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Abstract  In the Philippines, Registered Medical Technologists (RMT) are the main constituents of specimen collection 

and laboratory diagnostics. They are highly trained healthcare professionals trained in all areas of the laboratory and tasked to 

perform venipuncture - one of the most common invasive blood sampling techniques. Venipuncture serves as a vital tool in 

diagnosing and treating various medical conditions, but despite its importance, it is often overlooked in routine laboratory 

medicine. Laboratory testing has three phases: preanalytical, analytical, and post-analytical, with approximately 70% of 

laboratory errors occurring in the preanalytical phase. Among the various preanalytical errors frequently encountered in 

laboratories, hemolysis was identified as the major source of error and biological interference that compromises the quality of 

blood specimens. Numerous studies have cited that in vitro hemolysis, specifically, was the common cause of unsuitable 

specimens resulting in poor analyte determination and unreliable results in the preanalytical phase. It was reported to be 

dependent on the collection devices, operator's usage of techniques, theoretical knowledge, and compliance to procedures. 

There are only limited investigations exploring the association of operator-related factors such as their knowledge, skills and 

confidence levels in performing venipuncture with the likelihood of in vitro hemolysis to occur. To the best of the researchers’ 

knowledge, none have been conducted in the Philippine setting yet. Therefore, the main objective of this study was to assess 

the correlation of the RMTs’ level of knowledge, skills, and confidence with the occurrence of in vitro hemolysis during 

venipuncture procedures. Data from 383 RMTs employed in Metro Manila with one (1) year working experience were 

selected to participate. Online survey questionnaires using Google forms were used to collect data from March to April of 

2021 and were analyzed using Microsoft Excel and R statistical programming language. Findings showed no significant 

correlations with the knowledge (p-value = 0.15) and skills (p-value = 0.93) in performing standard operating procedures in 

venipuncture with the likelihood of hemolysis to occur. In addition, a significantly weak positive correlation (p-value = 

2.7x10-13) was determined between confidence in performing venipuncture and the occurrence of hemolysis. Similarly, a 

significantly weak positive correlation was determined between confidence and the variables: educational attainment 

(p-value = 0.0014), length of practice (p-value = 0.0050), and training attended on phlebotomy (p-value = 0.022). In 

conclusion, RMTs are highly knowledgeable, skilled and confident in performing venipuncture procedures. However, 

confidence was the only significant factor that possibly contributed to the occurrence of in vitro hemolysis in venipuncture, 

while both knowledge and skills in venipuncture did not show a significant impact. Due to the weak correlations determined 

between variables, further studies are recommended. 
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1. Introduction 

Venipuncture is one of the most common invasive blood 

sampling procedures and is a vital tool in diagnosing various 

medical conditions [6,7]. Despite its complexity, it is one  

of the most  overlooked routine  procedures in  laboratory 
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medicine [8]. Based on WHO’s guidelines, accurately 

performing phlebotomy is one of the paramount steps in 

preanalytical quality assurance [6]. Some of the frequent 

factors contributing to unsatisfactory blood specimen quality 

include lack of knowledge and training, non-compliance   

of phlebotomists and improper phlebotomy procedures [9]. 

Improper performance of venipuncture often results in 

hemolysis, which is defined as accelerated erythrocyte  

(RBC) membrane breakdown that may result in biological 

and analytical interference during laboratory analysis [10].    

In vitro hemolysis is a notorious problem for diagnostic 
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laboratories due to preanalytical errors in specimen  

handling and transportation, intra-laboratory processing, and 

specimen storage [11]. Numerous pieces of evidence have 

also stated that hemolysis is the most common cause of 

specimen rejection, occurring in 40-70% of specimens with 

the prevalence of up to 3.3% in routine specimens [2,13]. 

Aside from this, it is also highly dependent on the operator 

and the devices used to draw blood samples [10,12]. 

Furthermore, the hemolysis of blood specimens can cause 

significant and detrimental effects on the reliability of the 

results and patient diagnosis.  

Quality indicators (QI), which are means to measure the 

competency and the total testing process of the laboratory, 

cannot improve quality automatically despite it being the 

only available mechanism to mediate these errors. Therefore, 

it is still essential to look into operator-related factors [3]. 

