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Abstract 
 

Background: The prevalence of Diabetes mellitus (DM) is increasing worldwide. The complications of DM arising from 

hyperglycaemia are well documented and. However, there is a lack of data, poor awareness and information on 

hypoglycaemia in DM. 

Objective: To describe the prevalence and factors associated with hypoglycaemia among patients with Type 2 Diabetes 

mellitus (DM).  

Methods: This was a retrospective study of the clinical records of patients with Type 2 DM at the Family Medicine 

Clinic of a Nigerian teaching hospital from January 2019 to January 2020. The sociodemographic and clinical 

characteristics, including hypoglycaemia, Glycosylated Haemoglobin (HbA1c), Fasting and Random blood glucose, 

were retrieved.  

Results: A total number of 570 patients were assessed, with a prevalence of 43 (7.5%) of hypoglycaemia. The mean age 

of the patients in the study was 58.2±10.9 years (range: 36-83 years). Metformin (557; 97.7%), Sulphonylureas (377; 

66.1%), Dipeptidylpeptidase -4 inhibitors (137; 24.0%) and insulin (72; 12.6%) were the most prescribed anti-diabetic 

medications. hypoglycaemiaA majority (29; 67.4%) of the hypoglycaemia episodes occurred in the morning, while most 

(24; 55.8%) of the episodes of hypoglycaemia were mild. Mean age (t= 2.35; p = 0.019), presence of hypertension (X2 = 

6.92, p = 0.008) and dyslipidaemia (X2 = 7.86, p = 0.005) were associated with hypoglycaemia. 

Conclusions: The prevalence of hypoglycaemia in the Outpatient clinic was low, while the presence of comorbidities                                   

(hypertension and dyslipidaemia) and age were associated with hypoglycaemia. There is a need for patient education 

and Self-Monitoring of Blood Glucose (SMBG) to prevent complications of hypoglycaemia. hypoglycaemia 

 

Keywords: Dipeptidylpeptidase-4 Inhibitors, Dyslipidaemia, Hypertension, Hypoglycaemia, Insulin, Sulphonylurea.   

 

Introduction 

 

The prevalence of Diabetes mellitus is increasing 

worldwide and in Africa, with the International 

Diabetes Federation (IDF) projecting that there 

will be an increase in persons with DM from 463 

million in 2019 to 700 million by 2045. [1] The strict 

control of DM is increasingly emphasised 

following the benefits demonstrated in various 

studies, including the UK Prospective Diabetes 

Study (UKPDS) and The Diabetes Control and 

Complications Trial (DCCT) studies on 
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preventing complications. [2, 3] Due to the shortage 

of endocrinologists in Nigeria and Africa, 

primary care physicians care for many Type 2 

DM (T2DM) patients. Hypoglycaemia in T2DM 

patients in Outpatient settings has been 

documented in literature within and outside 

Nigeria. [4-7]  

 

Hypoglycaemia is a medical emergency and a 

prevalent complication of intensive diabetes 

therapy. [8, 9] Randomized controlled trials, 

namely, the ADVANCE, [10] VADT, [11] and 

ACCORD, [12] studies revealed a three-fold 

increased risk of hypoglycaemic episodes while 

trying to maintain glycaemic goals. Although 

preventable, hypoglycaemic episodes, especially 

if severe or recurrent, may result in increased 

cardiovascular morbidity and mortality, 

significant psychosocial dysfunction, and 

reduced quality of life. [13, 14] A recent study in the 

United States found that nearly 76% of clinicians 

would treat their patients with diabetes more 

aggressively if not for concerns about inducing 

low blood sugar. [15] Unfortunately, the actual 

burden of DM in most centres is underestimated 

due to poor use of Self- monitoring of Blood 

Glucose, hence poor diagnosis, lack of 

knowledge on its implications and ultimately, 

poor treatment.    

 

Whipple's triad most convincingly documents 

hypoglycaemia: symptoms consistent with 

hypoglycaemia, a low plasma glucose 

concentration at the time of the symptoms, and 

reversal of those symptoms when the plasma 

glucose concentration is corrected. [13] The 

American Diabetes Association (ADA) defined 

hypoglycaemia as blood glucose of less than or 

equal to 70mg/dl. [13] The American Diabetes 

Association (ADA)/ European Association for 

the Study of Diabetes (EASD) 2018 Classification 

of hypoglycaemia classifies hypoglycaemia as 

follows: [16]  

a) Level 1: Glucose = 55 mg/dl 

(3.0mmol/l)– 70mg/dl (3.6mmol/l)  

b) Level 2: Glucose < 55 mg/dL (3.0 

mmol/L) 

c) Level 3: A severe event characterised by 

altered mental and physical status 

requiring assistance.  

