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Abstract 

Drug, diet prescriptions and regular physical activity are the main recommendations followed by patients in the 

management of metabolic diseases, including diabetes, high blood pressure and obesity .The objective of this work 

was to determine the impact of the follow -up of these recommendations by patients followed at NIPH (National 

Institute of Public Health) of Abidjan. For this purpose, the socio-economic, management characteristics of patients, 

morpho-anthropometric, metabolic and biological parameters and the evolution of these parameters during the 

treatment of the patients were determined. The results Showed a predominance of women (58.1%) and of people 

over 40 (77.66%), affected by metabolic diseases in this health center. In addition, the majority of patients had a 

family history (54.35%), a high weight (52% with a BMI>30) and a large waist circumference (52.1% of men with 

WC>102 cm and ± 88.8% of women with WC>88 cm). The prescriptions had the effect of balancing the follow-up 

indicators by lowering the morpho-anthropometric (BMI, waist circumference), biological (blood sugar, blood 

pressure) and serum lipid and protein parameters. 
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1. Introduction 

“Non-communicable” metabolic diseases are conditions that are not caused by a particular pathogen and are 

therefore “non-communicable”. They are thus distinguished from so-called “transmissible” infectious diseases. 

These are long-term conditions, which generally evolve slowly, hence their name “chronic diseases”. These diseases 

are the leading causes of death worldwide, killing more people each year than all diseases combined [1]. The death 

toll of these diseases is increasing rapidly worldwide. In 2001, these diseases accounted for about 60% of all deaths 

worldwide. Almost half of all deaths from metabolic diseases are due to cardiovascular disease, obesity and 

diabetes. These diseases also follow a worryingly increasing trend not only because they already affect a large 

proportion of the population, but also because they now appear earlier in patients' lives. Nearly 80% of deaths from 

these diseases occur in low- and middle-income countries [2], notably in Africa and particularly in Côte d'Ivoire, 

with a prevalence that was estimated at 5.7% in 1979 [3].  

 

Therapeutic strategies for the management of these diseases include drug prescriptions, dietary prescriptions and 

encouraging regular physical activity. However, dietary prescriptions, also known as “diets”, remain the cornerstone 

of the therapeutic strategy, particularly in the absence of complications. Unfortunately, more and more, for various 

reasons (lack of resources, ignorance, etc.), patients followed for these pathologies do not strictly comply with all 

these prescriptions. This leads to a mixed balance of metabolic tracking markers. The objective of this work was to 

determine the evolution of morpho-anthropometric, metabolic and biological parameters of patients monitored at the 

NIPH (National Institute of Public Health), Abidjan's reference center for the management of certain metabolic 

diseases (diabetes, obesity). To this end, these parameters were recorded as soon as they were entered and during 

their periodic monitoring inspections. 

 

2. Material and Methods 

2.1 Type of study 

A prospective descriptive study was carried out during this work. It consisted in determining the characteristics of 

diabetic patients and obese adult patients based on the analysis of their records.  

 

2.2 Study period 

Records of new patients registered from January 1 to December 31, 2017 were taken into account for this study. 

 

2.3 Study site 

The study was conducted at the Anti-Diabetic Centre of Abidjan (ADCA) for diabetic patients and at the Adult 

Nutrition Service (ANS) for obese patients. These services are located within the National Institute of Public Health 

(NIPH) in the municipality of Adjamé, in Abidjan, Côte d'Ivoire.  

 

2.4 Criteria for selecting files 

2.4.1 Inclusion criteria: For this study, the properly informed records of diabetic, obese and hypertensive patients 
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followed were taken into account. 

 

2.4.2 Criteria for non-inclusion: Records of diabetic, obese and hypertensive patients not monitored in these 2 

departments, those of patients who stopped treatment for a period of time, duplicate records and unusable records 

were not admitted for this study. 

 

2.5 Study variables 

Before being reported in the file, the weight (W), in kg, was determined by a bathroom scale; the height (H), in 

meters by a height gauge or taken from the identity document, the waist circumference (WC), in cm at the umbilical 

level and in standing position, by a tape measure. The body mass index (BMI) was obtained by the ratio of weight to 

height square (BMI=W/H2). Blood pressure (BP), in mm Hg, was measured by an electronic blood pressure monitor 

after a 10 minute rest. Blood sugar in mmol/l, serum lipids (Triglycerides, total cholesterol, HDL-Chol), serum 

proteins (uric acid, urea and creatinine) were determined by a biological blood test in fasting patients. 

