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Metformin and its Side Effects:- Objective: This research aims at 

investigating the effects of using metformin among Saudi patients in 

Riyadh. 

Methodology: (67) males and (57) females have been selected 

randomly to participate in this research. Self-reported questionnaire has 

been given to participants. Continuous variables were expressed as 

mean ± standard deviation and categorical variables were expressed as 

percentages. The t-test was used for continuous variables and chi 

square test was used for categorical variables. A p-value <0.05 was 

considered statistically significant. 

Results: many patients reported diarrhea and nausea as the main side 

effects of using this medication. However, 50% of participants have no 

complain. This project found no significant difference between two 

genders except age &using metformin. 

Conclusion: metformin has been used widely among Saudi patients 

suffering from type 2 DM. Many patients complain from side effect of 

this medication.  
 

 
                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Metformin, or otherwise known as Glucophage, is an oral first-line medication to treat Type-2 diabetes. Type 2 

Diabetes or Diabetes mellitus type 2 is a condition where a relative lack of insulin, along with insulin resistance and 

high blood pressure is observed. Metformin, along with this chronic long-term diabetes, can also be used to treat 

polycystic ovary syndrome, common amongst the overweight young women.  

 

In type 2 diabetes cases, Metformin increases insulin sensitivity and improves glycaemic control in the patient. The 

glucose production decreases in the liver so that insulin could work efficiently (1). Coupled with this, Metformin is 

also said to prevent cardiovascular diseases and cancer complications in a diabetic patient (2). This has also been 

stated by many studies where the use of Metformin may have lowered cancer risks far greater than other anti-
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diabetic drugs (3). In addition to that, in several clinical trials, antitumoral effects have been observed, especially in 

colon region and breasts (4). If taken with diet and exercise, Metformin works remarkably. It is repeatedly 

prescribed to the patients not to chewor crush the tablet. Instead, it is preferred to be swallowed as a whole.  

 

Keeping its amazing benefits on one side, Metformin is said to cause some serious side effects as well. The common 

ones include nausea, vomiting, upset stomach with abdominal pains, or diarrhoea which are mostly characterized as 

gastrointestinal effects and will be discussed later on in Literature Review. Severe headaches and skin rashes are 

also very common. Apart from this, Metformin also rarely causes lactic acidosis, which is the excess building up of 

lactic acid in the body and can be fatal.  This will also be elaborated in the literature review.  

 

Literature Review:- 
Metformin should be avoided in cases when the patient experiences any sort of allergic reactions. For instance, 

hives, or difficulty in breathing, swelling up of facial organs such as tongue, lip or the entire face, or even throat 

swelling (5). These are the indications that Metformin dosage or the entire medication prescription needs to be 

consulted again with the doctor because of inadequate response of the patient towards the medicine.  

 

Gastrointestinal effects of Metformin have repeatedly been studied and reviewed by physicians and scholars, and all 

of them state that these results, if not treated on time, can be fatal as well depends on the drug dosage. In a clinical 

trial, consisting of 286 subjects, all given Metformin, 141 or 53.2% of the respondents gave reports of diarrhoea 

while 25.5% of them said that they felt nauseous and even vomited (6). Gastrointestinal issues can cause serious 

discomfort, if not treated earlier. Most commonly, it is prominent when the dosage is increased or when Metformin 

is initially administered. To avoid this, either the dose should be decreased or if it‟s necessary to consume a larger 

dose, then it should be increased gradually so the body can get used to the daily consumption.  

 

The most serious side effects of Metformin include Lactic Acidosis. It is also referred to as “metformin-associated 

lactic acidosis,” or MALA. The few symptoms of Lactic Acidosis include severe drowsiness, muscle pain, tiredness, 

fast or difficult breathing, along with gastrointestinal symptoms as stated earlier, child or cold/blue skin, and others 

similar to these (7). Even though MALA is approximately 9 per 100,000 person-years (8), it can be fatal in many 

cases. A similar drug, called Phenformin, was called off from the market because of its high rates of causing lactic 

acidosis, around 40-64 per 100,000 patient-years (9). Metformin is relatively safer than Phenformin, and the risk of 

developing lactic acidosis is restricted to specific high-risk groups (9).  

 

Along with all this, Metformin is also said to increase lactic acid production in the large intestine (10). Increased 

lactic acidosis is mostly common in the patients suffering from heart diseases, kidney issues, or even respiratory 

diseases (11).  

 

Metformin does not usually cause hyperglycemia, but if it is used with other anti-diabetic drugs, low blood sugar 

can prevail. Coupled with this, if the patient is exercising too much, or not consuming enough energetic calories 

from his meals, or even drinking large amounts of alcohol, Metformin may lead to extremely lower levels of blood 

sugar, which is very dangerous for the patient.  

