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Background  
Adequate glycemic control prevents acute complications and reduces the risk of 
long-term complications, the use of services, and societal costs. In clinical practice, 
achieving good glycemic control for a diabetic patient over the long term is a challenge, 
considering the complexity of the factors. No study to date has been carried out on 
diabetic patients and the factors that may be linked to poor glycemic control in Haiti. The 
main objective of this study was to identify factors related to poor glycemic control in 
diabetic patients. 

Methods  
This analytical cross-sectional study was designed to evaluate the long-term 
management of diabetic patients. Patients seen in an outpatient clinic in Saint-Nicolas 
Hospital (Saint-Marc, Haiti) from March to May 2022 were recruited. During this period, 
268 diabetic patients were seen during their routine medical visits, of which 226 met our 
criteria and agreed to participate. They were interviewed by the examiners, with 
questions that allowed us to assess the association of poor glycemic control according to 
the American Diabetes Association objectives, with demographic and clinical factors 
identified from our literature review. The analysis included descriptive, bivariate and 
multivariate logistic regression using Epi Info 7.2.2.6. P value <0.05 was considered 
statistically significant. 

Results  
The majority, 84.96%, was of female sex with a mean age of 60 ±9.87. More than half of 
the patients (59.29%) had their diagnosis for at least 5 years, and 67.26% had poor 
glycemic control. According to the Morisky score, 50.88% had good adherence. The main 
comorbidities were hypertension and obesity/overweight, 95% and 59%, respectively. 
Multivariate analysis after logistic regression showed that pathological proteinuria (odds 
ratio (OR)= 2.20, 95% confidence interval (CI) 1.0356 - 4.6920, p=0.04) and patients 
receiving both oral hypoglycemic drugs and insulin (OR=2.58, 95% CI: 1.0613 - 6.3109, 
p=0.03) increased the probability of having poor glycemic control. 

Conclusions  
Patients on oral hypoglycemic drugs and insulin who also had pathological proteinuria 
were linked to poor glycemic control. Strengthening patient education before optimizing 
pharmacological treatment would improve glycemic control, preventing renal 
complications. A larger study considering other potential barriers would be necessary to 
add further knowledge to what this study has presented. 

Diabetes is a chronic disease characterized by absolute 
or relative insulin deficiency due to insufficient secretion 
and/or action.1 The resulting metabolic abnormalities, such 
as hyperglycemia, lipid and protein metabolism disorders, 
contribute to cardiovascular complications, retinopathy, 
nephropathy and neuropathy.2 Suboptimal glycemic con
trol in diabetic patients has serious repercussions of even 

more complications, higher cost of care and increased need 
for services.3,4 Meanwhile, adequate glycemic control pre
vents acute complications and reduces the risk of long-term 
complications, the use of services and associated costs.5,
6 In clinical practice, achieving good glycemic control for 
a diabetic patient over the long term represents a chal
lenge. This is because of the complex interplay of the dis
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Figure 1. Flow-chart of patient selection     

ease process itself, the inadequacy of therapeutic regimens 
and the attitudes of both patients and doctors.7 

In Haiti, the prevalence of diabetes in 2016, according 
to the WHO, was 6.9%.8 On average, 75 diabetic patients 
were seen at the clinic every month in 2021 and 80 in 2020 
at Saint-Nicolas Hospital for routine visits. They represent 
about 15% of the clinic, and long-term management can 
potentially be difficult for the patient and providers. No 
study to date has been carried out on diabetic patients and 
the factors that may be linked to poor glycemic control in 
Haiti. 

Considering that 60% of diabetic patients have poor 
glycemic control,9 this study aimed to identify factors re
lated to poor glycemic control in diabetic patients in an 
outpatient clinic, having demonstrated above the potential 
benefits of controlled glycemia. Efforts could be more tar
geted, and social measures, among others, could be 
adopted. 

METHODS 
SELECTION AND DESCRIPTION OF PARTICIPANTS 

We conducted an analytical cross-sectional study at Saint-
Nicolas Hospital in Saint-Marc, Haiti, over three months 
(March to May 2022.) All diabetic patients seen at the clinic 
during the study period for their routine consultation were 
asked to participate. We excluded patients enrolled less 
than a year at the clinic and patients newly diagnosed with 
diabetes because we wanted to give them enough time to 
get used to the routine of chronic disease care and adher
ence. Patients with more than a year of lost follow-up have 
to follow up with mental health and are also excluded. 