The ADA Work Group on T2DM also coined a 

term, "Probable Symptomatic Hypoglycaemia", 

where the exact value of the glucose levels need 

not be measured.[13] The reported prevalence of 

hypoglycaemia in a study in south-western 

Nigeria was 50%, [17] similar to the finding in a 

survey in South-eastern Nigeria, which reported 

a prevalence of 48%. [7] They were both higher 

than the finding in a German prospective trial, 

which reported a hypoglycaemia prevalence of 

14%. [18] A study carried out in South-eastern 

Nigeria among patients with DM reported that 

knowledge of the causes, symptoms, and 

self‑management practices for hypoglycaemia 

was inadequate. [4] It is essential to examine the 

problem of hypoglycaemia to identify associated 

factors, including the timing. This study aimed to 

describe the prevalence and some of the factors 

associated with hypoglycaemia among patients 

with T2DM in a primary care clinic setting, with 

a view to further research on this commonly 

missed medical challenge. 

 

 

Methods 

 

Study Area 

This study was carried out at the Chronic Medical 

Disorder (CMD) Clinic of the Family Medicine 

Department, Lagos State University Teaching 

Hospital, Ikeja, Lagos. The hospital is situated in 

the Southwestern part of Nigeria in Lagos State, 

and the centre serves as a training, research and 

referral centre in the state. The CMD Clinic enrols 

and manages patients with uncomplicated 

T2DM. The annual CMD Clinic attendance is 

about 4,000, with a monthly average of 100 

patients and weekly attendance of 20-30 patients.  

 Study Design: This was a retrospective study of 

the clinical records of patients with T2DM treated 
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from January 2019 to January 2020, assessing for 

documented clinical or laboratory 

hypoglycaemia. 

Study Population: It comprised 555 patients with 

T2DM who were on oral hypoglycaemic 

medications and received medical care at the 

CMD Clinic of the Lagos State University 

Teaching Hospital (LASUTH), Ikeja, Lagos State.  

Inclusion Criteria: Adult patients (18 years and 

above) with T2DM who were on oral 

hypoglycaemic medications and whose hospital 

records showed documented clinical features of 

hypoglycaemia and fasting and random blood 

glucose values.  

Exclusion Criteria: Patients without the required 

clinical information and those diagnosed with 

Type 1 DM, Gestational DM or secondary DM. 

 

Data Collection and Procedure: At presentation 

at the clinic, the blood pressure, fasting blood 

glucose or random blood glucose readings are 

routinely measured.  The blood glucose readings 

from Self-Monitoring of Blood Glucose (SMBG) 

of patients who practice it are also reviewed and 

recorded. Clinical records of blood glucose levels 

and symptoms among diabetic patients are also 

studied in the clinic. Blood glucose is obtained at 

each visit while glycosylated haemoglobin 

(HbA1c) is assayed every 3-6 months. 

In the present study, the sociodemographic 

characteristics of patients were also retrieved 

from the records. The clinical characteristics, 

including the details of oral hypoglycaemic 

medications used, clinical features of 

hypoglycaemia, co-morbid conditions, were 

recorded. Similarly, the Self-Monitoring of Blood 

Glucose (SMBG) records were examined for 

patients who used that method of care.  

 

Definition of Outcome Variables 

Hypoglycaemia was defined as Fasting or 

Random blood glucose below 70mg/dl. [13] The 

severity was further classified as mild (55-

70mg/dl) and severe (< 55mg/dl). [13]  

Hypertension was defined as systolic blood 

pressure ≥ 140mmHg and or diastolic blood 

pressure ≥ 90mmHg or use of anti-hypertensive 

medications.  

Dyslipidaemia was defined as Total Cholesterol 

≥ 200mg/dl, HDL < 40mg/dl, Triglyceride ≥ 

150mg/dl and LDL ≥ 150mg/dl or use of anti-

lipid drugs.  

Obesity was defined as Body mass index (BMI) ≥ 

30kg/mg2. 

Glycaemic control was described as "good" with 

glycosylated haemoglobin (HbA1c) ≤7% or 

"poor" with HbA1c >7%. 

 

Ethical Approval: Approval was granted by the 

Health and Research Ethics Committee of 

LASUTH with approval number 

LREC/06/10/1491. The personal details of the 

patients were used in a non-identifiable and 

confidential manner.  

