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Abstract 

A survey was conducted among 42 Howard University first year professional pharmacy students regarding their 
knowledge and opinions about the use of metformin in colorectal patients. Twenty-five (59.5%) respondents agreed 
that metformin reduces the risk of colorectal cancer in type 2 diabetes patients, and the majority (n=22, 52.4%) 
disagreed with the statement that metformin is a drug recommended for colorectal cancer. Twenty-five (59.5%) replied 
that colorectal cancer is a common illness regardless of age range. Twenty-four (57.1%) survey participants responded 
in favor of patients taking metformin to lower the risk of colon cancer. On the other hand, the majority (n=25, 59.5%) 
agreed that colorectal patients with diabetes mellitus taking metformin have the same outcome as those who do not 
have diabetes. In response to the opinion part of the questionnaire, the majority (n=23, 54.7%) admitted to feeling 
comfortable about recommending metformin to increase the chance of survival of colorectal patients, while only 18 
(42.8%) were confident in explaining the benefits of metformin in preventing colorectal cancer. Twenty-three (54.7%) 
of respondents prefer natural and holistic methods, and 16 (28.1%) knew someone with type 2 diabetes who was taking 
metformin for the prevention of colorectal cancer. Most respondents (n=29, 69%) believe prescription medications 
should be used to prevent colorectal cancer rather than metformin which has inadequate supporting evidence. A sub-
analysis appears to indicate that female participants, those with previous pharmacy-related jobs, and those with fewer 
years of work experience disagree with most of the opinion questions compared to their counterparts. They also had a 
wider range of opinions among themselves compared to their counterparts.  
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1. Introduction

Metformin is an old anti-diabetic drug that has been dubbed “the aspirin of the twenty-first century.” [1]. Just like 
aspirin, it is a synthetic derivative of the natural products galegine or/and guanidine obtained from the plant Galega 
officinalis which was in use in medieval Europe [2]. Colorectal cancer (CRC) is the third most common cancer in men 
and the second most common cancer in women. Risk factors increase with age, and they vary by sex and race/ethnicity 
[3]. Metformin is a component of many herbal therapeutic substances, known since 1500 BCE in Egyptian medicine [1]. 
The function of metformin is to lower intestinal absorption and hepatic glucose production.  

Metformin, in addition to its blood sugar lowering effect, has several other medical benefits that are non-approved by 
the FDA. One such use is in the management of non-alcoholic fatty liver. Use of metformin in patients with nonalcoholic 
fatty liver disease significantly improved median survival rates when compared to patients who didn’t take metformin 
and did not increase the risk of liver injury or lactic acidosis. The median survival of diabetic patients with any etiology 
of cirrhosis receiving metformin (n=172) was significantly greater compared with patients who discontinued 
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metformin (n=78; 11.8 vs 5.6 years). Among subgroup of patients with nonalcoholic steatohepatitis (NASH), metformin 
continuation (n=98) reduced the risk of death by 67% compared with metformin discontinuation (n=44; median 
survival, 12.1 vs 5.1 years) [4]. Another potential use of metformin is its beneficial effect in patients with polycystic 
ovary syndrome (PCOS). PCOS is a complex disorder of the endocrine system characterized by hyperandrogenism and 
chronic anovulation after other disorders have been excluded [5]. In women with PCOS, metformin was found to 
improve insulin sensitivity was associated with a decrease in circulating androgen levels, improved ovulation rates, and 
improved glucose tolerance. The American College of Obstetricians and Gynecologist (ACOG) recommends clomiphene 
citrate to be the first-line treatment option for ovulation induction for women with PCOS who are attempting to 
conceive. However, in obese women, there may be an increase in pregnancy rates when metformin is added to a 
clomiphene regimen [6]. 

Metformin has also been found to be beneficial in mitigating weight gain secondary to antipsychotic therapy. Metformin, 
compared with placebo, significantly reduced mean weight change and BMI in adult and pediatric patients taking 
antipsychotics for schizophrenia or schizoaffective disorder. The difference in mean weight change with metformin was 
greater in first episode patients compared with chronic patients who had already gained weight [7]. 

An emerging epidemiological, pre-clinical, and clinical evidence supports the use of metformin as a cancer therapeutic. 
This benefit is associated with its ability of lowering circulating insulin. Hyperinsulinemia seems to be associated with 
one of the root causes of malignancy. Metformin may exhibit direct inhibitory effects on cancer cells by inhibiting 
mammalian target of rapamycin (mTOR) signaling and protein synthesis [8]. Other studies have reported the benefits 
of metformin in CRC patients. A positive trend was demonstrated in patients taking metformin with an observation of a 
marked improvement of CRC survival rate, specifically in patients with diabetes [9]. One report reviewed the mortality 
rate in patients with CRC coupled with diabetes. The authors concluded that CRC patients with diabetes receiving 
metformin had lower mortality rate than those not receiving metformin [10].  