With this, registered medical technologists (RMT) should 

possess the knowledge, technical skills, communication 

skills, analytical decision making, and supervision and 

management to perform well in any task, such as 

venipuncture to prevent specimen rejection [14].  

Makhumula-Nkhoma et al. conducted a study to 

determine the association of the relationship between the 

clinical staff and the phlebotomists' level of confidence in 

performing venipuncture and their knowledge on the 

possible causes of hemolysis [15]. The confidence level of 

the healthcare professionals, based on their staff category 

and the first and last venipuncture, showed that they were 

more confident with their last venipuncture. With variable 

knowledge scores, venipuncture training had a small impact 

in reducing blood sample hemolysis during the preanalytical 

phase of laboratory testing. The researchers were able to 

consider the level of confidence and knowledge as factors 

that impact the performance of venipuncture and hemolysis. 

Similarly, Milutinović et al. found a high confidence    

level with their last venipuncture among all healthcare 

professionals as well as the number of years of experience 

and the confidence level among the healthcare professionals 

[7]. Moreover, most of the participants correctly identified 

the common causes of in vitro hemolysis. Other factors  

such as years of experience, educational attainment, and 

phlebotomy training can also contribute to the RMTs’ 

performance in venipuncture procedures. Adiga et al. 

included skills as a factor affecting venipuncture and 

hemolysis. It was concluded that the number of years of 

experience does not result in increased knowledge and skills 

[16]. 

The findings were envisioned to benefit health institutions, 

RMTs, medical technology students, and future researchers 

and studies as a baseline study. This research is geared 

towards improving the role of medical technologists in the 

standard operating procedures in venipuncture to reduce the 

occurrence of the major cause of specimen rejection that is in 

vitro hemolysis. Hence, this study aimed to determine the 

correlation of knowledge regarding in vitro hemolysis, skills, 

and confidence level in performing venipuncture with the 

occurrence of hemolyzed samples among RMTs in Metro 

Manila. Additionally, to determine the correlation of 

educational attainment, length of practice, and phlebotomy 

training attended by RMTs with their knowledge, skills,  

and confidence level in venipuncture and the occurrence of 

in vitro hemolysis.  

2. Methodology 

2.1. Study Design  

This study employed a descriptive quantitative research 

design, more specifically, a non-experimental survey 

research. Measurement of variables was performed using a 

self-administered online questionnaire with the numerical 

data analyzed statistically. 

2.2. Participants or Source(s) of Data 

A total of 383 RMTs working in Metro Manila with at 

least one year of professional practice participated in the 

study. Metro Manila was chosen as the region for the 

collection site as it is where the majority of the country's 

medical technologist workforce are employed and was also 

the most accessible to the researchers. The sample size used 

for this study was determined using Raosoft, an online 

sample size calculator based on a confidence level of 95% 

and a 30,000 estimated population. 

2.3. Materials or Instruments 

A 33-item online survey questionnaire was created using 

Google Forms. The study by Makhumula-Nkhoma et al. 

served as the basis for the questions concerning the 

knowledge, while the WHO’s guidelines was used as the 

basis for constructing the skill-related questions [6,15]. 

Confidence levels were measured using a 5-point Likert 

scale. The questionnaire was divided as follows: (1) 

demographic profile, (2) theoretical knowledge, (3) practical 

skills, (4) confidence level, (5) experience with hemolysis.  

2.4. Procedure for Data Collection and Analysis 

A non-probability convenience sampling technique   

was employed for determining the respondents in this study. 

The Google form was disseminated through social media 

platforms from March 15 to April 11 of 2021. To ensure  

their single response, respective email addresses of the 

respondents were also collected. For data analysis, Microsoft 

Excel and R statistical programming language softwares 

were used. A descriptive analysis was performed on the 

demographic data and test scores of the respondents to 

generate frequency, percentage, and average. Additionally, 

Spearman Rank Correlation, Point Biserial Correlation,  

and Cramer’s V Correlation were used to correlate the 

independent and dependent variables.  

2.5. Ethical Considerations 

The study’s research protocol was approved by the 

Faculty of Pharmacy Research Ethics Committee. An 

informed consent form was provided to the respondents 
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which indicated that their participation was completely 

voluntary and they may withdraw any time.  

3. Results 

In Table 1, the frequency and percentage for the 

knowledge section of the questionnaire are presented. 