We used a study questionnaire containing the demo
graphic, clinical data, and adherence retrieved from our lit
erature review and the Morisky Medical Adherence Scale 
-8 (MMAS-8) (Online Supplementary Document). The ex
aminer interviewed the patients (to collect the data in the 
questionnaires) after each consultation. Training was pro
vided prior to the start of the study by the investigators. 

TECHNICAL INFORMATION 

The patients were briefed about the study before consulta
tion, and the interview was conducted after their medical 
consultation. After signing the consent form, their vitals 
were taken, and they were asked to submit a urine specimen 
for dipstick analysis. The results for proteinuria were noted 
in the study questionnaire. Blood sugar level was assessed 
with a glucose meter used in the clinic. The variables were 
chosen according to our literature review. 200 patients 
would provide significant power to detect an effect. The fol
lowing formula gives the calculation of the sample size: 

P: estimate of the proportion (50%) 
D: margin of error (5%) 
Z: value corresponding to a confidence level of 90% 

We found that the minimum sample was n= (1.645*2 x 
0.5 x 0.5) / (0.05*2) = 271. Assuming a non-response rate 
of 10%, the final size of the sample was n=271 + 271*0.10 = 
298. 

Poor glycemic control was defined as a fasting blood glu
cose <80 mg/dl or >130 mg/dl or a postprandial blood glu
cose >180 mg/dl.10 The relationship between the outcome - 
poor glycemic control – was assessed in relation to sex, age, 
duration of diagnosis, blood pressure, presence of comor
bidities, employment, level of education, dipstick protein
uria, BMI, dyslipidemia, days of physical activities, medica
tion, adherence (assessed by MMAS-8), visits and HBA1C 
level. 

Uncontrolled hypertension was defined as blood pres
sure >140/90 mm hg taken on the day of the consultation 
in a patient with known hypertension. BMI was also defined 
based on the findings on the day of consultation. Patients 
answered questions about the duration of their diagnosis, 
employment, number of days spent engaging in physical 
activity, and level of education when asked by the inter
viewer. Comorbidities, medication, number of visits to the 
clinic during the year, and type of diabetes were noted 
as found on the patient’s medical file. Dyslipidemia was 
defined as HDL<45 mg/dl, total cholesterol >200mg/dl or 
triglycerides >150 mg/dl and was discarded if they were 
more than 1 year old. Pathological proteinuria was defined 
as ≥+1 on the dipstick specimen collected.11 HbA1C was 
discarded if it was more than 3 months old and was defined 
as abnormal if > 7%.10 Adherence was assessed by the 
MMAS-8, which has good validity (α=.83),12 and has been 
used in clinical trials for chronic diseases like hyperten
sion.13,14 

STATISTICS 

Data analysis was performed using Epi Info 7.2.2.6 software. 
We used the presence of poor glycemic control as the de
pendent variable and the other variables – dichotomized 
as planned based on the study protocol, available upon re
quest– as independent variables. The analysis included de
scriptive, bivariate and multivariate logistic regression. We 
used the odds ratio with corresponding 95% confidence in
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tervals to assess the direction of the association. P value 
<0.05 was considered statistically significant. 

RESULTS 

During the study period, we interviewed 268 diabetic pa
tients at the clinic, which was reduced to 226 after consid
eration of the inclusion and exclusion criteria. With a mean 
age of 60 ±9.87, most participants were female (84.96%). 
More than half of the patients, 59.29%, had lived with their 
diagnosis for at least 5 years, and 67.26% had poor glycemic 
control. According to the MMAS-8, 50.88% had good adher
ence. 

A total of 202 (89.38%) had at least one comorbidity 
associated with diabetes: among these 202 patients, 192 
(95.04%) had hypertension, including 114 (56.43%) with 
hypertension alone and 78 (38.61%) with hypertension and 
at least one other comorbidity. Two-thirds were obese or 
overweight (59.73%) and less than half had dyslipidemia 
(42.54%), two considerable comorbidities in our popula
tion. Nearly 71% of patients do not engage in physical ac
tivities or do so less than 3 days a week. Most patients 
(70.8%) were placed on oral hypoglycemic drugs, 19.47% 
received oral hypoglycemic drugs and insulin treatment, 
and 9.73% received only insulin. Pathological proteinuria 
was found in 27.42% of patients. Glycated hemoglobin was 
found in 60 (26.55%) records, half of which were abnormal, 
i.e., HbA1C >7%. Among the 226 patients, 33.63% were un
educated, 45.13% had a primary level, 21.34% had a high-
level education (secondary or university), and 53.98% were 
unemployed (Table 1). 