2. Methods 

This study enrolled 44 first year professional pharmacy students from Howard University College of Pharmacy. Of these, 
42 completed the survey, with a 95.5% response rate. The survey was optional, and it was distributed to students during 
a drug information course. All questions, demographics, and responses were analyzed using Qualtrics. Survey questions 
consisted of 8 demographic, 5 knowledge-based and 5 opinion questions. Likert score scale was used to collect data 
(1=strongly agree; 2=agree; 3=disagree and 4=strongly disagree). A mean score was computed for each of the 
knowledge-based and opinion related questions. Demographic data, including age, gender, state of residence, work 
experience, annual income, and education were collected. All results were analyzed by using standard statistical 
methods. Significance was determined by a chi-square (ꭓ2) test. 

3. Results and discussion 

Most of the survey participants were female (n=27, 64.3%) (Table 1 & Figure 1). Relatively, the highest number of 
respondents reported an age range of 24 to 26 years (n=17, 40.5%). About 81% (n=34) of the participants had a 
bachelor’s degree before joining the pharmacy program (Table 1 & Figure 2). Prior to starting the pharmacy program, 
the majority (n=24, 57.1%) lived in the Maryland/Virginia/Washington D.C. metropolitan area. Half of the participants 
had worked full-time. Sixteen (38.1%) worked in pharmacy-related job areas. During their employment, nearly 31% of 
the survey participants had earned less than USD 10,000 per year. Prior to starting pharmacy training, the majority had 
worked for 1 to 4 years (Table1). 

Twenty-five (59.5%) respondents agreed that metformin reduces the risk of colorectal cancer in type 2 diabetes 
patients. The majority (n=22, 52.4%) disagreed with the statement that metformin is a drug recommended for 
colorectal cancer. Twenty-five (59.5%) thought that colorectal cancer is a common illness affecting all age groups. 
Twenty-four (57.1%) survey participants agreed patients take metformin to lower the risk of colon cancer. Most (n=25, 
59.5%) agreed that colorectal patients with colorectal diabetes mellitus taking metformin have the same outcome as 
those who do not have diabetes (Table 2). On the opinion questionnaire statements (Table 3), the majority (n=23, 
54.7%) felt comfortable about recommending metformin to increase the chance of survival of colorectal patients, while 
only 18 (42.8%) were confident in explaining the benefits of metformin in preventing colorectal cancer. Twenty-three 
(54.7%) of respondents prefer natural and holistic methods, and 16 (28.1%) knew someone with type 2 diabetes who 
was taking metformin for the prevention of colorectal cancer. Most respondents (n=29, 69%) believe prescription 
medications should be used to prevent colorectal cancer rather than metformin with little supportive evidence. 
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In a sub-analysis, female participants seem to have a higher disagreement rate with most survey questions than male 
their counterparts (Likert score 2.3 vs. 2.1). They also have a wider range of opinions than the male counterparts 
(standard deviation [SD] of 4.65 vs 4.51). However, the difference was not significant (p=0.3245). Survey respondents 
who had pharmacy-related jobs previously tend to disagree more in most of the opinion questions relative to those who 
never worked in health care settings (Likert score 2.45 vs. 2.11; p <0.0001). Those who had had pharmacy related jobs 
also have a wider range of opinions among themselves compared to their counterparts (SD= 5.19 vs. 3.89 vs. 4.26). A 
difference was also noted in participants who had different years of previous work experience. Those who have less 
than 2 years of work experience seem to disagree with most of the opinion questions than those who had over 2 years 
of work experience (mean score of 2.36 vs. 2.00 vs. 2.22 respectively; p-value 0.0373). They also have a wider range of 
experiences (SD= 5.13 vs. 4.2 vs. 3.78).  

In the knowledge-based part of the survey, over 50% of the survey respondents had the correct responses to three out 
of the five questions (Table 2). Considering that they are first-year students, their level of knowledge was fair in the 
three questions. On the other hand, they fared lower in the other two questions with an average 40.5% correct response 
rate. 

Table 1 Demographic characteristics of respondents 

Characteristics Respondents (n, %) 95% CI (% range)1 

Age (years) 

21-23 14 (33.3) 19.1-47.6 

24-26 17 (40.5) 25.6-55.3 

27-29 5 (11.9) 2.1-21.7 

>29               6 (14.3) 3.7-24.9 

 Gender   

Male 15 (35.7) 21.2-50.2 

Female 27 (64.3) 49.8-78.8 

Education 

Some college 1 (2.4) 0.0-7.0 

Associate Degree 1 (2.4) 0.0-7.0 

BA/BSc 34 (81) 69.1-92.8 

MSc 4 (9.5) 2.7-22.6 

PhD/Professional 2 (4.8) 0.0-11.2 

Residence 

Washington, D.C. 4 (9.5) 0.7-18.4 

Maryland 13 (31) 16.9-44.9 

Virginia 7 (16.7) 5.4-27.9 

Other States 18 (42.9) 27.9-57.2 

Working now 

Yes 9 (21.4) 9.0-33.8 

No 33 (78.6) 66.2-90.9 

Work experience 

Never worked 2 (4.8) 0.0-11.2 

Short-term 3 (7.1) 0.0-14.9 
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Part-time 16 (38.1) 23.4-52.8 

