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Perceptions of Women that Prevent Participation in Clinical Trials in the
Affluent Versus Impoverished Communities of Miami, Florida
Article by Lois Collie Acasio
Texila American University, USA
E-mail: aud2010@gmail.com
Abstract
A gender gap exists in biomedical research because more Caucasian men take part than women. As a
result, recommended dosages are based on the male physiology with the risks to women unknown. The
symptoms, severity, prevalence and age of onset of many diseases may be different in men. Warning signs,
and adverse effects may also be different in women and the number of women who have Adverse Events
from taking male based recommended dosages is unknown. The gender gap may contribute to medication
errors which cause an increasingly large amount of deaths each year. Although women participants are
needed and mandated, they may be underrepresented because of child-bearing age and its fluctuating
hormones. The possible long-term effect of study drugs on women's gonads is unknown. Women may have
a knowledge gap that needs to be bridged as they may not be aware of biomedical medicine research, are
unfamiliar with the terms being used to describe the topic, and when faced with multiple therapeutic
options, may worry about making informed decisions. Shareholders and women benefit when the gender
gap is decreased, safety and efficacy is increased and the result of research become more generalizable.
This study investigated perception barriers to participation in Clinical Trials of the women of Liberty City
who were 94% African-American, were contrasted with the women of Coral Gables who were 90% LatinAmerican. This study has never been done before and investigates the barriers that prevent women who are
ambulatory patients, from participating in clinical studies.
Keywords: Gender gap, Women’s health research, Barriers to participation.

Introducing the topic of research
The crisis in clinical trials may not be limited to constrictions in the drug pipeline and the decreasing
number of new molecular entities (Drennan, 2002). The crisis may also be due to the decreasing number of
available participants due to the recruitment and enrollment process (Getz, 2008). The recruitment process
is expensive and forms a critical bottleneck in the research and development of treatments. Studies have
indicated that, approximately 80% of 50,000 clinical investigations done in the United States each year fail
to start on time because of recruitment problems (Davis, 2003). Trials are delayed or postponed when there
are not enough participants (Peters, 2013). Delays increase the time it takes for much-needed medication to
reach patients. Inadequate recruiting may affect the start of oncology trials (Wright, 2006). Attrition
problems may also cause trials to terminate early at a great financial loss (Bill-Axelson et al., 2008). For
example, a recent trial on the prevention of the hardening of the arteries in subjects that had lupus had to be
closed because of low participation (Costenbader, et al., 2007). The delay of the arrival of a drug to the
market may cost sponsors a loss of $8 million per day (CISCRP, 2012), and investors consider patient
recruitment to be the weakest link in the clinical trial process (Aliyar, 2004). The Government mandates
that women and children of ethnic minorities must be included in clinical trials regardless of costs (NIH,
2012). Many diseases are gender-based and affect women disproportionately more than men, but women
may still be underrepresented in clinical trials (FDA, 2018). It is pivotal for the clinical research industry
to achieve recruitment targets (Lui, K., et al., 2016). This paper is based on a survey that examines the
perceptions and barriers that prevent women living in affluent versus impoverished communities in Miami,
Florida, from taking part in clinical trials.
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Conceptual definitions
Participant: This is another word for a subject who takes part in a clinical study.
Patient: This is a person, who receives medical care, may be an inpatient or an outpatient.
Respondent: This is a person who participates in a written or oral survey questionnaire.
Subject: This is another word for a participant who takes part in a clinical study. Patients became subjects
or participants the moment they agreed to be respondents in this survey questionnaire.

The theoretical framework of gender gap research
Besides physiological differences, other variables contribute to the difference between the male and
female participant in clinical trials. For example, there are lifestyle differences, environmental differences,
behavioral differences, and biological differences at the cellular and molecular level. For example, the fact
that unlike men, women may have estrogen related hormonal changes and mood-swings may affect a
woman’s response to certain medications such as antidepressants. Underlying variables need to be better
understood because they contribute to the variations in clinical outcomes, and also to the differences
between the health outcomes seen in women and men. Since 2001, The Institute of Medicine and the
Committee on Understanding the Biology of Sex and Gender Differences both recognize sex (male or
female) as an important variable in clinical research. This new branch of science is called sex-based biology
and differentiates sex from gender. Sex refers to chromosomal differentiates between men and women.
Gender refers to the cultural and social views of sex. Various diseases manifest differently in one sex over
the other terms of diagnosis, prevalence, severity, and outcomes.

Diseases that affect women disproportionally over men include
1. Migraine Headaches
2. Multiple Sclerosis
3. Lupus and Autoimmune Disorders

7. Sexually Transmitted Infections
8. Breast Cancer
9. Urinary Incontinence

4. Chronic Fatigue Syndrome

10. Lung cancer*

5. Anxiety and Depression

11. Eating disorders due to fat
shaming
12. Irritable bowel syndrome**

6. Celiac Disease

*Female heavy smokers are 70% more likely to get lung cancer male heavy smokers. **65% of the
people affected by irritable bowel disease are women (NIH, 2018).
The symptoms of a disease may be different in a woman than in a man. For example:
1. Cardiovascular disease, the symptoms are different in women and their susceptibility increases
with the postmenopausal decrease of estrogen.
2. Venereal diseases have different symptoms and long-term complications in women than in men.
3. Fractures from osteoporosis are twice as common in women than in men.
According to the National Osteoporosis Foundation, approximately 80% of Americans living with
osteoporosis are women.
The outcomes and responses to treatment may differ in men than in women. For example: Metabolic
rates may be higher in men than in women, and these differences may affect patient outcomes and responses
to medication. Sexual differences such as the endogenous hormones of estradiol and testosterone may affect
the PK and or PD of specific drugs and negatively impact their safety and efficacy when prescribed to a
man versus a woman. Sex-related physiological differences such as muscle mass, body fat, body weight,
metabolic enzymes, and plasma proteins also affect the PK parameters of drugs. A woman’s body
composition body weight and size are usually lower than a man. Lipophilic drugs are more widely
distributed in a woman’s body because females usually have more body fat than men. Other variations
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between men and women include biotransformation, protein binding, and enzyme levels and receptor sites
that relate to the ADME process. Certain drugs show fatal pharmacodynamic differences between men and
women. For example, drugs that prolong the QT interval are likely to cause the potentially fatal arrhythmia
of torsades de pointes in women. Also, more women experience liver failure from certain drugs than men.
The dosages of many drugs are still administered in fixed doses rather than based on BSA and body weight.
For example, the same dose of Zolpidem given to men and women results in women having double the
blood levels of the drug. As a result, Zolpidem is the only drug that is dosed based on gender. Men and
women have different health disparities based on biological, economic, social and cultural factors. These
differences need to be studied at all life stages, in both sexes with the goal of reaching health equity. Sex
and Gender should be examined as separate variables. Women should be included and evaluated in all the
phases of clinical trials, especially since the disease burdens are often higher in women than in men.

Review of literature
Perceptions of subjects in general
Subjects attitudes towards clinical trials may need to be improved if the Clinical Research industry is to
ease the bottleneck of recruitment. In 2006, a self-report survey was done to assess the subject’s attitude
about participating in clinical trials. According to Sood, the findings were: 28% had taken part in clinical
trials before, 82% were satisfied with their knowledge of clinical research, yet 82% did not know that they
could access clinical trials information online; 58% wait for their doctors to inform them about available
studies, 76% were willing to participate in conventional trials and 44% were willing to participate in
complementary intervention trials; 91% wanted to know the results of trials and 68% would not be
interested unless they would be informed about the results. Findings from the survey indicated that the main
barrier to participation was the need for information. The recommendation was made that future studies
involve a more diverse group of subjects so as to generate more definitive results (Sood, et al., 2009). In
2008, the Society for Women’s Health Research shared the viewpoints of clinicians on how to make clinical
trials more diversified and inclusive to women and minorities. They recommend the use of new
technologies and better ethical oversight of clinical trials without imposing more regulatory actions
(SWHR, 2008). However, the community effort method of recruiting may not be applicable in every clinical
trial.

Review of related studies to coral gables and liberty city in miami, florida
Liberty City is the most impoverished community within Miami. In 2008, The Liberty City Community
Advisory Board was formed. It collaborates with the University of Miami Health System and recognizes
the need to develop intervention partnerships in order to reduce the health disparities that are apparent in
this under-served community. There is a scarcity of surveys that address the perceptions of Liberty City
and Coral Gables women regarding potential barriers to participation in research. There is no available
literature of any related study that compares the perceptions of women of childbearing age with the
perceptions of older women. A summary of market research reports and literature surveys was done in 2004
by the National Cancer Institute (NCI) on the attitudes, barriers and motivating factors to participation in
oncology clinical trials. The findings indicate that more studies are needed on the recruitment of minorities
such as Hispanic/Latin-Americans and African-Americans. (NCI, 2004) There is not enough published data
on the actual clinical trial recruitment process for participants and others from highly selected groups such
as women and minorities. (Williams, S, 2004). This is the only study of Liberty City and Coral Gables
women's perceptual barriers to participation in research.

Rationale & need for the study
Although women participants are needed and mandated, they may be underrepresented because of childbearing age and their fluctuating hormones. The possible long-term effect of teratogenic study drugs on a
women's gonads is unknown. A gender gap exists in biomedical research because more Caucasian men take
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part than women. As a result, recommended dosages are based on the male physiology with the risks to
women unknown. The symptoms, severity, prevalence and age of onset of many diseases may be different
in men. Warning signs, and adverse effects may also be different in women and the number of women who
have Adverse Events from taking male based recommended dosages is unknown. Thus, the gender gap may
contribute to medication errors that cause an increasingly large amount of deaths each year, exceeded only
by cancer and heart disease. Women may have a knowledge gap that needs to be bridged as they may not
be aware of biomedical medicine research, are unfamiliar with the terms being used to describe the topic,
and when faced with multiple therapeutic options, may worry about making informed decisions.
Shareholders and women benefit when the gender gap decreases, safety and efficacy increase and the result
of research become more generalizable. This study has never been done before and investigated the
perception barriers that prevent women who are ambulatory patients in Miami, Florida, from participating
in clinical studies. 94% of the Liberty City arm were African-Americans. 90% of the Coral Gables arm
were Latin-Americans. The study may have produced unusual findings about prospective female
participants and may be of value in contingency planning and in the strategizing of direct-to-patient
outreach campaigns by recruiters.

Research questions
What are the perceptions of low-income women versus more affluent women in Miami, Florida towards
clinical research, and the barriers that may prevent their participation?
The study seeks the opinions and viewpoints of women in order to identify some reasons why willing
women participants may be difficult to find.