Patients receiving oral hypoglycemic drugs (odds ratio, 
OR= 0.34, 95% confidence interval, CI-=0.14 - 0.81, 
P=0.012) and patients with less than 5 years of diagnosis 
(OR= 0.53, 95% CI=0.30 – 0.95, P =0.034), were less likely 
to have poor glycemic control. There was no difference in 
glycemic control among patients by age, gender, BMI, type 
of diabetes, proteinuria, adherence, uncontrolled hyperten
sion, presence of comorbidities and dyslipidemia, HbA1C, 
number of days of physical activities, level of education, 
employment or number of visits (Table 2). 

Pathologic proteinuria (OR= 2.20, 95% CI=1.04 - 4.70, P 
=0.04) and patients receiving oral hypoglycemic drugs and 
insulin (OR= 2.58, 95% CI: 1.06 - 6.31, P =0.03) had a pos
itive and significant effect on the outcome (Table 3). These 
patients were twice as likely to have poor glycemic control. 

DISCUSSION 

Diabetes is a chronic disease that significantly affects the 
quality of life of patients.15 The morbidity and mortality 
linked to this disease and the possible long-term complica
tions represent a heavy burden for the family and society.16 

The main objective of the management of a diabetic patient 
is to achieve optimal control of glycemia, which would re
duce the occurrence of complications. Identifying and cor
recting factors linked to poor glycemic control is a big chal
lenge, especially in a low-income country. 

Though this study is cross-sectional, we found that 
67.2% of the patients did not achieve their glycemic goal. 
The studies in our review are almost unanimous in noting 
that most patients have poor glycemic control, with ex
tremes ranging from 61.9%17 to 91.8%18 in countries with a 
socioeconomic background like Haiti. In the USA, this rate 
of poor glycemic control is about 12.9%.19 Different base
line knowledge of the disease between these two popula
tions, lack of consistent recommendations for optimizing 
glycemic control, presence of health insurance, and uneven 
health insurance coverage and access to primary care are 
other factors that influence glycemic control.20,21 

Women are more likely to consult than men, due to 
better health seeking behaviors according to a CDC re
port.22 The strong female predominance of our population, 
84.96%, can undoubtedly be explained culturally by the im
age of a stoic husband, who is a hard worker and provider 
of the family, making the diagnosis of certain chronic dis
eases rarer among them. The studies are not unanimous on 
this subject, with the prevalence varying according to the 
study. Conversely, men tend to be more insulin resistant 
due to a greater distribution of visceral and hepatic fat.22,23 

A study has shown that women in charge of the household 
neglect their health and have worse glycemic control as a 
result.24 Several studies have shown that glycemic control 
becomes increasingly difficult as people age.16,25,26 How
ever, this difference was not identified in our study. 

In our study, patients receiving oral hypoglycemic drugs 
and insulin are 2.5 times likelier to have poor glycemic 
control, a finding similar to other studies included our re
view.22,27 Diabetes is a progressive disease, that is increas
ingly becoming challenging to manage pharmacologically 
if patients need additional drugs to optimize their treat
ment. Therefore, ensuring good patient education and find
ing strategies to reinforce patient compliance instead of 
adding drugs or maximizing doses have been proposed.28 

Following the same line of thought, a long duration of di
agnosis is associated with bad glycemic control because of 
the progressive exhaustion of the beta cells of the pancreas 
evolving towards an insulinopenia and making the dietary 
changes and the oral drugs less effective.29 We also noticed 
in our study that patients with less than 5 years of diagnosis 
had better glycemic control than those with a much longer 
duration of diagnosis. 

A low level of education, was linked to poor knowledge 
of the disease, risky health behaviors and irregular moni
toring. In contrast, a higher level of education is associated 
with the more active participation of patients in their 
care.23,30 Employment status did not show a statistically 
significant association in our study. Although one study 
showed that being employed meant that patients had less 
time to fully devote themselves to controlling their dis
ease.25 

Only 43% of our patients exceeded more than 10 visits 
over the year. This suggests that patients need to be en
couraged to attend scheduled visits. An effective approach 
to improve attendance is by reinforcing education on the 
benefits of participating in regular physical activity which 
is associated with better glycemic control.28,31 Even though 
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Table 1. Demographic, clinical and paraclinical characteristics of the population         