 

Data analysis: Data were analysed using Epi Info 

7, Centre for Disease Control (CDC). Percentages, 

means and standard deviations of numerical 

variables were determined. Categorical variables 

were compared using the Chi-Square test with 

Fisher’s Exact test applied where cells had 

numbers less than 5. Continuous variables were 

compared using the Student’s t-test. Statistical 

significance was defined by a p-value <0.05.  

 

 

Results  

 

A total of 570 patients with T2DM were studied, 

with about half (269; 47.2%) being older (≥ 60 

years). The mean age of the patients was 

58.2±10.9 years. Close to two-thirds of the 

patients (366; 64.2%) were females. Close to two-

thirds (363; 63.7%) were on two or more oral 

hypoglycaemics. Overall, 257 (45.1%) had poor 

glycaemic control. Most of the patients had 

comorbidities; 350 (61.4%) were hypertensive, 

281 (49.3%) had dyslipidaemia, and 110 (19.3%) 

were obese, as shown in Table I. About one-tenth 
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(43; 7.5%) of the patients had hypoglycaemia with 

severe hypoglycaemia in about one fifth (9/43; 

20.9%), as shown in Table I.  

 

Metformin (557; 97.7%), sulphonylureas (377; 

66.1%), dipeptidylpeptidase -4 inhibitors (137; 

24.0%) and insulin (72; 12.6%) were the most 

prescribed oral hypoglycaemic medications as 

shown in Table II. Most of the cases of 

hypoglycaemia (28; 65.1%) occurred in the 

morning, while a third (13; 30.2%) occurred in the 

afternoon. A case each (2.3%) was recorded at 

night and midnight. 

 

The mean age of the patients with hypoglycaemia 

was significantly higher, 61.9±11.7 years vs 

57.9±10.8 years (t = 2.35, p = 0.019). The average 

number of oral hypoglycaemics received by 

patients with and without hypoglycaemia was 

similar (1.9±0.3 vs 1.9±0.5; t = 0.05, p = 0.96). 

Although patients with hypoglycaemia had a 

longer duration of illness, the difference lacked 

statistical significance (7.0±6.2 years vs 6.1±6.1 

years; t = 0.93, p = 0.35). In addition, the mean 

HbA1c was higher among those without 

hypoglycaemia but without statistical 

significance (8.5±2.6% vs 7.7±2.3%; t = 1.72, p = 

0.06). The presence of hypertension and 

dyslipidaemia were significantly associated with 

the occurrence of hypoglycaemia (p = 0.008 and 

0.005, respectively), as shown in Table III.  

 

 

Discussion 

 

This retrospective audit of patients with T2DM 

attending a primary care setting may assist with 

drawing attention to the burden of 

hypoglycaemia at the primary care level. The 

audit found the prevalence of hypoglycaemia as 

7.5%. This is far lower than other studies in 

Nigeria reported, with figures ranging from 50% 

in southwest Nigeria [17] to 48% in southeast 

Nigeria [7] and 41.2% in Benin, southern Nigeria. 

[8] The prevalence in the present study is closer to 

the finding in a German prospective trial, which 

reported a prevalence of 14%. [18] The lower rate 

reported from the present study may be due to 

the results of SMBG, which were not recorded 

during clinic visits.  

 

The preponderance of females in the present 

study is in keeping with the findings in other 

studies in Nigeria [17,18] and India [19], suggesting 

that females use health care facilities more than 

males. However, there was no significant 

association between gender and hypoglycaemia 

in this study. There was also a preponderance of 

elderly patients in the present study as the mean 

age of the participants was 60.7 years, similar to 

the findings in other studies. [8,17-19] Advanced 

age may likely be significantly associated with 

hypoglycaemia in this study. This group of 

patients can have severe consequences from falls 

arising from hypoglycaemia, including fractures, 

amongst other complications. It was also noted 

that about half of the participants received anti-

neuropathy drugs. Autonomic dysfunction 

affects awareness and response to 

hypoglycaemia. Therefore, this condition 

predisposes to severe forms of hypoglycaemia. 
[4,12]  

 

The risk factors for hypoglycaemia in T2DM, in 

addition to medications, include physical 

exercises, advanced age, presence of 

comorbidities, lack of awareness of features of 

hypoglycaemia, excessive dieting or weight loss, 

alcohol, long duration of the illness and long 

duration of insulin use. [8,13,20 -,22] The association 

of hypoglycaemia with age and comorbidities 

such as hypertension and dyslipidaemia as found 

in the present study agrees with the findings in a 

southwest Nigeria study which reported that 

older age, longer duration of diabetes illness, 

possession of a glucometer and use of insulin 

were associated with higher odds of 

hypoglycaemia. [17]  
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Table 1: Sociodemographic and clinical characteristics of the participants 