Objectives



To identify the perceptions of women in Miami, Florida towards clinical research.
Evaluate potential barriers that may prevent women in Miami, Florida from enrolling in clinical

trials.

Hypotheses
To identify the perceptions of women in Miami, Florida towards clinical research, and the barriers that
may prevent their participation.

Methodology
Statement of the problem
The root cause of recruiting problems is uncertainty and that uncertainty is centered on finding large
numbers of human subjects that meet the inclusion criteria in a timely manner. As the need for more subjects
has increased, the number of recruited participants has decreased. The testing of interventions on the naive
subjects of developing countries is no longer an easy option, because the countries have become warier of
unethical trials and the risk of exploitation. The mandate that women must be included in all clinical trials
have also compounded the difficulty, because many women may have perception barriers to participation.
This study was never done before and investigated the gender gap problem by contrasting the opinions of
women from Coral Gables, an affluent area of Miami, with those of Liberty City, the economically
depressed and impoverished area that is located 20 minutes away, on the other side of the track. Liberty
City: The US Census (2010) provided demographic information about Liberty City. It is the poorest innercity in Miami-Florida, with 47% of the residents living below the Federal Poverty limit, and the median
income per household is $19,847 per annum. Coral Gables: The affluent and historic city of Coral Gables
is known as “the city beautiful.” It is famous for its upscale neighborhood with authentic castles in
Mediterranean architecture style such as the Villa Vizcaya. The University of Miami Hospital and
Healthcare system serves the Coral Gables area. Coral Gables has 228 physicians per 1000,000 populations
which are higher than the national average of 210 per 1000,000 (US Census, 2013). The US Census (2013)
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provides demographic information about Coral Gables. It is possibly the richest city in Miami, Florida with
a median income per household of $93,590 per annum.

Map 1. Affluent Coral Gables is 20 minutes away from impoverished Liberty City
Source: Google maps

Research design
A descriptive, cross-sectional survey was conducted on female subjects who fill their prescriptions at a
community pharmacy in, Miami, Florida. The pharmacy is well established in the inner-city community of
Liberty City. The descriptive, cross-sectional survey was also conducted on female subjects who randomly
attended three well established walk-in clinics in Coral Gables, Miami Florida.

Independent variables
Age, gender and socio-economic variables
Coral Gables Women aged 18-39 years
Coral Gables Women aged 40-65 years
Liberty City Women aged 18-39 years
Liberty City Women aged 40-65 years

Dependent variables
The five domains of questions in the survey questionnaire
1.Willingness & Experience
2.Perception of Benefits
3.Subject needs information
4.Barriers to Participation
5.Subjects’safety concerns

Items: 1, 2, 3, 4, 5, 23, 31, 35
Items: 5, 6, 11, 16, 21, 34, 35, 36
Items: 7, 12, 14, 17, 22, 24, 26, 27
Items: 8, 13, 18, 19, 20, 30, 32, 34
Items: 9, 10, 15, 20, 25, 28, 29, 33

The sample
The target sample size was found by multiplying the 36 questions in the questionnaire by three to ten
due to factor analytical procedures (Jenkinson et al., 2005). The ideal number of respondents would be 360,
but no less than 108. 150 copies of the Survey instruments were provided. The Liberty City arm completed
51 of 75 copies, while the Coral Gables arm completed 75 of 75 copies for a total of 126.
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Figure 1. Diagram of the arms of the study

*Miami-Dade County is the most populous county in Florida, with 2,751,796 people, or 13.4% of the
states’ entire population in 2017. Miami-Dade is the seventh most populous county in the United States.

Inclusion criteria
Female between the ages of 18 and 65 years
Willingness to take part in an anonymous survey
Able to read and write English and/or Spanish

Exclusion criteria
Male
The cognitively impaired

Measures/Tools used for data collection
The questionnaire for the survey was a compilation of questions, all of which were re-worded by the
student researcher so as not to plagiarize and to specifically meet the needs of the research question. The
majority of the questions were adapted from and supported by a validated survey designed by researchers
from the University of Oxford and which had been used to assess the attitudes of asthma and cancer subjects
towards clinical trials. Cronbach’s alpha was used to measure the reliability and validity of the model
questionnaire (Jenkinson et al., 2005). The design and wording of the questionnaire were critically reviewed
by instructors, advisors, and peers to ensure that the meanings were clear and within the parameters of the
inclusion criteria. There were 36 questions plus a section that collected socio-economic data such as age,
ethnicity and employment status. The mean survey completion time was 15 minutes. The questionnaire
assessed the women's perceptions about participating in clinical trials on the survey instrument through a
5-point Likert scale with five levels of responses and viewpoints.
Table 1. Item levels

Scale Value of Positive
Item

Point Level

Scale Value of
Negative Item

5

Definitely

1

Reverse Score
for Negative
Statements
5

4

Probably

2

4

3

Not sure

3

3

2

Probably not

4

2

1
Definitely not
5
1
Reverse Scoring was used for negative statements (Furr, 2007). Data were analyzed using Excel and
descriptive statistics to determine
1. the mean,
2. standard deviation, and
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3. percentage as applicable.

Procedure
A descriptive, cross-sectional survey was conducted on female subjects who randomly fill their
prescriptions at a community pharmacy in, Miami, Florida. The pharmacy is well-established in the innercity community of Liberty City. The descriptive, cross-sectional survey was also conducted on female
subjects who randomly attended three well established walk-in clinics in Coral Gables, Miami Florida. The
introduction and consent page of the survey was handed out by the pharmacy manager or clinic manager
before the survey is conducted. The Pharmacy Manager and the Clinic Managers agreed to participate and
were trained to invite ambulatory patients to volunteer. This page extracted a general consent from the
individuals without the collection of personal information and identified those that satisfy the inclusion
criteria. The survey was conducted with a convenience sample of women that attending a community
pharmacy located in Liberty City, Miami, Florida and also 3 walk-in clinics in Coral Gables. A copy of the
introduction and consent page for the survey is available with the thesis.

Ethical considerations
Women who attend the clinics and pharmacy and agreed to fill out the survey were provided with a
participant information sheet explaining the study before answering the questionnaire and confidentiality
regarding their identification will be ensured. No identifying information was collected. The informed
consent or assent feature to the survey was the statement: “The return of this questionnaire is your consent
to participate in the survey AND completes your participation in this research project.” At the end of the
survey period the raw data was collected, reviewed and analyzed in order to find trends and the results were
compiled.

Data analyses and technique
Data were analyzed using Excel and descriptive statistics to determine the mean, standard deviation, and
percentage as applicable. Data from the questionnaire was collected regarding age categories (18-39 versus
40-65 years of age) and tabulated to show the characteristics of the sample in terms of:
1. Socio-demographic data,
2. The percentage of respondents that had taken part in a clinical trial before,
3. Respondents who are willing to take part in a clinical trial and,
4. Respondents that had been asked to take part in a clinical trial. Frequency summaries regarding
categories of response to the question: “Would you be willing to take part in a clinical research?”
were presented and the general attitudes of participants towards clinical trials were assessed based
on five levels of response that range from “definitely” to “definitely not”.

Results and interpretation
Objective 1: To find answers to the Research Questions.
Hypothesis 1: Women may have knowledge gaps that need to be bridged as they may not be aware of
biomedical medicine research, are unfamiliar with the terms being used to describe the topic, and when
faced with multiple therapeutic options, may worry about making informed decisions. Knowledge gaps
may contribute to the gender gap in biomedical research.
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Table 2. Experience and willingness to take part in clinical trials in liberty city

Items 1-3 of Questionnaire:

Age
Group

% (N) of Subjects:
Yes

No

Not sure

Q1. Have you ever taken part in a
clinical research?

18- 39:
40-65:

0% (0)
14.7% (5)

100% (17)
85.3% (29)

0%
0%

Q2. Were you ever asked to take
part in a clinical research?

18- 39:
40-65:

17.6% (3)
23.53% (8)

82.35% (14)
76.47% (26)

0%
0%

Q3. Would you be willing to take
part in a clinical research?

18- 39:
40-65:
Total:

29.4% (5)
47.05 % (16)
41.17% (21)

52.94% (9)
34.29 % (12)
41.17% (21)

17.64% (3)
17.64% (6)
17.64% (9)

Figure 2. Responses to question 3 of younger women vs. older women of liberty city color code of responses: Blue:
Yes. Red: No, Green: Not Sure
Table 3. Experience and Willingness to take Part in a Clinical Trial (Coral Gables)

Items 1-3 of Questionnaire:

Age
Group

% (N) of Subjects:
Yes

No

Not sure

Q1. Have you ever taken part in
a clinical research?

18- 39:
40-65:

33.56% (14)
25% (8)

58.81% (24)
68.7% (22)

11.63%(5)
6.25%(2)

Q2. Were you ever asked to
take part in a clinical research?

18- 39:
40-65:

33.56% (14)
25% (8)

32.88% (15)
46.87% (15)

32.56% (14)
28.12% (9)

Q3. Would you be willing to
take part in a clinical research?

18- 39:
40-65:
Total:

34.88% (15)
31.25% (10)
33.3% (25)

30.23% (13)
40.6% (13)
34.6% (26)

34.88% (15)
28.12% (9)
32% (24)
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Figure 3. Responses to question 3 of younger women vs. older women of coral gables, color code of responses:
blue: yes. red: no, yellow: not sure

Graph: Coral Gables vs. Liberty Group Mean (SD) or Mean ± SEM

Figure 4. Liberty city and coral gables responses compared

Discussion
Domain 1: Willingness and Experience, Coral Gables Figure 4, columns 1 represent the Mean and
Standard Deviation of Domain 1 which concerns Willingness and Experience (Items: 1, 2, 3, 4, 5, 23, 31,
35) and compared younger women with older women respectively. The results: 3.57848 ±0.96467 and
2.81640 ±1.26735 respectively showed that the mean and the standard deviation are slightly higher among
the older women. This study finds that 31.25% of the older women (aged 40-65) and 34.88% of the younger
women (aged 18-39) and were definitely willing to take part in clinical studies. The majority of the
participants in Coral Gables were Hispanic-Latino Americans, and the most common disorder was migraine
headaches which affected 28 of the 75 subjects. Migraine headaches were prevalent in the 30-39 age group
which is a woman's most productive years. Migraine headaches affect women disproportionately and are
three times more common in women than in men. Migraine headaches may be chronic and debilitating, and
presently there is no known cause, treatment, or cure. The Society of Women Health Research stated that
in order to reduce the health and economic burden of migraine headaches on society, more research is
needed on gender differences as they relate to migraine disease (Schroeder, R.et al., 2018). Clinical research
that explores gender differences in migraine headaches has been limited.16 More research is needed in
diseases that disproportionately affect women.
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Domain 1: Willingness and Experience, Liberty City. Figure 5, columns 1 represents the Mean and
Standard Deviation of Domain 1 which concerns Willingness and Experience (Items: 1, 2, 3, 4, 5, 23, 31,
35) and compared younger women with older women respectively. The results: 3.18821 ±1.28164 and
3.07141 ±1.40696 respectively showed that the mean and the standard deviation are higher among the older
women. This study finds that 47.05 % of respondents aged 40-65 are more likely to be willing to take part
in a clinical trial compared to 29.4% of those aged 18-39 years. This is a reversal of the findings of a national
survey by the Society for Women’s Health Research (2008) and shows that the national survey
questionnaire may not fully apply to the respondents from Liberty City.
Figure, Blue represents the findings of a survey done by the Society for Women’s Health Research
(2008) and shows that 49.3% of younger women aged 18-34 responded with yes or probably and were more
likely to participate than other age groups combined. (SWHR, 2008)