Variables N=226 Percentage 

Sex Female 
Male 

192 
34 

84.96% 
15.04% 

Age <60 years 
≥60 years 

103 
123 

45.58% 
54.42% 

Days of physical activities 0-3 days/week 
≥3 days/week 

160 
66 

70.80% 
29.20% 

Education level Non schooled 
Primary level 

Secondary level 
University 

76 
102 
37 
11 

33.63% 
45.13% 
16.37% 
4.87% 

Employment Yes 
No 

104 
122 

46.02% 
53.98% 

Adherence Good 
Poor 

115 
111 

50.88% 
49.12% 

Comorbidities Present 
Absent 

202 
24 

89.38% 
10.62% 

Diagnosis duration <5 years 
≥ 5 years 

92 
134 

40.71% 
59.29% 

Number of visits in the past year >10 visits 
≤10 visits 

99 
127 

43.81% 
56.19% 

BMI Overweight/Obese 
Normal 

135 
91 

59.73% 
40.27% 

Timing of glycemic control Fasting 
Postprandial 

219 
7 

96.90% 
3.10% 

Type of diabetes Type 1 
Type 2 

8 
218 

3.54% 
96.46% 

Glycemic control Poor control 
Good control 

152 
74 

67.26% 
32.74% 

Medication Oral hypoglycemic drugs 
Oral hypoglycemic drugs & Insulin 

Insulin 

160 
44 
22 

70.80% 
19.47% 
9.73% 

Blood pressure Controlled hypertension 27 11.95% 

Uncontrolled hypertension 165 73% 

No hypertension 34 15.05 

Lipid profil Total cholesterol< 200 mg/dl 45 19.91% 

Total cholesterol>200 mg/dl 111 49.11% 

HDL>50 mg/dl 61 26.99% 

HDL < 50 mg/dl 95 42.03% 

Triglycerides< 150 mg/dl 119 52.65% 

Triglycerides> 150 mg/dl 37 16.37% 

Absent 70 30.98% 

HbA1C HbA1C>7% 30 13.27% 

HbA1C ≤7% 30 13.27% 

HbA1C >3 months old 166 73.45% 

Proteinuria Trace 
1+ 
2+ 
3+ 

Negative 

13 
41 
13 
8 

151 

5.75% 
18.14% 
5.75% 
3.53% 

66.81% 

the strength of the association between physical and 
glycemic control is still debated, certain studies mentioned 
lack of time granted to physical activity, appropriate space 
or even the weather as the probable cause.32,33 It is an as

pect that should not be overlooked in the counseling given 
to the patients. 

Patients with hypertriglyceridemia and elevated LDL 
showed a statistically significant association with poor 
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Table 2. Bivariate analysis of factors linked to poor glycemic control in diabetic patients             

Variables OR (95% Confidence interval) P-value 

Sex Female 1.54 (0.72 - 3.25) 0.22 

Age >60 years 1.24 (0.71 - 2.18) 0.35 

Number of days of physical activities 0-3 days/week 1.06 (0.56 - 1.91) 0.83 

Education level Non schooled 0.80 (0.40 - 1.62) 0.38 

Employment No 1.04 (0.59 - 1.83) 0.86 

Adherence Poor 1.42 (0.81 - 2.48) 0.16 

Comorbidities Present 1.97 (0.70 - 5.50) 0.08 

Diagnosis duration <5 years 0.53 (0.30 - 0.93) 0.034 

Number of visits >10 visits 1.55 (0.88 - 2.77) 0.15 

BMI Overweight/Obese 0.85 (0.48 - 1.52) 0.68 

Type of diabetes Type 2 1.26 (0.29 - 5.45) 0.74 

Medication Oral hypoglycemic drugs 0.34 (0.14 - 0.81) 0.012 

Hypertension High blood pressure 1.05 (0.44 -2.47) 0.90 

Dyslipidemia Present 0.72 (0.41 - 1.27) 0.34 

HbA1C >7% 1.15 (0.50 - 2.67) 0.77 

Proteinuria Pathologic 1.92 (0.78 - 3.78) 0.055 

Table 3. Multivariate analysis of factors linked to poor glycemic control in diabetic patients after logistic               
regression  