 

The side effects of Metformin are usually more evident in older people, mostly above the age of 80 years. At that 

age, heart failures, strokes, liver or kidney diseases are more prevalent, and the doctor needs to be informed of them 

before Metformin is prescribed to the patient (12). Several studies, taking place in Texas between 2000 and 2006, 

stated the fact that ingest doses of 5000 mg caused more drastic effects in adults (13). Several other studies and data 

revealed the fact of some intentional overdose cases, resulting in the survival of the patient. The dose was as high as 

63,000 mg, i.e. 63 grams of Metformin (14).This comparison shows that Metformin‟s side effects do not depend on 

it‟soverdosage. It majorly negatively harms the adult than the younger ones.  

 

Metformin is said to be contraindicated in those people who have the diseases mentioned above, such as heart 

failures, kidney or liver diseases (defined as creatinine levels over 150 μmol/l (1.7 mg/dl), or any respiratory or lung 

diseases (15). These may cause the patient to develop lactic acidosis at a much higher rate than otherwise. This has 

also been reinstated by several studies which link the high occurrence of lactic acidosis to the patient's infection of 

heart disease and his/her consuming of Metformin (16).  
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The effects of Metformin do not necessarily start right away. They depend on the body of the patient and vary 

accordingly. For some people, Metformin does not show any side effects such as the gastrointestinal ones for many 

days, or even months. On the other hand, for some, they begin on the very same day, or perhaps, two to three days 

later. There is no stringent rule for the occurrence of these side effects.  

 

Results and statistical Analysis:-  
Data were analyzed using Statistical Package for Social Studies (SPSS 22; IBM Corp., New York, NY, USA). 

Continuous variables were expressed as mean ± standard deviation and categorical variables were expressed as 

percentages. The t-test was used for continuous variables and chi square test was used for categorical variables. A p-

value <0.05 was considered statistically significant. 

 

Table 1:- Comparison of using metformin by gender. 

  ALL (124) 

N (%) 

Male (67) 

N (%) 

Female (57) 

N (%) 

P value 

Age (mean±SD) 55.10±11.73 59.00±9.89 50.51±12.13 <0.001* 

Dose(mean±SD) 500±0.00 500±0.00 500±0.00   

Using metfomin               

      for DM 79 (63.71%) 54 (80.60%) 25 (43.86%) <0.001* 

     for obesity 2 (1.61%) 1 (1.49%) 1 (1.75%) 

     PCOS 17 (13.71%) 0 (0.00%) 17 (29.82%) 

DM&Obesity 24 (19.35%) 10 (14.93%) 14 (24.56%) 

Other medications 60 (48.39%) 36 (53.73%) 24 (42.11%) 0.252 

Side effect of Metformin use               

     Nausea 8 (6.45%) 5 (7.46%) 3 (5.26%) 0.536 

     Gases 2 (1.61%) 1 (1.49%) 1 (1.75%) 

     Diarrhea 22 (17.74%) 14 (20.90%) 8 (14.04%) 

     Headache 2 (1.61%) 0 (0.00%) 2 (3.51%) 

Nausea&Vomiting 1 (0.81%) 1 (1.49%) 0 (0.00%) 

Nausea&Diarrhea 11 (8.87%) 7 (10.45%) 4 (7.02%) 

Gases&Diarrhea 9 (7.26%) 5 (7.46%) 4 (7.02%) 

Gases&Headache 1 (0.81%) 0 (0.00%) 1 (1.75%) 

Diarrhea&Headache 3 (2.42%) 1 (1.49%) 2 (3.51%) 

Nausea&Vomiting&Gases 1 (0.81%) 1 (1.49%) 0 (0.00%) 

Nausea&Vomiting&Diarrhea 2 (1.61%) 2 (2.99%) 0 (0.00%) 

     Nothing 62 (50.00%) 30 (44.78%) 32 (56.14%) 

Duration of sympotms             0.866 

      1 day 25 (20.16%) 11 (16.42%) 14 (24.56%) 

      1 week 14 (11.29%) 7 (10.45%) 7 (12.28%) 

      1 month 34 (27.42%) 22 (32.84%) 12 (21.05%) 

<=6 month 10 (8.06%) 5 (7.46%) 5 (8.77%) 

<=1year 25 (20.16%) 15 (22.39%) 10 (17.54%) 

<=3year 16 (12.90%) 7 (10.45%) 9 (15.79%) 

Start feeling  sympotms               

During the 1
st
 hour after taking the medicine 27 (21.77%) 16 (23.88%) 11 (19.30%) 0.643 

      After the 1
st
 hour 97 (78.23%) 51 (76.12%) 46 (80.70%) 

Time of taking mediciine               

     Before eating 14 (11.29%) 8 (11.94%) 6 (10.53%) 0.813 

     During eating 7 (5.65%) 3 (4.48%) 4 (7.02%) 

     After eating 103 (83.06%) 56 (83.58%) 47 (82.46%) 

Inform the physician about the symptoms 89 (71.77%) 48 (71.64%) 41 (71.93%) 0.608 

Using medicines to relieve such symptoms 29 (23.39%) 12 (17.91%) 17 (29.82%) 0.555 

There is no significant difference between two genders except age &using metformin 

* significant p value (level of significance < 0.05)       
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Table 2:- Comparison of using metformin by age group. 