Full-time 21 (50) 34.9-65.1 

Type of job 

Pharmacy related 16 (38.1) 23.4-52.8 

Other healthcare 12 (28.6) 14.9-42.2 

Non-health related 13 (31) 16.9-44.9 

Not applicable 1 (2.4) 0.0-7.0 

Annual income 

< USD 10,000 13 (31) 16.9-44.9 

10,001-20,000 7 (16.7) 5.4-27.9 

20,001-30,000 6 (14.3) 3.7-24.9 

30,001-40,000 5 (11.9) 2.1-21.7 

>40,000 11 (26.2) 12-9-39.5 

Years worked 

None 1 (2.4) 0.0-7.0 

1-2  19 (45.2) 30.2-60.3 

3-4 11 (26.2) 12.9-39.5 

>4 11 (26.2) 12.9-39.6 

1CI = Confidence Interval; normal approximations of binomial exact values. 

 

 

Figure 1 Gender of Survey Participants 
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Figure 2 Prior Education Level 

Table 2 Responses to knowledge-related survey questionnaire statements 

 Survey Statement* 
Response [n, (%)] LK (m 

±SD) SA A DA SDA TA TDA 

1. 
Metformin reduces the risk of colorectal 
cancer (CRC) 

12 13 16 1 25* 17 
2.14±0.87 

(28.6) (30.9) (38.1) (2.4) (59.5) (40.5) 

2. 
CRC is a common illness regardless of 
age 

11 14 16 11 25 17* 
2.17±0.85 

(26.2) (33.3) (38.1) (2.4) (59.5) (40.5) 

3. 

Patients with CRC & diabetes mellitus 
(DM) generally have the same outcome 
from using metformin as patients who 
are not diabetic 

6 19 15 2 25 17* 

2.31±0.78 
(14.3) (45.2) (35.7) (4.8) (59.5) (40.5) 

4. 
Metformin is one of the first drugs 
recommended for CRC 

10 10 19 3 20 22* 
2.36±0.93 

(23.8) (23.8) (45.2) (7.1) (47.6) (52.4) 

5. 
Patients with Type 2 DM who take 
metformin have a lower risk of CRC 

7 17 15 3 24* 18 
2.33±0.85 

(16.7) (40.4) (35.7) (7.1) (57.1) (42.9) 

Abbreviations: SA=strongly agree; A=agree; DA=disagree; SDA=strongly disagree.; TA=total agree; TD=total disagree; LK= Likert score; m ± 
SD=mean ± standard deviation.; *Correct answers: n (%): 25 (59.5) for 1; 17 for 2 (40.5); 17 for 3 (40.5); 22 (52.4) for 4; 24 (57.1) for 5. 
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Table 3 Responses to opinion-related survey questionnaire statements 

Survey Statement                            Response [n, (%)] LK (m 
±SD) 

SA A DA         SDA TA TDA 

I feel comfortable recommending 
metformin because it helps improve the 
chance of survival form colorectal cancer 
(CRC) 

6 17  14 5 23 19 

2.43±0.89 (14.3) (40.5)           (33.3)  (11.2) (54.8) (45.2) 

I feel confident explaining the benefits of 
metformin in preventing CRC 

4 14  18 6 18 24 2.62±0.85 

(9.5) (33.3)  (42.9)  (14.3) (42.9) (57.1) 

I prefer using natural and holistic methods 
over chemically produced medications 
such as metformin 

8 15 15 4 23 19 2.36±0.91 

(19.1) (35.7) (35.7) (9.5)  (54.8) (45.2) 

I personally know someone who has Type 
II DM who is also using metformin for 
prevention of CRC 

5 11 16 10 16 26 2.74±0.96 

(11.9) 

 

(26.2) (38.1)  (23.8) (38.1) (61.9) 

I believe we should use prescription drugs 
that are well known to prevent CRC rather 
than metformin with little evidence to 
support its use 

 12 17 6 7 29 13 2.19±1.04 

(28.6) (40.5) (14.3)) (16.6 (69.1) (30.9) 

Abbreviations: SA=strongly agree; A=agree; DA=disagree; SDA=strongly disagree. TA=total agree; TD=total disagree; LK= Likert score; m ± 
SD=mean ± standard deviation  

4. Conclusion 

A survey among 42 HU first year pharmacy students regarding their knowledge and opinions about the role of 
metformin in the management of colorectal cancer revealed mixed results. In the knowledge-based part of the survey, 
over 50% of the survey respondents had the correct responses to three out of the five questions, while only 40% had 
the correct knowledge about the other three questions. The strongest correct opinion was expressed (n=28, 69%) on 
using only well-known drugs for preventing colorectal cancer rather than metformin.  A sub-analysis of the data appears 
to indicate female participants, those with previous pharmacy-related jobs, and those with fewer years of work 
experience disagree with most of the opinion questions than their counterparts. They also had a wider range of opinions 
among themselves compared to their counterparts. Considering that they are first-year students, the level of knowledge 
of the survey participants was generally adequate. 
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