Responses of younger women in a comparative SWHR study

1
2
3

Source: Society for women’s health research

The unusual finding that older women are more receptive to taking part in clinical trials may have
been due to fact that more of the older women attend pharmacies to fill their prescriptions. The most
common disorder in Liberty City was high blood pressure which affected 16 of the 51 subjects or 31.37%
of the respondents. There is a disproportionate stroke morbidity and mortality among African Americans.
(Worrall, B., 2009). Many are at risk for heart disease and stroke, which are leading causes of death in the
United States15 and a leading cause of death among women.
Domain 2: Subjects’ Perception of Benefit, Coral Gables. Figure 6 Domain 2, Columns 2 represents
the Mean and Standard Deviation of Items: 5, 6, 11, 16, 21, 34, 35, 36 which assessed the Subjects’
Perception of Benefit. The Means to Standard Deviation ratio respectively was 4.05232 ± 0.65404 and
3.80078 ± 0.91469 and shows perception of benefits as a motivating force is strong in both groups.
Perceived benefits to participation include: a. improvement to the lives of others, b. advancement of medical
knowledge, c. improvement to their condition and d. earning extra money from the stipend. Although
stipends are like petty cash, 81.40% of the subjects ages 18-39 years and 59.38% of the subjects aged 4065 years, Coral Gables were motivated by financial benefit to take part. Coral Gables has a higher
percentage of financially-motivated respondents than Liberty City where 47.05% of the younger subjects
and 50% of the older subjects were interested in financial benefit.
Domain 2: Subjects’ Perception of Benefit, Liberty City, Figure 5, columns 2 represents the Mean
and Standard Deviation of Domain 2 (Items: 5, 6, 11, 16, 21, 34, 35, 36) or the Subjects’ Perception of
Benefit. The Means to Standard Deviation ratio respectively was 2.65909 ±1.43028 and 2.74985±1.40696
respectively which shows the perception of benefits as a motivating force is close to even in both groups.
Liberty City is the most impoverished inner city in Miami, Florida, and unemployment is higher than the
national average. The unemployment rate among the subjects was 37.2%. This is higher than the national
average which is currently slightly below 8%. Fifty percent of older women and 24% of the younger women
were willing to take part in order to get free laboratory tests. Although stipends are not large enough to be
incentives and may only reimburse costs, 50% of older women and 47% of the younger women would take
part in a clinical trial in the hope of getting a stipend as may be the case in low-wage countries.
Domain 3: Subjects Needs Information, Coral Gables. Figure 6 columns 3 represents the Means and
Standard Deviation of Domain 3. (Items: 7, 12, 14, 17, 22, 24, 26, 27) or the Subjects Need for Information.
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The Means to Standard Deviation ratio was 4.10359 ± 0.62332 and 3.95312 ± 0.69871 respectively. The
responses showed that both groups believed that their level of information about clinical trials was
inadequate and would like to be introduced to suitable clinical trials by their pharmacists or doctors.
However, if the study is blinded the information that the patient may want may not be available. The
majority of the respondents from both groups would only take part if the doctor was not blinded as was
shown by their responses. Access to clinical trials online may counteract the cultural latency of information
which normally affects specifics populations. The negative responses show that a few of the respondents
did not know that the clinical study information was available online.
Domain 3: Subjects Needs Information, Liberty City Domain 3: Subjects Needs Information,
Liberty City. Figure 5, columns 3 represents the Mean and Standard Deviation of Domain 3 (Items: 7, 12,
14, 17, 22, 24, 26, 27) or the Subjects Need for Information. The Means to Standard Deviation ratio was
2.25426 ±1.15641 and 2.57191 ±1.34703 respectively. The responses showed that both groups believed
that their level of information about clinical trials was inadequate and may like to be introduced to suitable
clinical trials by their pharmacists or doctors. This would counteract the cultural latency of information
which normally affects specifics populations. Results showed that 88.23% of younger women needed
written information in comparison to 70.58% of older women in order to participate in clinical trials.
Responses to questions 7 and 14 show that the subjects considered being informed about the results of the
clinical trial to be a greater incentive for participation than being informed about the treatment they would
be given.
The highest number of positive responses were in Domain 3 which questions the need for more
information. These questions received the highest number of positive responses, and revealed what was
most important to the young women. For example, 93.02 % of the Coral Gables young women had a
positive response to “I expect my doctor or pharmacist to inform me about suitable trials,” and 88.23% of
Liberty City young women had a positive response to “I need written information about a clinical research
before participating.” This may show that women are open to receive more information about clinical trials
Domain 4: Barriers to Participation, Coral Gables. Figure 6 columns 4 represents the Mean and
Standard Deviation of Domain 4 (Items: 8, 13, 18, 19, 20, 30, 32, 34) or Barriers to Participation responses.
Columns 4 (younger group) and column 4 (older group) with 4.04069 ± 0.73333 and 3.83883 ± 0.85211,
are shown respectively and reveal the difference between both groups. In addition, the subjects’ response
to question 25 shows that the risk of pregnancy as a barrier to participation for subjects of child-bearing age
was not a concern for 76.47% of the younger women from both arms of the study: Liberty City and Coral
Gables. Question 13 shows that the majority of women from Coral Gables would not take part because the
clinic hours would be disruptive of their daily routine.
Domain 4: Barriers to Participation, Liberty City Figure 5 columns 4 represents the Mean and
Standard Deviation of Domain 4 (Items: 8, 13, 18, 19, 20, 30, 32, 34), or the Barriers to Participation
responses. Columns 4 (younger group) and column 4 (older group) with 3.05185 ±1.32242 and 2.91916
±1.41167, are shown respectively. A comparison of the columns shows that there is not much difference
between both groups. In addition, the subjects’ response to question 25 shows that the risk of pregnancy as
a barrier to participation for subjects of child-bearing age was not a concern for 76.47% of the younger
women. Researches have learned from the tragedy of thalidomide and steps are taken to protect the unborn
during drug studies.
Domain 5: Subjects’ Safety Concerns, Coral Gables. Figure 6 columns 5 represents the Mean and
Standard Deviation of Domain 5 (Items: 9, 10, 15, 20, 25, 28, 29, 33) or the Subjects’ Safety concerns.
Columns 5 (younger group) and column 5 (older group) with 3.98837 ± 0.73517 and 3.78906 ± 0.83319,
respectively. A comparison of the columns shows that younger women perceive more barriers to
participation than the older women. Knowledge of unethical trials that were done in several Latin American
countries impact the perception of participants because many people are from immigrants’ families. For
example, the ethically impossible syphilis research in Guatemala from 1946 to 1948 and gynecological
research in the US territory of Puerto Rico a few years later. South Florida has an influx of middle-upper
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class Puerto Ricans many of which reside in Coral Gables. Many Puerto Rican Latin Americans are aware
and wary of the participating in clinical trials. Puerto Rican women were used as guinea pigs in the testing
of contraceptive pills in the 1950s. This large-scale unethical research was done on the destitute Puerto
Rican women who lived in the Rio Piedras housing projects. The pill was a form of population control. In
1937, the passage of Law 136 by the Government of the United States, legally sanctioned sterilization of
Puerto Rican women for eugenics, population control and to reduce poverty (Briggs, L., 2002). Responses
to Question 33 show that 81.40% of the younger women from Coral Gables were wary of unknown side
effects from the study drug. In response to Question 19, 76.74% of the younger women from Coral Gables
preferred their current drug over the study drug and their preference was a barrier to participation. Question
25 shows that 76.47% of the younger women both from Coral Gables and Liberty City share the identical
negative response about not participating in clinical studies as they may be pregnant. However, question 35
shows that younger women from Coral Gables were more altruistic than those from Liberty City and did
not mind taking part in during their child bearing years to find new medicines for women.
Domain 5: Subjects’ Safety Concerns, Liberty City, Figure 5, columns 5 represents the Mean and
Standard Deviation of Domain 5 (Items: 9, 10, 15, 20, 25, 28, 29, 33) is about Subjects’ Safety Concerns.
The Mean and Standard Deviation of younger versus older women are compared in columns 5 with 2.86648
±1.48753 and 2.6104 ±1.58544, respectively. This data shows that younger women perceive more barriers
to participation than the older women. Both groups of women were equally concerned about the amount of
blood that may be drawn in a clinical trial. A correlation between patients’ safety concerns and patient’s
needs for information had on patients’ willingness to participate in clinical trials was suggested. The
majority of the respondents believed that they were healthy enough to participate and that their health was
not a barrier to participation. In response to question 28, 35 of the 51 respondents were not willing to take
part in clinical trials if they would be treated like a guinea pig or given placebos. Fear of being used as a
guinea pig is a very real psychological barrier against participation in clinical studies by African Americans,
due to the common knowledge about several unethical studies, the worst of which was the racist nontherapeutic Tuskegee Syphilis Study which took place for 40 years, from 1932 to 1972. The Tuskegee
Syphilis study was medical experimentation that involved nearly 400 impoverished and poorly educated
African-American men diagnosed with latent syphilis. The men showed no symptoms of the disease, and
for 40 years they were not told that they were infected, but that they had “bad blood,” The subjects were
not treated even though Salvarsan for syphilis was discovered in 1909, and penicillin was the standard cure
for syphilis since 1947 (CDC, 2018), while the progress of the disease was observed. The majority of the
Liberty City respondents were African American and may have been negatively impacted by the wellknown tragic history of the Tuskegee Syphilis Study. Of the 51 respondents, 64.70% of younger women
and 70.58% of older women said that they did not want to be made a guinea pig. Nevertheless, 70.58% of
the 51 respondents were willing to take part in clinical research for altruistic reasons.