 

2.6 Evolution of morpho-anthropometric and metabolic parameters 

This evolution was measured by comparing the morpho-anthropometric and metabolic parameters of patients on 

arrival and those obtained at the various control appointments scheduled on average every 3 months. The following 

scales of evolution have been affected: (i) Decrease, when the values obtained during the control appointments move 

from a higher to a lower level of severity according to the indicated parameter; (ii) Stabilization, when the values 

obtained during the control appointments increase or decrease but not significantly and remain at the same level of 

severity according to the indicated parameter; (iii) Increase, when the values obtained during the control 

appointments increase and move to a level of severity higher than the level at the patient input, according to the 

indicated parameter. 

 

2.7 Statistical analysis 

Data analysis was performed using Excel 2007 software. For comparison, Fisher's chi-square was used with a 

significance level of p <0.05. 

 

3. Results and Discussion 

3.1 Results 

3.1.1 Socio-economic characteristics of patients: The majority of patients cared for in these centers belonged to 

the Akan ethnic group (49.24% of diabetics and 46% of obese), were female (58.1% of diabetics and 85.2% of 

obese), were between 41 and 59 years of age (50% of diabetics and 49.8% of obese), resided in Abidjan (80.04% of 

diabetics and 83.2% of obese) and were private agents (53.56% of diabetics and 72.8% of obese) (Table 1). 

 

3.1.2 Characteristics of patient care: The reasons for consultation were specific to each pathology. They were 

often for reasons of diabetes management (69.16%) or diabetes combined with hyper tension (30.84%), weight loss 

(76.8%) or any other reason related to poor metabolic parameters (23.2%). The majority of diabetic patients had no 
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family history of diabetes (54.35%) and those with diabetes had much more than one known relative with 1st degree 

diabetes (27.47%). However, most obese patients had no family history of obesity or other pathologies, with much 

more, a 1
st
 degree relative affected by the pathology (54%). The types of treatment received by patients were much 

more drug treatments (91%) for diabetic patients (ADO or insulin or ADO + Insulin) or a combination of a drug 

prescription, a dietary prescription and regular physical activity for obese patients (Table 2). 

 

3.1.3 Morpho-anthropometric and metabolic characteristics of diabetic patients: The majority of patients 

(52%) were overweight (27.6% overweight and 24.4% obese), had a high waist circumference (19.8% of men with a 

waist circumference greater than 102 cm and 74.2% of women with a waist circumference greater than 88 cm), 

normal blood pressure (47.6%) and hyperglycemia (96.5% with blood glucose greater than 1.1 g/l) (Figure 1). Their 

serum lipid levels were generally normal (72% with triglycerides below 1.5 g/l, 58.4% with total cholesterol below 2 

g/l. 52.8% with HDL cholesterol above 0.5 g/l) and their serum protein levels also normal over all (91.3% with uric 

acid levels below 70 g/l, 96.7% with urea levels below 0.4 g/l. 80% with creatinine levels below 12 g/l) (Figure 2). 

However, a significant fringe of patients have abnormal values for these studied parameters. 

 

3.1.4 Morpho-anthropometric and metabolic characteristics of obese patients: The vast majority of patients 

followed (97%) were overweight (15.2% overweight and 81.8% obese), had a high waist circumference (52.1% of 

men with a waist circumference greater than 102 cm and 88.8% of women with a waist circumference greater than 

88 cm), normal blood pressure (53%) and normal blood sugar (94.6% with blood glucose levels between 0.7 and 1.1 

g/l) (Figure 3). Their serum lipid levels were generally normal (90.2% with triglycerides below 1.5 g/l, 51.4% with 

total cholesterol below 2 g/l, 64.4% with HDL cholesterol above 0.5 g/l) and their serum protein levels also normal 

over all (84% with uric acid levels below 70 g/l, 96.4% with urea levels below 0.4 g/l. 89.4% with creatinine levels 

below 12 g/l) (Figure 4). 

 

3.1.5 Evolution of morpho-anthropometric and metabolic parameters: In general, for diabetic patients, the 

treatments resulted in a decrease in morphoanthropometric parameters in some patients (BMI and WC decreased for 

22% and 41% of patients respectively), a decrease in BP (66% of patients) and a decrease in blood sugar (72% of 

patients). Also, these treatments resulted in a stabilization of serum proteins and lipids (stabilization of TG, TC, 

HDL-C, Ac. uriq, creatine from 85 to 92% of patients) that remained at normal values in patients during treatment 

(Table III). In obese patients, these treatments also resulted in a stabilization of biological par ameters (BP, blood 

sugar), serum lipids and proteins, which were at normal values in these patients during treatment. These treatments 

have mainly had the effect of lowering in particular the anthropometric morpho parameters (BMI and WC decreases 

for 70% and 34% of patients respectively). 
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Table 1: Socio-economic characteristics of patients. 
 