Findings determined that only 14.62% (n=56) of the 

respondents answered ‘cannula and vacutainer’ correctly for 

the blood collection method with the majority (55.09%, 

n=211) answering ‘syringe and needle’ incorrectly. For the 

remaining items, majority of the respondents answered 

‘when it is applied more than one minute’ correctly for    

the tourniquet application (94.26%, n=361); ‘> gauge 22’ 

correctly for the needle and cannula gauge (60.31%, n=231); 

‘pushing sample with plunger through the needle into a tube’ 

correctly for the mode of filling the tube (93.99%, n=360); 

‘when the flow is turbulent’ correctly for the blood     

flow (98.17%, n=376); ‘distal sites’ correctly for the site 

collection (95.30%, n=365); ‘more than one attempt’ 

correctly for the number of venipuncture attempts, ‘when 

sample tube is less than half full’ correctly for the blood 

sample and sample tube (65.01%, n=249); and lastly ‘when 

collection tube is vigorously shaken horizontally’ (85.38%, 

n=327) correctly for blood sample preparation.  

Table 1.  Results of RMTs Knowledge Test Scores on the Possible Causes of in vitro Hemolysis while Performing SOP in Venipuncture 

Knowledge Frequency Percentage (%) 

Which blood collection method would most likely cause a hemolyzed blood sample? 

Vacutainer and Needle 45 11.75 

Cannula and Vacutainer* 56 14.62 

Cannula and Syringe 71 18.54 

Syringe and Needle 211 55.09 

How long is the tourniquet applied that would most likely cause sample hemolysis? 

When it is applied less than one minute 22 5.74 

When it is applied more than one minute* 361 94.26 

Which needle and cannula gauge most likely cause sample hemolysis? 

Gauge 20-22 33 8.62 

< Gauge 18 67 17.49 

> Gauge 22* 231 60.31 

All of the above 52 13.58 

When is a blood sample collected using a syringe and needle? Which mode of filling tube most likely causes hemolysis? 

When cap and needle are removed to fill tube 9 2.35 

A blood sample is left to flow freely into the tube 14 3.66 

Pushing sample with plunger through the needle into tube* 360 93.99 

When is blood flow into the collection tube most likely to cause hemolysis? 

When the flow is smooth 7 1.83 

When the flow is turbulent* 376 98.17 

Blood samples collected from which site are most likely to hemolyze? 

Antecubital fossa 18 4.70 

Distal sites* 365 95.30 

How many venipuncture attempts at one site most likely causes sample hemolysis? 

One attempt 21 5.48 

More than one attempt* 362 94.52 

When is the blood sample most likely to hemolyze?   

When the sample tube is equal to/more than half full 32 8.36 

When the sample tube is full 102 26.63 

When the sample tube is less than half full* 249 65.01 

Which blood sample preparation most likely causes hemolysis? 

When the collection tube is inverted 5-6 times 3 0.78 

When the sample is not mixed with additive 53 13.84 

When collection tube is vigorously shook* 327 85.38 

Total 383 100.00 

* Correct Answer 
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Table 2.  Results of RMTs Skill Test Scores on their Phlebotomy Practices while Performing SOP in Venipuncture 

Skills Frequency Percentage (%) 

Do you use a needle gauge appropriate to the patient/s condition? 

Yes* 370 96.61 

No 13 3.39 

Do you draw blood directly from an intravenous line? 

Yes 59 15.40 

No* 324 84.60 

Do you push the plunger slowly when the collection tube does not have a rubber stopper? 

Yes* 321 83.81 

No 62 16.19 

Do you apply pressure on the syringe plunger when filling an evacuated tube that has a rubber stopper? 

Yes 68 17.75 

No* 315 82.25 

Do you underfill a tube so that the anticoagulant-to-blood ratio will be greater than 1:9? 

Yes 24 6.27 

No* 359 93.73 

Do you invert the tube vigorously? 

Yes 24 6.27 

No* 359 93.73 

Do you let the alcohol or the disinfectant dry before performing venipuncture? 