Summary and conclusion
The efficiency challenges of recruiting women have created roadblocks and reduced profitability and the
availability of new medicines for women. This study examined the perceptional barriers of women from
the richest and poorest areas of Miami, Florida, towards their participation in clinical research. The purpose
of this study is to add to the available knowledge concerning the conditions that may affect the willingness
of this specific population of women to participate in clinical trials. In regard to question 18, over 80% of
women of all ages in the Coral Gables group were not concerned about the amount of blood that may be
drawn in a clinical trial than the Liberty City Group. This was not the case in Liberty City where 64.70%
of both younger and older women gave negative responses to blood being drawn. The negative responses
from Liberty City were unfounded because there is a maximum allowable amount of blood that can be
drawn from participants in clinical studies. Negative responses may signify that the respondents need more
information about phlebotomy. Domains 1, 2 and 5 are intertwined when the women's concern for their
current medication were addressed in questions 23, 33and 19 respectively. Responses to Question 23
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concern willingness to participate and show the 88.37% of the younger women in the Coral Gables group
were still willing to participate even though the treatment with the study drugs may end when the study is
completed. Question 34 addresses the role of the family in permitting participants to take part in clinical
studies. The head of a household who is in charge of making decisions for the family varies among cultures,
such as paternal tribes where the chief is the decision-maker, and in families where the father is missing,
and the household is run by a woman. The female breadwinner in a household may be too busy to fit clinical
studies in their schedule. In Liberty City more households are run by single or unmarried women than in
Coral Gables. However, the percentage of women who would take part if the family agrees was higher in
Coral Gables than in Liberty City. The US government now recognizes a patient’s “right to try" option.
82.35% of the young people from Liberty City, 74.42% of the young people from Coral Gables, 64.70% of
the older women from Liberty City and 71.875% of the older women from Coral Gables all were willing
to take the “right-to-try” option and take part in an Investigative New Drug study. The results for Question
27 show that 67.44 % of Coral Gables young respondents and 68.75% of the older respondents need written
information, which is the mandated informed consent process. Question 7 is about women who would take
part only if the results were made known to them. More respondents from Liberty City expressed the need
more information than the respondents from Coral Gables. In response to Question 22, most respondents
from both Liberty City and from Coral Gables said that they would only take part if they understood the
clinical trial. In response to Question 14 most respondents from both Liberty City and from Coral Gables
said that they would only take part if they knew which study drug they were going to receive.

Research outcomes
The study assessed the perceptions of patients concerning clinical trials, and examined the reasons they
give for participating or not participating in clinical trials. This research may provide insight into barriers
that may prevent the recruitment of women into clinical trials. It is hoped that this survey will add to the
body of knowledge on the perceptions of women towards clinical trials and barriers that may prevent
recruitment from both affluent and poor neighborhoods of Miami, Florida.

Limitations of the study
In the Liberty City group, the fact that older adults are more likely to fill many prescriptions than younger
adults may have disproportionally impacted the number of respondents available for participation in the
survey. Twice as many older patients than younger patients that visited the community pharmacy agreed to
take part while the survey questionnaire was being run. Therefore, the overall rate from women of
childbearing age was lower than expected. The recommended minimum sample size was 108 respondents,
and the goal was to get 75 participants per arm. However, only 51 patients from Liberty City consented to
enroll and 75 from Coral Gables with a total of 126 participants. This sample size made it easy to compare
survey results. In Liberty City there were unequal numbers of 18-39 years-old (17) versus 40-65 (34),
participating in the survey. This ratio of 1:2 may cause the sample to have some inherent selection bias.
Although a 1:1 ratio produces the most power, a ratio of 1:2 does not significantly reduce power, with a
reduction from 80% to 75% (Wittes, 2002). Recommendations are that the survey be run at other
participating locations within the economically depressed community of Liberty City. The Coral Gables
Group also had an unequal number of 18-39 years-old (43) versus 40-65 years-old (32), participating in the
survey. This 4:3 ratios may also cause the sample to have some inherent selection bias but did not
significantly reduce power. In spite of the lower power, some correlations were found between the
responses to the survey and the findings from the review of the relevant literature concerning patients’
perceptions of clinical trials and their willingness to participate.

Implications of the study
The general public needs to be more informed about clinical studies. However, media coverage of
unethical clinical studies may negatively impact the perceptions of potential participants. There were 8
questions in Domain 3. Question 4 asked if the respondents believed that their knowledge of clinical
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research was satisfactory. Both age groups of the Coral Gables arm were positive that their knowledge of
clinical research was satisfactory, with 74.41% of younger women from Coral Gables and 68.75% of older
women from Coral Gables giving a positive response. In comparison, 52.94% of younger women from
Liberty City and 55.88% of older women from Liberty City were positive that their knowledge of clinical
research was satisfactory. It is not known how the groups get informed, and media coverage are not always
positive. There are many reasons why women responders may have safety concerns and be apprehensive
of participating in Clinical Trials. 53.12% of the young women of Coral Gables believed that research is
too frightening. 82.35% of the young women of Liberty City said that the study may be too risky. A “not
sure” response may become a positive response depending on the benefits perceived. This information may
be of value in contingency planning and in the strategizing of direct-to-patient outreach campaigns by
recruiters. Recruiters may highlight the informational gap that the responses revealed and emphasize
patient-centered research studies. Female patients may want to be informed about improvements that make
participation in studies less burdensome to patients and which allow patients to benefit from participating
in cutting-edge research.

Directions for future research
Re: people-centered research: 51% of the general population are women (HRSA., 2013). It is not known
if women who are not patients have the same perception barriers to participation as women who are patients.
A future telephone survey questionnaire may be administered to women aged 18-65 years in the general
population who are not patients, because participants in Phases I and II are volunteers, not patients. To
remove the gender gap which limits the generalizability of research results, more informed female
participants, both patients and non-patients, are needed.
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Abstract
Safety profile always remains the highest concern for everyone undergoing an invasive
medical procedure. The severity, duration and extent of side effects matter to both the team
and the patient. The assurance that stems from the doctor’s experience and confidence plays
a major role in the patient’s acceptance to undergo the procedure. The paper discusses the
side effects that were commonly seen with other methods of liposuction and Laser assisted
Liposuction is compared along with. The subjects were ‘primed’ before laser Assisted
Liposuction and ‘priming’ is defined here. Priming methodology used here is Monopolar and
Bipolar Radio frequency and the systems used are BTL Exilis and Med 360, a system
combining Vacuum rollers, Bipolar radio frequency and Infra-Red light. The priming is used
as an adjuvant to the process of liposuction to facilitate the procedure. The study covers a
wide range of subjects in the age group 30-74 years with BMI above 30 and wt between 70140 Kg. The subjects included those with many other chronic debilitating illnesses like
Diabetes, Hypertension, Non-alcoholic Fatty Liver degeneration, infertility etc. The study
gives a wide profile of the post-operative period to find that LAL under TA is quite safe and is
well withstood by people of all ages with many coexistent chronic disorders. The findings
concur with existing reports on the safety profile of Laser assisted Liposuction which is
discussed here. The study concludes that Laser assisted liposuction is a safe procedure free
from many common side effects even in the presence of other illnesses.
Keywords: LAL, Laser assisted Liposuction, Tumescent Anaesthesia.

Introduction
There are no second opinions about the safety profile of liposuction in general. A large
number of studies conclude the safety of liposuction on the subjects who were below BMI of
30 and not grossly obese. There are barely any references to the safety in co morbid
conditions like Diabetes Mellitus, Hypertension, CVD which always come along with
obesity. The present study is to fill up this lacuna of BMI and co morbid conditions
restrictions. All the subjects were in high BMI range above 30 to 44 with co exiting disorders.
The study is an assessment of the safety profile of laser liposuction in extreme conditions

Literature
Liposuction of unwanted subcutaneous fat depots is being used extensively for cosmetic
reasons. Liposuction is a form of cosmetic surgery used to remove unwanted body fat.
Liposuction is the most commonly performed operative aesthetic procedure in the world
accounting for 5% of all elective surgeries1.
Ultra sound assisted Liposuction using high frequency vibrations in the range of 20-69kHz
started in the 90’s. The ultra sound energy emulsified the fat and ultra sound was applied
during the liposuction procedure. The technique was associated with burns, punctures,
internal damage and large incisions leading to unsightly scars, sensory alterations and
pigmentations. Internal ultra sound was abandoned due to its side effects and followed up
with External Ultrasound. External Ultrasound is used immediately before liposuction on
tumesced areas to produce a more favourable result without the side effects and
complications associated with internal ultrasound.
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EUA is defined as the introduction of formatted ultrasonic energy into a wetted field
before surgery. Less resistance to the cannula, less discomfort to the patient, smoother results,
and more rapid recovery were reported with EUA. Drawbacks following traditional
liposuction included ecchymoses, long recovery times, skin laxity as well as pulmonary
emboli, seromas, and visceral perforations. Rohrich2 et al noted that ultrasound-assisted
liposuction (UAL) is a safe and effective method for the treatment of gynaecomastia. The
technique is particularly efficient in removing dense, fibrous breast tissue in men and
produces minimal external scarring. Zocchi3 et al in one study report that during liposuction
following external ultra sound, the cannulas proved to be easier to move and the time needed
for the surgery was slightly less on the treated side. There was less bruising and swelling on
the ultra sound treated side and majority of patients reported less discomfort on the treated
side.
Liposuction evolved further with the use of the third generation ultrasound technology
VASER and VAL (Vaser Assisted Lipoplasty) with several advantages of minimal trauma,
maximum safety and better outcome. Vaser technology delivers absolute minimum amount of
vibratory energy to the tissues to achieve desired emulsification using small, grooved probes
and pulsed delivery. With VAL, the total amount of fat that can be aspirated in a single stage
is 21 litres Zocchi 3.
Power assisted liposuction that followed had several advantages over traditional
liposuction methods like less trauma, no burn risks, easy passage thro’ difficult fibrous areas
of the tissues. Shorter surgery duration in large volume liposuction and faster recovery were
major advantages of the Power assisted liposuction. Power assisted liposuction is a painless
procedure that is less traumatic than traditional liposuction Araco A4.
The study used Laser Assisted Liposuction to assess the safety profile. First trial of Laser
assisted liposuction using Nd: YAG 600 micron fibre. The procedure consists in using the
light emitted by laser to selectively produce lysis of the fat cell. Laser is Light Amplification
by Stimulated Emission of Radiation. The penetration into the soft tissue is approximately 1.4
mm. Because of its low penetration, it does not produce distant trauma and acts locally
facilitating the progression of a very thin probe. The efficacy of laser on fatty tissue and skin
tightening were proved by Goldman5 et al in 2003 with a pulsed 1064 nm Nd: YAG system.
Sasaki 6 states that “Internal application of laser energy may be the most effective method of
reducing fatty tissue and enhancing skin tightening.
Badin7 and Goldman 8 demonstrated the histological changes that correlated clinically with
decrease in adiposity, ecchymoses and improved skin tightening and explained the laser’s
advantages over traditional liposuction by patient’s post-operative comfort and fat reduction.
Later Badin 7 proved that Laser Assisted Liposuction (LAL) causes less trauma and good skin
retraction. Decreased adiposity, shorter recovery time and improved skin tightening were
recorded with LAL in many trials. Dibernado 9 concluded that laser-assisted liposuction has a
statistically significant effect on skin shrinkage and tightening of the skin in the abdominal
area when compared to liposuction alone.
Yi sun et al demonstrated that laser Lipolysis liquefies localised adipose tissues and breaks
down the compact fibrous tissues loosening them. Coagulation of capillaries and the thermal
effect caused less bleeding, less oedema and other post-operative complications producing
rapid recovery 10.
The mechanism of action of laser energy is said to be at three varying levels such as
i) Thermal effect: Thermal effect lends ‘thermal damage’
ii) Photo Mechanical effect and
iii) Photo thermal effect
Literature speaks of several advantages of laser lipolysis over other techniques. All patients are
treated on an ambulatory basis. One commonly promoted advantage of laser lipolysis is fast
patient recovery. “In our experience with more than 2,000 cases, most patients are able to
return to normal daily activities within 1.5 days. Laser lipolysis may diminish postoperative
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pain, ecchymoses, and oedema Goldman A 12, Palm MD11. Consequently, patients experience
a rapid return to daily activities. There were no systemic adverse events.”
Melvin states that laser Lipolysis is safe, simple and advantageous for both the surgeon and
the patient. For the surgeon, it is less fatigue, less force is necessary. Correction of secondary
flaws is simplified. For the patient, the fatty tissue selectivity and nerve preservation implies
less postoperative pain. Because it is ambulatory, quicker recovery, lower hospitalisation cost
and no working day loss are other advantages Melvin a Shiffman13.