  Age < 45 years Age 45-65years Age>65 years P value 

  

  
  20 76 28 

  n(%) n(%) n(%) 

Gender               

Male 3 (15.00%) 42 (55.26%) 22 (78.57%) <0.001* 

Female 17 (85.00%) 34 (44.74%) 6 (21.43%) 

Dose 500±0.00 500±0.00 500±0.00   

Using metphormin               

      for DM 4 (20.00%) 52 68.42% 25 (89.29%) <0.001* 

     for obesity 0 (0.00%) 2 2.63% 0 (0.00%) 

     PCOS 16 (80.00%) 1 1.32% 0 (0.00%) 

     DM& Obesity 0 (0.00%) 21 27.63% 3 (10.71%) 

Other medications 3 (15.00%) 32 (42.10%) 25 (89.29%) <0.001* 

Side effect of Metformin use               

     Nausea 0 (0.00%) 5 (6.58%) 3 (10.71%) 0.049* 

     Gases 0 (0.00%) 2 (2.63%) 0 (0.00%) 

     Diarrhea 4 (20.00%) 15 (19.74%) 3 (10.71%) 

     Headache 1 (5.00%) 1 (1.32%) 0 (0.00%) 

     Nausea& Vomiting 0 (0.00%) 1 (1.32%) 0 (0.00%) 

     Nausea& Diarrhea 1 (5.00%) 4 (5.26%) 6 (21.43%) 

      Gases& Diarrhea 1 (5.00%) 5 (6.58%) 3 (10.71%) 

     Gases& Headache 0 (0.00%) 1 (1.32%) 0 (0.00%) 

     Diarrhea& Headache 2 (10.00%) 0 (0.00%) 1 (3.57%) 

     Nausea& Vomiting& Gases 0 (0.00%) 0 (0.00%) 1 (3.57%) 

     Nausea& Vomiting &Diarrhea 0 (0.00%) 0 (0.00%) 2 (7.14%) 

     Nothing 11 (55.00%) 42 (55.26%) 9 (32.14%) 

Duration of symptoms              0.112 

      1 day 12 (60.00%) 13 (17.11%) 0 (0.00%) 

      1 week 0 (0.00%) 11 (14.47%) 3 (10.71%) 

      1 month 5 (25.00%) 22 (28.95%) 7 (25.00%) 

<=6 month 3 (15.00%) 6 (7.89%) 1 (3.57%) 

<=1year 0 (0.00%) 13 (17.11%) 12 (42.86%) 

<=3year 0 (0.00%) 11 (14.47%) 5 (17.86%) 

Start feeling  symptoms                

      During the 1
st
 hour after taking the medicine 7 (35.00%) 17 (22.37%) 3 (10.71%) 0.619 

      After the 1
st
 hour 13 (65.00%) 59 (77.63%) 25 (89.29%) 

Time of taking medicine                

     Before eating 3 (15.00%) 7 (9.21%) 4 (14.29%) 0.218 

     During eating 3 (15.00%) 4 (5.26%) 0 (0.00%) 

     After eating 14 (70.00%) 65 (85.53%) 24 (85.71%) 

Inform the physician about the symptoms 18 (90.00%) 47 (61.84%) 24 (85.71%) 0.125 

Using medicines to relieve such symptoms 6 (30.00%) 16 (21.05%) 7 (25.00%) 0.589 

There is significant difference among different groups of duration of metformin use for gender, other medications, 

using metformin and side effect of Metformin use.  

* significant p value (level of significance < 0.05) 
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Figure 1:- 

 
 

Duration of metformin use for two genders. The data are presented by percentage (%).  P-value had been calculated 

between two genders. Duration of metformin use for female gender was significantly lower in duration group more 

than 5 years when compared with all other duration groups. 

 

Discussion:-  
Metformin is used as a prescription to type 2 Diabetes mellitus. This project investigated the harms resulting in the 

use of such medication among Saudi patients. Many patients reported diarrhea and nausea as the main side effects of 

metformin. However, half of participants don't get the same suffering. This project found no significant difference 

between two genders except age &using metformin. 

 

Similar findings have been reported in other publications. In a clinical trial, consisting of 286 subjects, all given 

Metformin, 141 or 53.2% of the respondents gave reports of diarrhoea while 25.5% of them said that they felt 

nauseous and even vomited (Drug Facts and Comparisons, 2005). Gastrointestinal issues can cause serious 

discomfort, if not treated earlier. Most commonly, it is prominent when the dosage is increased or when Metformin 

is initially administered. 

 

In conclusion, metformin is widely used among diabetic Saudi patients. Side effects as result of using this 

medication should be expected. Heath education can help to reduce the severity of these complains. 

 

Qualitative study should be launched to give in details explanations regarding the side effect of the use of metformin 

among diabetic patients in all age groups.  
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