No 17 4.44 

Yes* 366 95.56 

Do you use large vacuum tubes? (e.g., using too large a tube for a pediatric patient) 

Yes 38 9.92 

No* 345 90.08 

Total 383 100.00 

*Correct answer 

For the skills section, Table 2 shows the frequency and 

percentage for each item. Majority of the respondents 

correctly answered most of the items regarding using the 

needle gauge appropriate to the patient’s condition (96.61%, 

n=370); drawing blood directly from an intravenous line 

(84.60%, n=324), pushing the plunger slowly when the 

collection tube does not have a rubber stopper (83.81%, 

n=321); applying pressure on the syringe plunger to an 

evacuated tube with a rubber stopper (82.25%, n=315); 

underfilling a tube (93.73%, n=359); inverting a tube 

vigorously (93.73%, n=359); letting the alcohol dry (95.56%, 

n=366); and using large vacuum tubes (90.08%, n=345), 

which are all risks for in vitro hemolysis to occur.  

The confidence level of the respondents for various 

situations during venipuncture are shown in Table 3 as 

frequency and percentage. A Likert Scale was employed, 

ranging from 1 (not confident at all) to 5 (very confident). 

For their first venipuncture as a registered medical 

technologist, a good number of respondents were somewhat 

confident (27.42%, n=105) and fairly confident (34.73%, 

n=133). As for their most recent venipuncture, the majority 

of the respondents (62.75%, n=248) were fairly confident. 

The respondents were also asked to rate their confidence 

level when encountering situations in venipuncture.  

Majority of the respondents were fairly confident (62.14%, 

n=238) with drawing blood from their first chosen vein 

whereas some reported they were somewhat confident 

(32.38%, n=124) and fairly confident (39.43%, n=151)  

with recollecting another sample due to in vitro hemolysis. 

When asked about drawing blood from patients with fragile 

or difficult veins, the respondents were also somewhat 

confident (31.59%, n=121) and fairly confident (38.90%, 

n=149) with it. Lastly, when asked about drawing blood 

from patients who have fear of needles, they were fairly 

confident (39.95%, n=153) and very confident (39.16%, 

n=150) with performing venipuncture.  

Spearman Rank Correlation was used to analyze the 

correlations of the variables: knowledge, skills, and 

confidence, with the occurrence of in vitro hemolysis. Table 

4 shows that knowledge (ρ = 0.0731) and skills (ρ = 0.0046) 

have very weak positive correlations with the occurrence of 

in vitro hemolysis. Both showed no significant correlations 

with p-values of 0.1532 and 0.9283, respectively. As for 

confidence, it has a weak positive correlation (ρ = 0.3619) 

with the occurrence of in vitro hemolysis that is significant 

with a p-value of 2.70E-13. 
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Table 3.  Results of RMTs Likert Scores Based on their Confidence Level while Performing SOP in Venipuncture 

Likert Scale Frequency Percentage (%) 

How confident are you with your first venipuncture as a licensed medical technologist? 

1 - Not confident at all 8 2.09 

2 - Slightly confident 46 12.01 

3 - Somewhat confident 105 27.42 

4 - Fairly confident 133 34.73 

5 - Very confident 91 23.76 

How confident are you with your recent venipuncture? 

1 - Not confident at all 1 0.26 

2 - Slightly confident 3 0.78 

3 - Somewhat confident 14 3.66 

4 - Fairly confident 117 30.55 

5 - Very confident 248 64.75 

How confident are you in drawing blood from the first chosen vein? 

1 - Not confident at all 0 0.00 

2 - Slightly confident 2 0.52 

3 - Somewhat confident 16 4.18 

4 - Fairly confident 127 33.16 

5 - Very confident 238 62.14 

How confident are you in recollecting another sample due to in vitro hemolysis? 

1 - Not confident at all 1 0.26 

2 - Slightly confident 18 4.70 

3 - Somewhat confident 124 32.38 

4 - Fairly confident 151 39.43 

5 - Very confident 89 23.24 

How confident are you in drawing blood from patients with difficult or fragile veins? 

(e.g., infants, elderly, overweight patients, etc.) 

1 - Not confident at all 3 0.78 

2 - Slightly confident 32 8.36 

3 - Somewhat confident 121 31.59 

4 - Fairly confident 149 38.90 

5 - Very confident 78 20.37 

How confident are you in drawing blood from patients who are afraid of needles? 