 Reason for consultation Family history Type of treatment 

 

 

Diabétics patients  

 

Diabetes                              69.16% 

Diabetes + HTA                  30.84% 

 

No                                       54.35% 

Yes                                      45.65% 

1
st
 degree                             27.47% 

2
nd

 degree                            11.26% 

3
rd

 degree                             02.76% 

ADO                               44.8% 

Insulin                             29.8% 

ADO + insulin                16.4% 

Diet                                 09% 

 

 

 

Obeses patients  

 

Weightloss                          76.8% 

Other                                   23.2% 

 

No                                        39.4% 

Yes                                       60.6% 

1
st
 degree                              54.0% 

2
nd

 degree                             5.0% 

3
rd

 degree                             1.2% 

Diet P + PA                     73.8% 

Diet P + Drug P + AP      26.2% 

 

HTA-Hypertension; ADO-Anti Diabetic Oral; Diet P-Dietary Prescription; PA-Physical Activity; Drug P-Drug Prescription 

Table 2: Characteristics of patient care. 

 

 

Diabétics  

patients  

 

Ethnic group Kind                 Age (years) Dwelling place                 Profession 

Akan                   49.24% 

M        41.9% 

F         58.1% 

 

[0-40]        22.34% 

[41-59]      50% 

>59            27.66% 

 

Abidjan                 80.04% 

Outside Abj.         19.06% 

 

Unemployed                   26.48% 

State agent Private         12.06% 

Agent                             53.56% 

Retirement                     07.90% 

 

Krou                        09.39% 

Gour  10.40% 

Mandé of the North  26.14% 

Mandé of the South    4.82% 

Non national    22.13% 

 

 

Obeses 

patients  

 

Akan                   46% 

M       14.8% 

F         85.2% 

 

[0-40]        42.2% 

[41-59]      49.8% 

>59           7.8% 

 

Abidjan                  83.2% 

Outside Abj.          16.8% 

 

Unemployed                     3.4% 

State agent Private            21% 

Agent                                72.8% 

Retirement                        2.8% 

 

Krou                        11.4% 

Gour  14% 

Mandé of the North  16.4% 

Mandé of the South    5% 

Non national    7.2% 
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(a)              (b) 

 

Figure 1: Anthropometric and biological parameters of diabetic patients (M-Man; W-Woman) (a) BMI and waist circumference; (b) Blood pressure and blood 

glucose. 

 

                                                                                      (a)                                                                                  (b) 

Figure 2: Serum Lipids and proteins of diabetic patients; (a) Serum lipids; (b) Serum proteins. 
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(a)                                       (b) 

Figure 3: Anthropometric and biological parameters of obese patients (M-Man; W-Woman); (a) BMI and waist circumference; (b) Blood pressure and blood glucose. 

 

                                                                                      (a)                                                                                  (b) 

Figure 4: Serum Lipids and proteins of obese patients. (a) Serum lipids; (b) Serum proteins. 
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Sujets 

diabétiques 

Anthropometric and biological parameters Serum lipids   Serum protéines  

BMI WC BP BS TG TC HDL-C UA Urea Créat 

Inc: 10% Inc: 4% Inc: 12% Inc: 2% Inc: 7% Inc: 7% Inc: 6% Inc: 2% Inc: 3% Inc: 8% 

Stab: 68% Stab: 55% Stab: 66% Stab: 26% Stab: 73% Stab: 73% Stab: 88% Stab: 92% Stab: 90% Stab: 85% 

Drop: 22% Drop: 41% Drop: 22% Drop: 72% Drop: 20% Drop: 20% Drop: 6% Drop: 6% Drop: 7% Drop: 7% 

Sujets 

obèses  

Inc: 0% Inc: 2% Inc: 3% Inc: 3% Inc: 8% Inc: 2% Inc: 3% Inc: 5% Inc: 0% Inc: 0% 

Stab: 30% Stab: 64% Stab: 75% Stab: 89% Stab: 78% Stab: 84% Stab: 86% Stab: 86% Stab: 94% Stab: 86% 

Drop: 70% Drop: 34% Drop: 22% Drop: 8% Drop: 14% Drop: 14% Drop: 11% Drop: 9% Drop: 6% Drop: 14% 

BMI-Body mass index; WS-waist circumference; BP-blood pressure; BS-Blood sugar; TG-Triglycérides; TC-Total cholesterol; HDL-C-HDL Cholestérol; UA-Uric  

acid; Créat-Creatinine; Inc-increase; Stab-stabilization. 