Materials and methods
The study was conducted in Silkee Cosmetology Laser Research Institute, Chennai. The
subjects included all those who underwent LAL spanning a period of 42 months. A detailed
medical history was recorded. The subjects age ranged from 30 to 74 years with weight range
70- 140 Kg. They were medically evaluated by physician. Apart from routine investigations
Renal Function tests, C Reactive Proteins and ECG were carried out. They underwent Laser
Assisted Lipolysis in 1 or more sessions as required as per standard protocol.
The patients were instructed to message their status to the consultant before going to sleep
and next day morning with special attention to pain, discomfort, oozing or drainage from the
surgery site, soaking or the need to change the dressing and any other symptoms. They were
reviewed next day wherein wound dressing changed and strapping with elastoplastic,
compression bandage applied as required. Attention was paid to swelling, oedema, bruising,
skin colour changes, fever and any systemic symptoms during the following three days.

Procedure and observation
Laser Assisted Liposuction was done under Tumescent Anaesthesia. LAL was preceded by
PRIMING. “Priming in aesthetic surgery is defined as the sensitisation of the adipose tissue
by electromagnetic or mechanical forces applied over the skin to enhance the cellular
response prior to liposuction or any minimally invasive surgery.” Sensitisation is enhancing
the response of the target tissue prior to invasive procedure so as to get a better result for a
lower energy requirement wherein the energy may be light or sound or Radio Frequency or
power that influences the procedure. In this study, sensitisation of the adipose tissue is done
by electromagnetic or mechanical forces applied over the skin. The systems used in the study
were: Monopolar and Bipolar radio frequency, high frequency ultra sound, manual and
vacuum massager and infra-red light.
The Standard protocol as evolved locally was followed for the Tumescent anaesthesia and
the operative technique. The patients were not sedated and had regular meals before and after
the surgery. The procedure covered tummy reduction (n=226), breast reduction (n=9),
gynaecomastia (n=59), arm sculpting(n=16), butts(n=8) and thigh reduction(n=28) and
saddlebags (n=19). Age group below 35 (n=184), age 35-55 (n=150) and above 55 (n=31).
All the patients were with high BMI of above 30 that included diabetics (n=5), hypertensives
(n=7) and pre-diabetics (n=5). The patients were given parenteral Cefotaxime during surgery
followed orally for 5 days.
During surgery, none of the patients had signs of restlessness, nausea, vomiting or
hypotension. The procedure was day care and no anaesthetics were involved.
During the first 24 hours post operatively, there was no complaint of pain. Absence of pain
was conspicuous and many of the patients skipped their pain killer medicines and were
comfortable. Elements of pain and discomfort were virtually absent. Oozing and soiled
dressings were reported sparingly by those who underwent large aspirates. Immediate postoperative period was a smooth sailing affair and comfortable.
During the following three days, none reported of fever or any signs of wound infection. A
total of 7 patients had Seroma (n=3), skin colour changes due to ecchymosis (n=4). Edema of
the lower region reported in some. (n=6). 3 penile swelling and 3 lower abdomens. The
patients were assured and were advised proper posture to aid drainage. Edema of the lower
abdomen was managed by avoiding undue compression. Seroma was drained by needle
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aspiration. Ecchymosis noted in tummy(n=3) and breast (n=1). Assurance and conservative
management with NSAID were administered. Nerve praxia in one arm was noted in a patient
who underwent arm sculpting caused by too tight strapping of the arm to avoid dependency
(gravitational) swelling. The condition improved with parenteral high dose methyl cobalamin.

Discussion
The commonest problem in any invasive medical procedure, the infection, is significant by
its absence in LAL and is noteworthy. It may be deduced that it is not by chance but by
choice that lays in the heat, 400 C generated by the laser rays. It is burnt to death by the laser
rays and rarely have access to body interior. This explains the absence of fever, pain or other
systemic signs or wound infection in general.
Ecchymosis, seroma had no relationship to age, weight or BMI scores but were reported by
those who had chronically inflamed adipose tissues and chronic inflammatory markers. In
other words, ecchymosis and seroma may be anticipated in those with chronic inflammatory
markers. Gravitational oedema may be avoided by right strapping and aiding postural
drainage.

Conclusion
Laser Assisted Lipolysis under Tumescent Anaesthesia is a safe procedure, free of
common complications and can be safely performed in all age groups with other metabolic
disorders. In the event if any such minor side effect is reported, it is self-limiting and do not
require any intervention other than assurance and posture that aids natural phenomena.
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Abstract
Epidemiological studies suggest that there may be an association between environmental exposure to
waste dumpsites and malaria. The aim of this study was to investigate whether residential proximity to
waste dumpsites result in increased rate of morbidity for malaria among the most vulnerable population
groups such as children under the age of five. A total of 150 children between the ages of one and five
years were sampled in a residential neighbourhood in Ikom, Ikom. Data were obtained from the parents
of the subjects with the aid of a specially- designed and well-structured questionnaire, review of hospital
records, and assessment of exposure and assessment of larval abundance. Results showed that among the
subjects within the total sample of 150 subjects, there were 1670 reported cases of malaria among the
subjects within 11months study period. Of this total, 1272 (76.1%) cases were treated in zone A (distance
below 500 meters) and 398 (23.8%) in zone B (distance more than 500 meters). The Spearman
correlation coefficient calculated between rate of morbidity and distance from dumpsite in zone A was r
= 1.12 (p < 0.05) and was adjusted for other factors that may have contributed to the disease. The overall
results showed that children living within a distance below 500 meters from the dumpsite (zone A) are 3.5
times more likely to suffer malaria than those living beyond 500meters’ distance (zone B). A trend of
lower incidence of malaria was therefore noted among children living in zone B. These results show that
municipal waste dumpsites create pathological zones in which disease vectors proliferate and pose
significant dangers within the residential neighbourhood.
Keywords: Waste disposals, residential neighbourhoods, malaria, proximity, under-five children.

Introduction
Most cities of the world are in a serious state of environmental crisis which threatens the quality of life
of their inhabitants. They suffer from myriads of problems such as air and water pollution, urban crimes,
traffic congestion, poor sanitation, water crisis, to name a few. One of the most serious problems is the
increasing quantity of urban solid waste (Sahoo, 2006, Adapti et al, 2013). Increased population
urbanization, industrialization and most especially, the increasing demand for consumer goods have
encouraged massive importation of goods, which invariably has increased the per capita rate of waste
generation in urban areas resulting in a serious strain on the environment (Ashtelli, 2012, Wood, 2006).
Nigeria towns and cities also experience this trend. The problem of solid waste management in the
country has become more and more complex due to high rate of population growth, urbanization and
industrialization (Aguwamba, 2003). A study conducted in 1982 by a group of environmental specialists
in 15 selected towns in Nigeria found that the volume of dumped waste ranged from about 2 x106 kg/year
to as high as 56 x 106 kg/year in these areas. It was also found out that those areas within a radius of
0.5km of the city centres, accounted for about 40% of the uncleared volume of solid waste (Abumere,
1983). In recent times, it is estimated that each person in Nigeria generates about 0.85kg of waste per day
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(Cookey, 2004). In all, about 119 million tons of municipal and industrial waste are generated per day
based on projections of the 2006 National Population estimates of 140 million (Ngwulaka et al., 2009).
The problem of how to manage these wastes is reaching critical proportion (Nkwocha and Ekeoma, 2009,
Anurigwo, 1995, Adegoke, 1990). In response to this problem, and other emerging environmental
challenges, the Federal Government of Nigeria enacted the National Policy on Environment (1989) and
the National Environmental Sanitation policy (2006) as the key policy documents guiding environmental
management and protection. The implementation of these policies is presently saddled with weak
infrastructural base, coupled with poor institutional and inadequate managerial capacities to run towns
and cities as political,social and economic entities (Nkwocha, Pat-Mbano and Nnaji, 2011).Nigeria still
lacks an integrated approach to waste management which has resulted in uncertainties within the waste
management sector, weak local accountability and poor strategic planning capabilities (Ayuba et al. 2013,
Igoni et al. 2007). The continuous degradation of the environment, coupled with unsanitary disposal of
various waste materials pose serious challenge to achieving the ecological sustainability in our
development process. Moreso, it has continued to endanger the life of urban residents who are exposed to
different diseases associated with unsanitary waste disposal practices (Okereke, 2012; Odocha, 1994).