 

Variable  Frequency (N) Percentage (%) 

Age (Year) (N = 570) 

21-29 
30-39 
40-49 
50-59 
60-69 
>70 
 

 
03 
28 
77 
193 
184 
 85 

 
  0.6 
  4.9 
13.5 
33.8 
32.3 
14.9 

 
Gender (N = 570) 
Male  
Female  

 
 
204 
366 

 
 
35.8 
64.2 

 
Ethnic Group (N = 570) 

Yoruba  
Ibo  
Others  
Hausa  

 
 
304 
149 
108 
  09 

 
 
53.3 
26.1 
18.9 
1.6 

 
Current Smoking (N = 570) 
No  
Yes 

 
 
548 
  22 

 
 
96.1 
3.9 

 
Use of Alcohol (N = 570) 
No   
Yes 

 
 
480 
  90 

 
 
84.2 
15.8 

   
History of Hypertension (N = 570) 

No 
Yes  

 
218 
352 

 
38.2 
61.7  
 

Dyslipidaemia (N = 570) 
No 
Yes   

 
289 
281 
 

 
50.7 
49.3 

Obesity (N =278) 

No 
Yes 
 

 
168 
110 
 

 
60.4 
39.6 

   

 

This study noted that only about a quarter of the 

patients had clinical symptoms, hence the 

importance of glucometers in monitoring high-

risk patients. A study in China reported that 

episodes of hypoglycaemia occurred at various 

times, including before meals in the morning, 

mid-day, and night. [23]. However, a study design 

that checked glucose levels multiple times in the 

day was used in that Chinese study.[23] Other 

studies have reported different high-risk periods 

such as the night, before lunch and before going 

to bed, [24] night and after each meal, [25] or before 

lunch, [26] as the highest risk times for the 

occurrence of hypoglycaemia.  
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Table I1: Details of diabetic illness, medications and occurrence of hypoglycaemia 
 

Variable  Frequency (N) Percentage (%) 

Duration of Diabetic Illness (Years) 
(N = 570) 
0-5 
6-10 
11-15 
>15 
Mean- 8.47± 2.67 

 
 
355 
104 
  55 
  56 
 

 
 
62.3 
18.3 
9.6 
9.8 
 

 
Number of anti-diabetic Drugs  
(N = 570) 
1 
2 
3 
More than 3 
Mean- 1.96± 0.57 

 
 
 
114 
363 
  62 
  31 

 
 
 
20.0 
63.7 
10.9 
5.4 

 
Types of Drugs* (N = 570) 
Metformin 
Sulphonylurea  
DPP-4 
Insulin   
SGLT-2 
α glucosidase inhibitors  

 
 
557 
377 
137 
 72 
 9 
 5 

 
 
97.7 
66.1 
24.0 
12.6 
1.6 
0.9 
 

Glycaemic Control (HbA1c) 
(N-377) 
≤7% 
>7% 
Mean HbA1c 8.47 ± 2.67 

 
 
122 
255 

 
 
32.4 
67.6 

   
Hypoglycaemia (N = 570) 

No 

Yes  

 
527 
  43 

 
92.5 
  7.5 

 
Severity of Hypoglycaemia  
(N = 43)  
Severe  
Not severe  

 
 
 
09 
34 

 
 
 
20.9 
79.1 

*- Multiple responses                                                                                                                   

 

Another Nigerian study reported that 28.3% of 

hypoglycaemic episodes occurred in the 

afternoon, before lunch but least occurred at 

night. [17] These differences may be due to the 

different methods used to report the occurrence 

of hypoglycaemia. It could also be affected by the 

practice of self-monitoring blood glucose. The 

present study found that the highest risk of 

hypoglycaemia was in the morning and 

afternoon. This could be because most of the data 

were obtained from clinical records of patients 

who checked their blood glucose levels in the 

clinics. Studies have indicated that 

hypoglycaemia or severe hypoglycaemia can 

occur in a percentage of patients taking insulin 

therapy, [27] or metformin and sulfonylurea 

combination. [27-30] Shiraam et al., [31] also reported 

that the combination therapy of sulfonylurea 

with metformin was the most frequently used 

therapy for patients with T2DM who suffered 

hypoglycaemic coma.   
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Table III: Relationship between sociodemographic and clinical factors and hypoglycaemia 