1 - Not confident at all 0 0.00 

2 - Slightly confident 5 1.31 

3 - Somewhat confident 75 19.58 

4 - Fairly confident 153 39.95 

5 - Very confident 150 39.16 

Total 383 100.00 

Table 4.  Overall Scores of RMTs in terms of Knowledge, Skills, and Confidence level with Occurrence of in vitro Hemolysis using Spearman Rank 
Correlation  

Spearman Rank Correlation (Occurrence) 

 Coefficient Values Interpretation 

Knowledge   

ρ 0.0731 Very weak positive correlation 

p-value 0.1532 No significant correlation 

Skills   

ρ 0.0046 Very weak positive correlation 

p-value 0.9283 No significant correlation 

Confidence   

ρ 0.3619 Weak positive correlation 

p-value 2.70E-13 Significant correlation 



128 Jan Bernice C. Talimban et al.:  Correlation of Venipuncture Knowledge, Skills, and  

Confidence Level with in vitro Hemolysis among Medical Technologists 

 

Table 5.  Correlation of the Sociodemographic Variables with Knowledge, Skills, and Confidence level in Performing Venipuncture and Occurence of in 
vitro Hemolysis 

  Coefficient Values Interpretation 

Educational Attainment* 

Knowledge 
ρ 

p-value 

0.0361 

0.4810 

Very weak positive correlation 

No significant correlation 

Skills 
ρ 

p-value 

0.0713 

0.1635 

Very weak positive correlation 

No significant correlation 

Confidence 
ρ 

p-value 

0.1630 

0.0014 

Very weak positive correlation 

Significant correlation 

Occurrence 
ρ 

p-value 

0.1545 

0.0024 

Very weak positive correlation 

Significant correlation 

Length of Practice* 

Knowledge 
ρ 

p-value 

0.0372 

0.4683 

Very weak positive correlation 

No significant correlation 

Skills 
ρ 

p-value 

0.0777 

0.1292 

Very weak positive correlation 

No significant correlation 

Confidence 
ρ 

p-value 

0.1432 

0.0050 

Very weak positive correlation 

Significant correlation 

Occurrence 
ρ 

p-value 

0.0251 

0.6248 

Very weak positive correlation 

No significant correlation 

Training Attendance** 

Knowledge 
ρ 

p-value 

-0.0352 

0.4917 

Very weak negative correlation 

No significant correlation 

Skills 
ρ 

p-value 

0.0319 

0.5341 

Very weak positive correlation 

No significant correlation 

Confidence 
Cramer’s V 

p-value 

0.141 

0.022 

Very weak positive correlation 

Significant correlation 

Occurrence 
Cramer’s V 

p-value 

0.062 

0.832 

Very weak positive correlation 

No significant correlation 

NOTE: 

*Spearman Rank Correlation 

**Point Biserial Correlation and Cramer’s V Correlation 

Table 5 shows the correlation of the variables: knowledge, 

skills, and confidence with the socio-demographic variables: 

educational attainment, length of practice, and training 

attendance using Spearman Rank Correlation, Point Biserial 

Correlation and Cramer’s V Correlation. The findings show 

that knowledge has a very weak positive correlation with 

educational attainment (ρ = 0.0361, p-value = 0.4810) and 

length of practice (ρ = 0.0372, p-value = 0.4683) and a   

very weak negative correlation with training attendance   

(ρ = -0.0352, p-value = 0.4917). All of the variables     

have insignificant correlations with knowledge. Moreover, 

skills have a very weak positive correlation with all three 

socio-demographic variables: educational attainment (ρ = 

0.0713, p-value = 1635), length of practice (ρ = 0.0777, 

p-value = 0.1292), and training attendance (ρ = 0.0319, 

p-value = 0.5341), which are all insignificant correlations. 

Lastly, significant correlations were found with confidence 

and all the three socio-demographic variables. A very   

weak positive correlation was determined for educational 

attainment (ρ = 0.1630, p-value = 0.0014), length of practice 

(ρ = 0.1432, p-value = 0.0050), and training attendance 

(Cramer’s V = 0.141, p-value = 0.022). 