Statement of the problem
The state of solid waste management in Cross River State in general and in Ikom in particular since in
the early 1990s has been generally poor. Ever since the present democratic dispensation in 1999, local
authorities and the government of Cross River State have made efforts to search for cost-effective and
efficient methods of managing urban solid waste and keeping the streets clean. Efforts have been geared
towards the provision of more trucks, equipment and recruitment of more personnel for the collection and
disposal of the ever-increasing volume of municipal waste. The present administration went extra mile
and contracted the waste collection services to private companies whose efforts have led to quantum
improvements in the level of urban cleanliness. But unfortunately, waste dumps keep on proliferating
especially in the outskirts of the city. The throw–away mentality continues to gain ground with residents,
pedestrians, hawkers and most street users littering the environment with impurity. The most serious
phenomenon is the emergence of large waste dumps in proximity to residential areas. Nkwocha and
Emeribe (2008) identified more than 28 authorized and unauthorized waste dumpsites in Ikom to include
those at Ogoja road, main market, border road, and Calabar Road. Most of these dumpsites are located at
open lands and are poorly managed. These dumps constitute breeding grounds to disease vectors and may
be associated with some of the diseases prevalent in the area. Few studies have attempted to investigate
the waste-disease relationships especially in the town of Ikom. This study therefore tried to investigate
whether the nearness of waste dumps to residential neighbourhoods in the town could lead to increased
rate of morbidity for malaria. This study will certainly help, not only to collect information on this
neglected area of waste management but will also help to improve understanding on waste-human
relations in the area.

Main objective
The aim of this study is to investigate whether proximity of waste dumpsite to residential
neighbourhoods may increase the incidence of malaria around Ikom waste dump sited along Ikom/Ogoja
Road, Cross Rivers, Nigeria.

Materials and methods: sources of data
Primary sources
To obtain data for the research involved the use of different techniques which are as follows:
i. Quantitative analysis of solid waste
ii. Questionnaire Survey on parents of Exposed Children.
iii. Assessment of Exposure
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iv. Assessment of Larval abundance at the dumpsite
i. Quantitative analysis of solid waste
An analysis of the amount of waste generated was conducted at Ikom District of the town. This
analysis was conducted to determine the amount of waste generated per week by a population estimated at
39,324 living within the area. A sample of 150 households was used for the study and sample size
determined by applying Yaro Tamane’s Equation:

Where n = Sample size
N = Population size
e2 = level of error tolerance (e= 5% for confidence level of 95%)
The amount of waste generated was analysed together with the type of wastes and separation at source
was also analysed to determine whether residents knew about waste separation. The amount of waste that
was generated in a period of seven days was used to calculate the quantity generated daily.
During the survey, each family was provided with a polythene bag into which all waste generated on
daily basis was emptied for a period of seven days, as recommended by Mwanza and Phiri (2013). After
the seventh day, the amount of waste generated was noted by weighing the quantity generated by each
family and the total volume divided by the number of family members. A sample of ten families from
different residential groups was selected through simple random sampling (number of houses used) and
mixed together to identify the type of wastes generated in the area.
Four research assistants were used during the period of the survey and each of them was assigned
specific duties.
The five samples from each residential group in the area were emptied to a measuring wooden box of
500 litres after which the box was rocked back and front during the filling. The box is then weighed to
find the density of the wastes. This was followed by sorting the waste items by hand placing them on
sorting table. The smaller particles are mixed together and each of these items are weighed and values
obtained converted into simple percentages.
ii. Survey on parents of exposed children
A well-structured questionnaire containing basic socio-economic characteristics of the children and
their parents (age and sex of children, education and income status of parents, etc.) was carefully
prepared. Other important variables on the housing conditions of the subjects such as presence of waste
bins around homes, use of mosquito nets and insecticides were all included in the questionnaire. 200
copies of the questionnaire were then distributed to the subjects who were given a period of three days to
fill them. 173 copies were later collected, but after serious examination of the responses from subjects,
only 150 were adjudged fit for the study because the other 23 copies were not correctly filled.
Parents of the subject were also asked to indicate the number of times and the month of the year their
children fell sick and were taken to the clinic, diseases they suffered from, names of clinics visited, and
their hospital card number. Cases were retrospectively verified in the various clinics where the children
were treated using their card numbers. Data on these variables were requested for the past months
preceding our visit. For easy identification and compilation by the parents, all the requested variables
were enlisted in a simple matrix format. These covariates were chosen based on previous literature
identifying potential risk factors disease exposure (Tonne et al, 2007; Khitoliya, 2004.)
iii. Assessment of exposure to malaria infection
The study considered one important measure of exposure to malaria infection, namely: the distance
between subjects from the dumpsite. Thus, in the study area, two cordon zones were carefully delineated.
The first Zone designated as Zone A has the range of a distance between 100 and 500 meters from the
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dumpsite. While 100 of our subjects live in this zone. The remaining 50 subjects reside in the second zone
designated as Zone B which was also in the same neighborhood but beyond 500 meters from the
dumpsite. These two zones are separated from each other by Ikom and Ogoja Roads. Zone B may
therefore be likened to as the “clean or control” zone.
iv. Assessment of larval abundance
In order to elucidate the breeding ecology of mosquitoes in Ikom, this study was carried out to assess
the larval abundance in conventional mosquito breeding sites, evaluate the physico-chemical
characteristics, and establish the relationship between such characteristics and larval abundance in the
area.

Mosquito larval collection, processing, identification and analysis
Three kinds of conventional mosquito breeding habitats namely, containers from the dumpsites, drains,
and domestic containers were selected for investigation. Four replicates of each larval habitat were
randomly selected across the area, and mosquito larvae were sampled weekly from such habitats during
the rainy season of 2010. Sampling was done between 0900hr and 1100hr, using a standard 300ml
capacity dipper. Where this was not possible, especially with domestic containers, water from a number
of breeding sites was pooled to make-up the required volume. Twenty dipper samples were taken
randomly from each sampling site, and the mosquito larvae recovered were preserved immediately using
4% formaldehyde solution. The specimens were identified to genus level using aids provided.

Secondary sources
A lot of useful information and data were obtained from secondary sources for writing the project.
These include those from text books, scientific journals, seminar proceedings, monographs, conference
materials and maps. These were cited throughout the report especially in the literature review. Others
include, hospital records of subjects that helped to indicate the number of times they suffered from
malaria during the past 11 months. These records also indicated the symptoms experienced by subjects
and results of their blood and urine specimens examined in the laboratory.

Collection and fixing of water sample for physico-chemical analysis
Water samples, for physico-chemical analysis, were collected concurrently with larvae from the three
habitat types investigated, using 500ml capacity specimen bottles. The water was fixed immediately,
using standard procedures, in preparation for laboratory analysis. However, water temperature and
transparency were determined at the sites, during larval collection, using ordinary mercury thermometer
and secchi disc, respectively.
Analyses of these samples were carried out at Entomology Laboratory, Department of Applied
Biology, University of Calabar, Cross River State.

Results: quantity and types of waste generated
Quantity of waste generated
The result of the survey carried out in the area showed the following results (Table 1)
Table 1. Summary of the amount of waste generated

Variable
Number of Households
Population
Daily per capita waste generation
Estimated total amount generated per
day
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39,324
0.89kg
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The above tables show that the daily per capita waste generation is 0.89kg. This figure gives an
estimated daily generation of 34.99 tons of waste and an estimated monthly quantity generated at 1049.7
tons in the area. This value may be far below expectations, as the study focused only on domestic wastes.
Other wastes generated from hospitals, institutions (schools, offices etc.) were not included in the study.

Types of wastes generated
The types of wastes generated in the area are shown in Table 2 below
Table 2. Composition of wastes

Waste Composition

%

Putrescible waste
Plastic
Paper
Glass
Metal
Others
Total

65
20
7
3
4
1
100

Table 2 shows that 65% of household waste generated in the area are degradable wastes. These include
food waste, leaves, garden wastes, sweepings etc. These wastes in constant biodegradation process form
breeding grounds to different disease vectors when they are taken to the dump sites. Survey results also
reveal that plastic materials occupied a major position in the domestic waste composition forming about
20% of the total waste generated. Although plastic materials are not easily biodegradable, its volumetric
increase in the household waste is preoccupying as plastic waste recycling is still very low in the country.
Other waste components include; paper (7%), glass or bottle (3%), metals (4%) and others including
textiles, bones etc making only 1% of the total.

Composition of waste at ikom dumpsite
A sample of waste collected from Ikom and analyzed shows that the waste generated from domestic
and commercial activities form the major component.
Commercial wastes have almost the same composition as domestic wastes including putrescible wastes
(remnants, leaves etc.) metals, papers plastics, bottles and some wood, bones, textiles and miscellaneous
inert materials (sand, ash). Most wastes deposited at the dumpsites are therefore of domestic and
commercial origins.
The high percentage of biodegradable materials with high moisture content, makes it a favorable
breeding ground for proliferation of micro-organisms and disease vectors such as rats, cockroaches, flies
and mosquitoes.

Socio –economic characteristics of parents of exposed children
The descriptive information focused mainly on the socio-economic status of the parents (income,
education) as well as some variables on the children (age, sex).

Age and sex of subjects
The average age of the children was 2.8 years. Based on the three age groupings 54 (36%) of the
subjects were less than 1 years old, 50 (33.33%) between2 and 3 years old and 46 (30.67%) between 4
and 5 years old. There were 80 males (53.33%) and 70 females (46.67%) which shows almost equal
representations in both sexes in the total sample. The highest number of children within the study age
group per family was two while the least was one. All families surveyed have lived in their apartments for
more than five years, indicating that the majority of the subjects have been exposed since birth.
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Income and educational level of parents
The average educational level of parents was the West African School Certificate, with an average
monthly income level hovering between N 15,000 and N 20,000. This result show that most of the
children are of poor parentage.