 
Variable  Hypoglycaemia  

Absent  
 

Hypoglycaemia  
Present  
 

Statistics p-value 

Mean Age (years)* 57.9±10.85  61.98± 11.7 2.35 0.019 
 
Gender  
Male (n = 204) 
Female (n = 365) 

 
 
187 (91.7) 
339 (92.9) 

 
 
17 (8.3) 
26 (7.1) 

 
 
0.27 

 
 
0.60 

 
Presence of Hypertension  
No (n = 214) 
Yes (n = 349) 
 

 
 
 
206 (96.3) 
315 (90.3) 

 
 
 
8 (3.7) 
34 (9.7) 
 

 
 
 
6.92 

 
 
 
0.008 

Presence of 
Dyslipidaemia  
No (n = 289) 
Yes (n = 280)  

 
 
276 (95.5) 
250 (89.3) 

 
 
13 (4.5) 
30 (10.7) 

 
 
7.86 

 
 
0.005 

 
Use of Alcohol** 
No (n = 488) 
Yes (n = 79)  

 
 
449 (92.0) 
76 (96.2) 

 
 
39 (8.0) 
3 (3.8) 

 
 
1.74 

 
 
0.18 

 
Obesity  
No (n = 168) 
Yes (n = 110) 

 
 
154 (91.6) 
99 (90.0) 

 
 
14 (8.4) 
11 (10.0) 

 
 
0.23 

 
 
0.31 

Mean number of Drugs *  
1.9±0.56 

 
1.9±0.37 

 
0.05 

 
0.96 

Mean duration of 
Diabetic Illness (Years)* 

 
6.15±6.16 

 
7.07± 6.22 

 
0.93 

 
0.35 

 
Mean HbA1c (%)* 

 
8.54± 2.69 

 
7.72±2.35 

 
1.72 

 
0.06 

Sulphonylurea use 
No (n = 195) 
Yes (n = 364) 
 

 
182 (93.3) 
334 (91.8) 

 
13 (6.7) 
30 (8.2) 

 
 
0.34 

 
 
0.56 

DPP-4 Inhibitors use 
No (n = 432) 
Yes (n =137) 

 
398 (92.1) 
128 (93.4) 
 

 
34 (7.9) 
9 (6.6) 

 
 
0.25 

 
 
0.62 

Metformin use** 
No (n = 13) 
Yes (n = 556) 

 
12 (92.3) 
514 (92.4) 
 

 
1 (7.7) 
42(7.6) 

 
 
0.26 

 
 
0.65 

Insulin use 
No (n = 496) 
Yes (n = 99) 

 
460 (92.7) 
66 (66.7) 

 
36 (7.3) 
33 (33.3) 

 
 
0.10 

 
 
0.744 

* Student’s t-test, ** Fishers Exact; Some data are missing.  

 

The findings in the present study showed that 

metformin, sulphonylurea and insulin were the 

most commonly used oral hypoglycaemics. The 

use of newer oral hypoglycaemic drugs such as 

the DPP4- Inhibitors, Sodium-Glucose 

Transporter 2 Inhibitors have been reported to 

have lower incidences of hypoglycaemia as 

compared to sulfonylureas.  [32,33] However, the 

present study found no significant association 
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between the types of oral hypoglycaemic drugs 

and hypoglycaemia. 
 

The prescription of insulin at primary care is 

increasing, and about 10% of the patients in the 

present study were receiving insulin. This could 

lead to an increased risk of hypoglycaemia at this 

level of care, especially if SMBG is not correctly 

implemented. Long action or premixed insulin 

has a reduced risk of hypoglycaemia compared to 

multiple doses of rapid-acting insulin. [34] It 

remains a good option of care at the primary care 

level. It is essential to educate diabetic patients on 

the prevention, symptoms, diagnosis and 

treatment of hypoglycaemia, including how their 

diet affects their glucose levels. [35] 

Limitations: The retrospective nature of this 

study allowed cases of incomplete 

documentation and missing data. Specific risk 

factors for hypoglycaemia in T2DM, such as 

exercise, autonomic dysfunction, dietary 

inadequacy, weight loss, alcohol use, and type of 

insulin used, could not be assessed in the present 

study. 

 

 

Conclusions 
 

The observed low prevalence of hypoglycaemia 

may be due to the study's retrospective design. 

However, there is a need for patient education 

and the use of SMBG to prevent complications, 

whilst physicians must ensure thorough review 

of SMBG records and proper documentation 

during clinical visits. 
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