0 Sylvanus Olympio University hospital
4. Ethnicity: ...
5.Age:........... years
6. Weight: .......... Kg
7. Height: .......... meter
8. Profession:...........ccccoviuiiinnin
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9. Area of residence: 0 Urban environment 0 Rural environment 0 Alternation
10. How long was your weekly physical activity?

O Less than 75 min/week for endurance activities

O More than 75 min/week for endurance activities

O Less than 150 min/week for moderate intensity activities such as walking

O Greater than 150 min/week for moderate intensity activities such as walking

11. Did you smoke?

o YES oNO
12. Did you consume alcoholic products?
o YES oNO

13. If yes, what was your average daily consumption of these alcoholic products?
O <2 glasses of alcohol per day
>2 glasses of alcohol per day
<3 glasses of alcohol per day
O >3 glasses of alcohol per day
14. Did you eat sugar?
oYES oNO
15. If yes, what was the average number of pieces consumed per day? ............. pieces/day

16. Your parents (direct ascendants) are/were they diabetic?

o YES oNO
17. Did you have diabetic siblings?
o YES oNO
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