Housing conditions
The average household consists of 7 persons residing in a concrete dwelling of three rooms properly
ventilated with sufficient doors and windows. Only 9 families of the subjects (6.9%) used Insecticide
Treated Bed Nets (ITNs) while the greater majority made up of 121 families or 93.1% of the total sample
did not. Also, while 102 families of the subjects (78.5%) did not apply insecticides within their homes
only 28 families (21.5%) used it regularly to kill mosquitoes. All the families surveyed kept their waste
bins outside their home as shown in Table 6, 7, 8 and 9.
Table 3. Age of children in years (n = 150)

Age of children (years)

No%

<1

54(36.0)

2–3

50(33.33)

4–5

46(30.66)

Table 3 shows that 54 (36.0%) of the children were less than 1 year, 50 (33.33%) were between 2 and
3 years while 46 (30.66%) were between 4 and 5 years old.
Table 4. Income of parents

Income of parents

No%

15,000 – 20,000
90(69.2)
21,000 – 30,000
16(12.3)
31,000 – 35,000
14(10.76)
>35,000
10(7.69)
Table 4 reveals that 90 (69.2%) of the parents earn between N15,000 and N20,000, 16 (12.3%) earn
between N21,000 and N30,000, 14 (10.76%) earn between N31,000 and N35,000 and only 10 (7.69%)
earn above N35,000.
Table 5. Educational status of parents

Education status of father

No%

Higher Education

13(10.0)

Average Education

25(19.23)

Lower Education

92(70.76)
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Education status of mother

No%

Higher Education

15(11.5)

Average Education

18(13.8)

Lower Education

97(74.6)

Table 5 reveals that 92 (70.76%) of the fathers of the subjects have lower education while 97 (74.6%)
of the mothers also have lower education. Also, that only 13 (10.0%) of the fathers and 15 (11.5%) of the
mothers had higher education and 25 (19.23%) of the fathers and 18 (13.8%) of the mothers had average
education.
Table 6. Housing conditions

Housing Condition

No%

Well ventilated

121(93.1)

Poorly ventilated

9(6.9)

Table 6 reveals that 121 (93.1%) of the families live-in well-ventilated homes while only 9 (6.9%) live
in poorly ventilated homes.
Table 7. Presence of waste bins in homes

Presence of waste bins

No%

Yes

130(100.0)

No

0(0.00)

Table 7 shows that all the homes (130) have waste bins for storage of wastes
Table 8. Use of mosquito nets (ITNS)

Use of mosquito nets

No%

Yes

9(6.9)

No

121(93.1)

Table 8 exposes the fact that only 9 (6.9%) of the families sleep under mosquito nets (ITNs) while 121
(93.1%) of them do not sleep under ITNS.
Table 9. Use of insecticides

Use of insecticides

No%

Yes

28(21.5)
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No

102(78.5)

Table 9 reveals that most of the families 102 (78.5%) of them do not use insecticides to kill mosquitoes
in their homes while only 28 (21.5%) of them use insecticides to kill mosquitoes in their homes.

Exposure characteristics
Data used for the study spanned for a period of 11 months (October 2012 – July 2013) as most parents
could no longer remember what happened beyond this period when filling the questionnaire. However,
information obtained therefore revealed the prevalence of malaria among subjects in the two zones
investigated. A trend of greater frequency was noted in Zone A in comparison with Zone B.
Table 10. Number of subjects treated for malaria in zones A and B (n=150)

Months

Sept. 12
Oct. 12
Nov. 12
Dec. 12
Jan. 13
Feb. 13
Mar. 13
April 13
May 13
June 13
July 13
Total

Zone A (<200m)
No. Treated
%
(F)
120
9.4
140
11.0
150
11.7
100
7.9
80
6.3
88
6.9
110
8.6
100
7.9
121
9.5
128
10.1
135
10.6
1272
76.1

Zone B (>500m) Control
No. Treated
%
(F)
53
13.3
47
11.8
30
7.5
12
3.0
20
5.0
30
7.5
45
11.3
33
8.3
40
10.0
42
10.6
46
11.6
398
23.8

Total

Cum.%

173
187
180
112
100
118
155
133
161
170
181
1670

10.4
11.2
10.8
6.7
5.9
7.0
9.3
7.9
9.6
10.2
10.8
100.0

Among the total sample of 150 subjects, there were 1670 reported cases of malaria among the subjects
within 11 months’ study period. Of this total, 1272 (76.1%) cases were treated in zone A (d < 500 meters)
and 398 (23.8%) in zone B (d > 500 meters) as shown in Table 10. Medical notes from hospital records
revealed that the infected subjects showed symptoms of the disease (high fever, body weakness, loss of
appetite, etc.). Results of their blood analysis also indicated that each of the infected children had malaria
parasite, though with different degrees of infection. While the highest incidence of malaria was recorded
in the month of October 2012 with 187 cases (11.2%) the least incidence occurred in January 2013 with
100 cases (5.9%). The rate of malaria incidence decreased with age and was significantly higher among
subjects living around the dumpsites. Also, the Ratio Rate (RR) was significantly high (6%) among
subjects in Zone A than those in Zone B (0.76%). However, this ratio decreased with age in both zones.
There was no significant difference in the rate of morbidity between the two sexes in the overall sample.
Table 11. Cases of malaria resulting from proximity of ikom waste dumpsites to residential neighborhood

Months

Sept.'12
Oct.’ 12
Nov.’ 12
Dec.’ 12

Total No. of
Children
Treated for
Malaria
173
187
180
112

%

Serious
Cases

%

No of
Deaths

%

Total
Alive

%

10.4
11.2
10.8
6.7

13
9
11
5

2.9
1.9
2.5
1.1

2
1
2
2

0.4
0.2
0.4
0.4

171
186
178
110

10.2
11.1
10.6
6.6
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Jan. ‘13
Feb.’13
Mar.’13
Apr.’13
May.’13
Jun.’13
Jul.’13
Total

100
118
155
133
161
170
181
1670

5.9
7.0
9.3
7.9
9.6
10.2
10.8
100

7
18
8
11
10
3
5
100

1.5
3.9
1.8
2.5
2.2
0.7
1.1
5.9

3
5
1
0
2
0
1
19

0.6
1.1
0.2
0
0.4
0
0.2
1.1

97
113
154
133
159
170
180
1651

5.8
6.8
9.2
7.9
9.5
10.2
10.8
98.7

Relationship between distance from dumpsite and morbidity for malaria
The rate of morbidity correlated positively with distance from dumpsite (0.83). The Spearman
correlation coefficient calculated between rate of morbidity and distance from dumpsite in Zone A was
1.12 (p<0.05) and was adjusted for other factors that may have contributed to the disease. This negative
correlation indicated that proximity to the dumpsite exposed children to the hazards of malaria infection.
Similarly, the correlation coefficient of 0.14 in Zone B indicates that long distance from dumpsite lowers
exposure to the disease. This also implies that the rate of morbidity decreased with increasing distance
from the dumpsite with a strong evidence of a spatial trend (p<0.0001). Correlations during seasonal
exposures (dry and wet season) were 0.77 and 0.52 and positive. Results also showed a strong association
between distance from the dumpsite and malaria disease in the overall sample (OR=3.2, 95% C1.7-7.2).
The association varied among the age groupings of the children and relative distance from the dumpsite.
It was strongest for the children below 3 years of age (adjusted OR=3.3, 95%, Cl 1.19-8.1) than those
above 4 years in Zone A (OR=2.5, 95%, Cl 1.3-6.7) and those in Zone B (OR=2.7, 95% Cl 1.38-5.7).
Furthermore, the effect estimates for cumulative malaria infection increased the odds of the disease for
children below 3 years of age 9.3% per inter quartile range (IQR). The overall result showed that children
living within a distance below 500 meters from the dumpsite (Zone A) are 3.5 times more likely to suffer
from malaria than those living beyond 500 meters’ distance (Zone B). A trend of lower incidence of
malaria was therefore noted among children living in Zone B, which was the less exposed zone.

Assessment of larval abundance
Table 12. Mean mosquito larval abundance and distribution in breeding habitat in ikom

Species/Habitat
Dump site containers Drains
Domestic containers
Aedes
1
1
2
Anopheles
10
6
4
Culex
1
2
2
Total
12
9
8
Table 12 shows the mean occurrence of mosquito types in the different breeding habitats in Ikom. The
frequency of larval occurrence in the positive habitats occurred in the following order of decreasing
abundance Dumpsite containers > Drains > Domestic containers. The distribution of mosquito types in
the positive habitat varied considerably. Aedes occurred more frequently in domestic containers with
equal presence in drains and dumpsites. Generally, the Anopheles individuals were the most frequently
occurring mosquitoes. The mosquitoes preferred breeding in dump sites containers, with some presence in
drains and least encountered in Domestic containers.
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Table 13. Physico-chemical properties of mosquito larval breeding habitats in Ikom

Parameters

Dumpsite

Drains
25.90oc
93.30b

Domestic
containers
26.20oc
123.60c

Mean ±
S.D
25.9 ±4
49.6 ± 7.04

Temperature℃
Dissolved
Solids (mg/l)
Transparency
Dissolved
oxygen (mg/l)
Nitrate (mg/l)
Phosphate
(mg/l)
Sulphate
(mg/l)
Carbonate
(mg/l)
Conductivity
(ps/cm)
Ph

25.50oc
5.80a
0.14c
26.5a

0.06b
30.20b

0.02a
38.10c

0.07 ± 0.22
31.6 ± 4.6

0.50a
0.19a

0.87b
0.21b

14.30c
0.24c

5±2
0.21 ± 0.4

0.44c

0.40a

0.43b

0.42 ± 0.5

0.51a

0.81b

0.99c

0.77 ± 0.7

228.60b

245.9c

129.70a

201.4±11.6

8.26b

8.44c

8.22a

8.30 ± 2.35

Table13 values followed by same superscript alphabets in a row are not significantly different, at p=
0.05 level of significance.
The mean physico-chemical characteristics of water in the three larval breeding habitats are shown in
Table 13, Temperature, Phosphate, Sulphate, Carbonate and Transparency were not significantly different
(p > 0.05) among the three larval habitat categories. However, the same cannot be said for the remaining
physico-chemical parameters that varied significantly (p< 0.05) among habitats.
Total dissolved solids in dump sites and drains were significantly different (p> 0.05), and lower than
recorded in domestic containers, with the latter having the highest amounts of Total dissolved solids
(Table 13). The Dissolved Oxygen content of the breeding habitats ranged from 26.5mg/l in dump site to
38.10mg/l in Domestic containers. Dissolved Oxygen in Dump site was significantly lower than in drains
(p< 0.05) which was in turn significantly lower than in Domestic containers (p< 0.05). On the other hand,
Conductivity was least in domestic containers but highest in the drains, and it varied significantly (P <
0.05) among the breeding habitats. pH was more or less uniform.
Table 14. Correlation coefficients between mosquito larval abundance and physic-chemical properties of breeding
habitat

Parameters
Temperatureo C
Dissolved Solids (mg/l)
Transparency
Dissolved oxygen (mg/l)
Nitrate (mg/l)
Phosphate (mg/l)
Sulphate (mg/l)
Carbonate (mg/l)
Conductivity (ps/cm)

Aedes
0.6401
0.3842
0.7321
0.9071
0.7828
0.2777
0.9276
-0.4831
0.2777

Anopheles
0.9588
0.6269
-0.1098
-0.2915
-0.9014
0.7084
-0.6192
0.9872
0.7085

Culex
0.7475
0.5905
0.1875
-0.0927
-0.8626
0.4875
-0.4134
0.773
0.4875

Table 14 shows the relationships between physico-chemical parameters and larval abundance. The
correlation coefficients between physico-chemical properties and larval abundance were mostly high
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though, while some were negative. The weak correlation coefficients were mostly restricted to Aedes and
Culex mosquitoes. The abundance of Anopheles mosquitoes correlated weakly only with Dissolved
Oxygen.