 

Table 3: Evolution of morpho-anthropometric and metabolic parameters of patients.                
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3.2 Discussion 

The objective of this work was to determine the evolution of morpho-anthropometric, metabolic and biological 

parameters of patients followed at the NIPH. To do this, we first determined the socio-economic and management 

characteristics of the patients, then the morphoanthropometric, metabolic and biological parameters for monitoring 

patients at their entry and during their management and finally, established the evolution of these parameters during 

their treatment. In terms of socio-economic and patient care characteristics, the results showed that populations of all 

ethnic groups are affected by the diseases studied, but at different proportions. However, a higher prevalence of 

these diseases is observed in the Akan ethnic group with a high proportion of non-nationals. These results could be 

explained by the fact that these two population groups are among the largest in the Ivorian population. This was 

revealed by the general population and housing census [4]. 

 

A female predominance for diabetes has also been identified. This predominance of women can be explained by the 

regularity of consultations observed among women. Also, this has been linked to the various anthropometric indices 

significantly associated with type 2 diabetes such as body mass index, waist circumference, waist-to-hip ratio, which 

are much more pronounced in women than in men. Indeed, according to the work of [5] and [6], higher adiposity 

indices in women than in men, expose them much more to metabolic diseases such as diabetes, high blood pressure 

etc. Also, biochemical and physiological changes during pregnancy, evidenced by weight gain and adverse effects of 

estrogen on fat, predispose them first to gestational diabetes mellitus but also to the development of diabetes later [7-

9]. However, globally, World Diabetes Federation statistics have shown that men with diabetes outnumber women 

[10]. This is mainly due to android (visceral) obesity, typically found in men and more likely to cause diabetes than 

gynoid obesity, typically found in women [11]. 

 

A comparison of the age groups affected by the pathologies studied shows an increase in their occurrence beyond 

the age of 40. This is in line with the results obtained by [12-14] which showed a peak in the prevalence of these 

diseases and in particular diabetes between 40 and 59 years of age but also an increased risk of their occurring after 

the age of 44 years. This may also be related to the gradual increase in insulin resistance with age and physical 

inactivity [15, 16]. The distribution of patients by family history showed a positive association of this risk factor 

with the occurrence of these conditions. These results were also obtained during the work of [17] and [18] who 

showed a predominance of genetic factors in the occurrence of these pathologies. However, a fringe of these patients 

reported no family history. The occurrence of these pathologies could be related to their level, to environmental 

factors such as poor eating habits, physical inactivity and obesity, especially abdominal obesity. 

 

The results of the morpho-anthropometric, metabolic and biological patient follow-up parameters showed that the 

majority of patients with these diseases had an above-normal weight and a high waist circumference. This is 

explained by the insulin resistance gradually created by this morphological state of obesity which, in addition to the 

sedentary nature of patients, constitutes a real risk factor for the occurrence of these diseases in these patients [19]. 

In addition, the results showed that almost all diabetic patients had a blood glucose disorder while some of the obese 

patients (5.4%) also had this hyperglycemia. This disorder of carbohydrate homeostasis in diabetics is justified 
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because it is characteristic of the disease, but in obese patients, it is also due to a progressive insulin resistance in the 

obese subject.  This has led to the progressive onset of diabetes, which is a condition that cannot be detected in 

obese subjects because it is described as asymptomatic and silent [14]. The results showing normal lipid and serum 

protein levels in patients could be explained by prescriptions already followed by patients, which have prevented the 

development of metabolic complications due to these pathologies in the medium to long term [20]. With regard to 

the evolution of these follow-up parameters during patients' treatments, the results showed a decrease in 

morphoanthropometric parameters (BMI, WC) in both obese and diabetic patients, a decrease in blood glucose 

levels (GAJ) especially in diabetic patients and a stabilization of BP, lipids and blood proteins in all patients. All 

these positive developments show the effectiveness of the treatments followed by patients [21- 23]. 

 

4. Conclusion 

The different anthropometric (BMI, waist circumference), metabolic and biological (blood glucose, blood pressure, 

total cholesterol, HDL-cholesterol, triglycerides, uric acid, urea and creatinine) morpho parameters of diabetic and 

obese patients followed during their treatments have had variable evolutions. For most of these parameters, drug, 

dietary and physical activity prescriptions allowed them to be rebalanced, although for a number of patients, an 

unsatisfactory evolution was recorded. This undesirable change in these parameters is in most cases due to poor 

compliance with these recommendations. 
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