Factors or characteristics OR 95% C.I. P-value 

<5 years of diagnosis (=Yes) 0.7298 0.3812 1.3974 0.3420 

Pathologic proteinuria (=Yes) 2.2043 1.0356 4.6920 0.0403 

Oral hypoglycemic drugs/Insulin (=Yes) 2.5881 1.0613 6.3109 0.0365 

Unemployed (=Yes) 0.9536 0.5160 1.7623 0.8795 

Dyslipidemia (=Yes) 0.7234 0.3791 1.3804 0.3261 

Uncontrolled hypertension (=Yes) 0.9871 0.3480 2.8004 0.9806 

Poor adherence (=Yes) 1.6870 0.8906 3.1955 0.1086 

<10 visits (=Yes) 1.4601 0.7682 2.7749 0.2480 

Comorbidities (=Yes) 0.4311 0.1136 1.6363 0.2163 

<60 years (=Yes) 0.9542 0.4889 1.8625 0.8908 

Female sex =Yes) 0.8916 0.3497 2.2733 0.8101 

HbA1C>7% (=Yes) 1.3440 0.4971 3.6336 0.5602 

Low education level (=Yes) 0.6247 0.2555 1.5276 0.3024 

Overweight/Obese (=Yes) 0.5443 0.0429 6.9123 0.6390 

Type of diabète (Type 1=Yes) 0.9616 0.4765 1.9403 0.9129 

Constant * * * 0.2950 

glycemic control,15,34,35 probably due to the prolonged en
try of fatty acids into beta cells causing lipotoxicity, which 
in itself is responsible for the relative insulin deficiency.36 

However, this was not replicated in our study, although 42% 
of patients had dyslipidemia. Nevertheless, since we did not 
ascertain the use of other medications from patients, it is 
possible that the use of lipid-lowering drugs played a role. 

Hypertension, being obese or overweight were the main 
comorbidities identified in our study. We found a link be

tween poor blood pressure control, hyperglycemia,16 and 
obesity.37,38 Although this has not been proven in our 
study, we want to emphasize that good control of glycemia 
also requires optimal treatment of blood pressure. Protein
uria is an important presumptive element of end-stage 
chronic kidney disease and a modifiable risk factor for car
diovascular mortality.39,40 Hypertension, duration of dia
betes and obesity are risk factors for pathological protein
uria.41 The presence of pathological proteinuria is linked to 
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poor glycemic control in our study, we should therefore em
phasize a holistic approach in the intervention strategy and 
the management of diabetic patients among the study pop
ulation. We should seek to understand the barriers against 
compliance, dietary habits, management of diabetes and 
comorbidities. 

Non adherence to diabetic medications and using more 
than one oral hypoglycemic drug were statistically linked 
to poor glycemic control in this study in Tanzania.33 Poor 
glycemic control reached 83% in this study in Indonesia and 
was linked to medical adherence.32 Based on HbA1c val
ues, 91.8% of diabetic patients had poor glycemic control, 
which was statistically linked to obesity, dyslipidemia and 
BMI in this study published in India.18 Nearly two-thirds 
of patients had poorly controlled diabetes in this study in 
Ethiopia, probably due to age, exercise, level of education, 
duration of treatment and smoking.25 Another study in the 
same country revealed 70% of poor glycemic control among 
diabetic patients, statistically linked to poor medication ad
herence and taking a combination of insulin and oral med
ication.27 In Brazil, over 60% in the study population had 
HbA1c levels >7%, which was associated with insulin use 
and less frequent follow-ups.30 Good medical adherence 
reached nearly 51% in our study. Though it didn’t reach sta
tistical significance, counselling on medical adherence is a 
cornerstone in ambulatory patient care. 

Our study has limitations. Important elements con
tributing to good glycemic control have not been assessed: 
diet and lifestyle habits, other medications that could alter 
glycemic metabolism, the presence of infections, types and 
numbers of oral hypoglycemic drugs used, and the level of 
understanding of the disease. There is selection bias based 
on the solitary measurement of glycemia to assess good 
control of chronic disease and information bias during the 
interviews. Causality cannot be inferred due to the cross-
sectional nature of our study. 

CONCLUSIONS 

Considering the complex factors preventing optimal 
glycemic control in diabetics, their identification and a sub
sequent strategic approach would be an important step to
wards reducing acute and chronic complications, rational 
use of services and less cost. Findings from our study sug
gest that receiving oral hypoglycemic drugs, insulin and 
the presence of pathologic proteinuria are factors linked 
to poor glycemic control. Strengthening the education of 
the patients before optimizing pharmacological treatment 
would lead to better control, hence preventing renal com
plications. A larger study considering other potential barri
ers would be necessary. 
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