Conclusion
This study is one of the evidences that support the argument that exposure to environmental pollutants
such as waste dumps can compromise urban public health and the pathology of related diseases (Steve
and Elijah, 2010). Several risk factors for malaria were not controlled (diet, use of net and insecticides,
latent period, etc.) which may appear as important co-founders when their frequency in the subpopulation are associated with exposures. Despite these limitations, we argue that if our results could
show high rates of malaria incidence and morbidity among our subjects when our exposure assessment
fraught with certain limitations, then it could be that the real relationship between malaria and proximity
to waste dumps may likely be stronger. Nonetheless, the case study is a clear demonstration that
accumulation of solid waste in proximity to residential areas constitutes a path way to many chronic
diseases including malaria. There is a great need to further explore the waste-malaria paradigm in
environmental health studies with the view to developing new strategies for intervention and prevention
of this disease. Ultimately, the promotion of urban cleanliness and effective management of municipal
wastes may be the most sensible strategies to Roll Back Malaria in Nigerian urban areas in the years
ahead.

Recommendations
i.

Dumpsites should be sited far away from residential homes (>500m) since municipal wastes create
pathological zones, in which disease vectors proliferate and pose significant dangers to human health
and the environment.
ii. There is the need to educate the public on proper waste generation and disposal practices, including
sorting of waste and the use of correct dumpsites.
iii. There should be adequate information at dumpsites for users on where and how to deposit wastes.
iv. Government should establish regulations and by laws on waste disposal, including specifications on
types of bins, and form in which wastes should be deposited at dumpsites.
v. Government should provide more funds towards the disposal of waste. Such funds should be used for
the provision of necessary facilities such as equipment, vehicles and for the regular maintenance of
the dumpsites.
vi. Dumpsites should be adequately constructed and maintained. Should be accessible to users and
regular collection of wastes should be ensured to prevent dumpsites from overflowing and blocking
roads.
vii. There is need for regular monitoring and surveillance of public dumpsites and even private premises
especially in the high population density areas like Ikom by government sanitation officers.
viii. More sanitation workers and waste management contractors should be employed and adequately
trained to cope with the ever-increasing waste disposal problems in the LGA, State and Country.
ix. Insecticides treated nets and other preventive measures for malaria should always be provided for all
citizens especially those living close to dumpsites.
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Abstract
Blood hemolysis is one of the major problems encountered in hospitals. The purpose of the study is to
determine the causes for sample hemolysis and measure the effect of an intervention to reduce sample
hemolysis in the emergency department of a large hospital. Here they have used a phased, prospective,
interventional study. In phase 1, factors associated with urea and electrolyte sample lysis were studied.
Based on the results an educational program consisting of a 15-minute presentation and discussion was
implemented. In phase-2, questionnaires were distributed to the doctors and medical students regarding
blood sampling and data analysis done after the samples were processes. In phase 1(n=227), it was found
that the percentage of lysis is more with the use of vacutainer (35.8%) than without the use of it (11%).
While in phase-2 (n=204) after the implementation of educational programme it was found that there is
an increase rate of lysis with the use of syringe rather than vacutainer. They were able to attain a
reduction in sample hemolysis from 19.8%to 4.9% through the change in operator behaviour which was
brought by the educational interventions. Finally, with the introduction of an educational program they
were succeeded in bringing reduction in sample hemolysis.
Keywords: sample hemolysis, venipuncture, Emergency department, Vacutainers, Educational
programme, chemistry testing.

Introduction
Hemolysis of blood sample is a common problem encountered in medical practice. It leads to
inaccurate results and often necessitates a repeat sample. Most of the hospitals are meant to known for
heavy workloads and finite resources. In such environments the need of accurate and quick blood results
is very important. Erroneous blood results lead to unnecessary delays and additional costs by obligatory
repeat samples. Repeat blood sampling also causes unnecessary pain to patients.
In the emergency departments, inaccurate potassium levels can lead to potential misdiagnosis and
dangerous management as treatment protocols for hyperkalemia and hypokalemia are drastically
different. The factors that causes increased sample hemolysis include pressure differences, needle sizes,
time interval between sample collection and analysis, size of collection tubes, difficulty of blood drawing
and the use of vacutainer system.
The purpose of their study was to determine the causes for sample hemolysis and to measure the effect
of an intervention to reduce sample hemolysis in the Emergency Department.

Methodology
Study setting and design
The emergency department of Singapore general hospital (SGH) was used to carry out their study,
which is one of the oldest and largest acute teritiary hospital. The time frame between January 2006 to
November 2006 involved to carry out the study. They have conducted a phased prospective,
interventional study at their emergency department.
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Study sample
All the patients coming to emergency department requiring blood urea and electrolyte analysis was
selected as target population. And the blood sampling is carried out by doctors and medical students.
They served as operators for the study.

Study instrument
A structured questionnaire was designed and distributed among the blood sampling operators (doctors
and medical students). This recorded their personel method of sampling the blood samples with reference
to the following variables.
 Mehod (venipuncture or intravenous cannulation)
 System (arterial bloodgas sampling or arterial puncture, syringe, vacutainer)
 Size of the needle (for cannula 24G-16G, for needle 23Gor 21G)
 Operator (senior attending, junior attending, resident or student)
 Blood flow (fast, moderate or slow)
 Difficulty of venipuncture/cannulation (easy, moderate or hard)
 Source (venous or arterial)
 Samle volume(milliliters)
 Time sample taken
 Time sample processed by the laborator
One questionnaire was completed for every blood sample collected. The patients label was included in
the questionnaire for the identification of sample. Figure 1 shows the sample questionnaire of the study.

Data collection
The study was conducted in 2 phases. In phase 1 a total no of 227 blood samples and complete
questionnaire were collected. And in phase 2 204 samples and questionnaires were collected. The time
sample was drawn was recorded by the attending doctor or student. The time sample was processessed
was automatically entered by the biochemistry laboratory’s computer system. Sample lysis was
determined by the biochemistry laboratory with the use of standardized validated quality control
processes integrated with the laboratory equipment.
Based on the data collected in phase 1 by using the questionnaires, an educational program consisting
of a 15-minute presentation and discussion was implemented. During the educational program, the
factories causing sample lysis were reviewed with the help of phase 1 results. In phase 2 questionnaires
were re-distributed to the operators and datas are collected.

Data analysis
All analysis was done using SPSS 15.0 (SPSS Inc., Chicago, ⅲ). Unadjusted and adjusted logistic
regression was performed on the various factors related to blood sampling, sample volume, and
processing interval with regard to hemolysis rates for phase 1. Differences in qualitative outcomes
between phase 1 and phase 2 were determined using chi-squared/Fischer’s exact tests.

Results
It was found that the education intervention successfully changed operator behaviour. Table 1 shows
the characteristics of study samples in both phases. The table shows the comparison between the 2 phases
in terms of reduction rate with the use of different parameters. From the table it was clear that the lysis
rate is more with the use of syringe than the vacutainer(before64.3%;after 98.5%). Also, there is increase
rate of lysis with the use of venipuncture (26% to 36.8%), reduced rate in arterial sampling (3.1%-0%).
The increased sample volume leads to the reduction (4.5ml-5.2ml).
The change in the operator behaviour brought about by the educational intervention reduced rate of
hemolysis. Finally, they were able to attain a reduction in sample hemolysis from 19.8%to 4.9%.
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Discussion
In this study, they found the introduction of an educational program at the emergency department was
able to significantly reduce rated of sample hemolysis. The emphasis of the educational program was
based on observations from an initial survey about the possible causes of sample hemolysis.
They believe this study also highlights the limitations of the vacutainer system with regards to
causation of sample hemolysis. This can indicate a need to re-engineer the system to reduce the
occurrence of this problem, which might be related to the vacuum pressure in the tubes or other design
factors.

Figure 1 Sample questionnaire used in the study
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Table 1. characteristics of study samples in both cases

Characteristic
Method
System
Size of needle
Operator
Blood flow
Difficulty of
venipuncture/cannulation
Source
Sample volume(ml),
mean (SD)
Interval (minutes), mean
(SD)
Sample hemolysis

Option
Iv cannula
Venipuncture
Syringe
vacutainer
≤ 21G
>21G
Senior attending
Junior attending
Resident
Student
Fast
Moderate
Slow
Easy
Moderate
Hard
Venous
Arterial
Yes

Phase1(n=227)
168(74.0%)
59(26.0%)
146(64.3%)
81(35.75%)
86(37.9%)
141(62.1%)
18(7.9%)
18(7.9%)
13760.4%)
54(23.8%)
92(40.5%)
102(44.9%)
33(14.5%)
146(64.3%)
52(22.9%)
29(12.8%)
219(96.9%)
7(3.1%)
4.5(2.9)
60.8(26.2)
45(19.8%)

Phase 2
(n=204)
129(63.2%)
75(36.8%)
201(98.5%)
3(1.5%)
61(29.9%)
143(70.1%)
2(1.0%)
6(2.9%)
196(96.1%)
0(0.0%)
113(55.4%)
63(30.9%)
28(13.7%)
115(56.4%)
51(25.0%)
38(18.6%)
204(100%)
0(0.0%)
5.2(2.3)
48.4(25.5)
10(4.9%)

p-value
.016
<.001
.081
<.001
.005
.159
.016
.004
.001
<.001

Limitations
The limiting factors of this study was the subjective assessment of the rate of blood flow and difficulty
of phlebotomy. They did not have a standard objective measure to gauge blood flow and difficulty of
phlebotomy, therefore these parameters were determined subjectively by the operators.
Another limitation is that the study was conducted only during office hours, and this might account for
the lower proportions of sample recorded compared with the actual emergency department turnover. In a
busy emergency department, it was not easy to get physicians to fill in forms after every blood flow. Thus
the sample represented here does not account for all the blood tests done over the period of the study.

Conclusion
In this study, we can come into conclusion that the introduction of an educational program in a hospital
emergency department was able to significantly reduce rates of sample hemolysis. This could potentially
reduce unnecessary repeat blood sampling, reduce medical errors, and lead to cost savings for the patients
in similar settings.
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