The three sociodemographic variables, namely, 

educational attainment, length of practice, and training 

attendance, were also correlated with the occurrence of    

in vitro hemolysis as shown also in Table 5. For educational 

attainment, it has a very weak positive correlation that is 

significant (ρ = 0.1545, p-value = 0.0024) with the 

occurrence of in vitro hemolysis. However, both length    

of practice (ρ = 0.0251, p-value = 0.6248) and training 

attendance (Cramer’s V = 0.062, p-value = 0.832) have 

insignificant correlations with the occurrence of in vitro 

hemolysis that are very weakly positive. educational 

attainment (ρ = 0.1545, p-value = 0.0024).  

4. Discussion 

According to the Human Capital Theory, the more 

knowledgeable and educated an individual is, the more 

contributions and accomplishments one has [17]. Contrary  

to this, the results of the study found that as an RMT’s 

knowledge increases, the occurrence of hemolysis also 
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increases. Additionally, it was found that as educational 

attainment and length of practice increase, knowledge also 

increases. Whereas in terms of training attendance, there was 

a weak negative correlation with knowledge. It is noted that 

all of the results aforementioned, were insignificant and 

weakly correlated therefore, it cannot be concluded that 

knowledge affects the occurrence of hemolysis and that 

educational attainment, length of practice, and training 

attendance have an association with knowledge. 

Results of the study involving the skillset of RMTs, 

showed that an increase in skills increases the occurrence of 

hemolysis. This, however, was reported as insignificant. 

Fischer's skill theory states that skills can be affected by   

the context of the task and are developed over time when   

an individual is exposed to increasing complexity and 

differentiation in the interactions with oneself and their 

environment. Differences in the level of knowledge, 

experience, and environment of each respondent, as well as, 

the variable SOPs followed may have caused result 

variability. Furthermore, the educational attainment, length 

of practice, and training attendance all presented positive 

correlations with skills although weak and insignificant. 

Performance relies on factors such as knowledge, skills,  

and motivation based on the WHO guidelines [6]. Ng and 

Feldman also stated that educational attainment enables one 

to be competent to complete tasks successfully. Therefore, 

education serves as a basis for the skills and productivity of 

an individual [17]. 

In addition to this, the Social Cognitive Theory states  

that the social environment determines one’s behavior and 

confidence [26]. The study has concluded that confidence 

was the only significant factor that likely influences the 

occurrence of hemolysis and an increase in confidence also 

increases the occurrence. This is supported by Woodman   

et al. which states that a decrease in self-confidence could 

increase effort, which, in turn, improves performance [28]. 

Confidence, however, was found to not strongly influence 

the occurrence of hemolysis due to the weak positive 

correlation present. With regards to educational attainment, 

length of practice, and training attendance, an increase in 

these variables, also increases the level of confidence. 

Results have shown that as educational attainment 

increases, the occurrence of hemolysis also increases. This 

contrasts the statement by Kasika, stating that higher 

educational attainment leads to better performance, hence 

the low occurrence of in vitro hemolysis [30]. Even with 

significant results, the presence of a very weak correlation 

means that educational attainment does not strongly 

influence hemolysis occurrence. In addition to this, the 

length of practice and training attendance both showed an 

insignificantly weak positive correlation with the occurrence 

of hemolysis. Therefore the study agrees with knowledge 

and venipuncture training showing little to no effect in the 

prevention of hemolysis as stated by Makhumula-Nkhoma  

et al. [15]. However, it is noted that the association between 

the factors was found to be weak and insignificant. Lastly,  

a weak positive correlation between training attendance and 

the occurrence of hemolysis contradicts the knowledge 

integration principle which states that by integrating new 

knowledge, individuals can accumulate knowledge. It should 

be noted , that in the Philippines, training is supported by the 

Professional Regulation Commission wherein Continuing 

Professional Development units are required for the renewal 

of license for healthcare professionals including medical 

technologists. 

5. Conclusions 

To summarize the findings of this study, the majority of 

the respondents obtained a high score on knowledge and skill 

questions, thus were highly knowledgeable on the causes  

of in vitro hemolysis and skilled in proper venipuncture 

practices. In terms of confidence levels, RMTs exhibited 

high confidence levels in performing venipuncture even 

when presented with challenging circumstances. Among  

the variables, only the confidence level in performing 

venipuncture was found to significantly correlate with the 

likelihood of hemolysis to occur. Likewise, correlation of 

confidence level with the three sociodemographic variables 

was revealed to significantly impact confidence level. 

However, since confidence does not have a strong 

correlation with the occurrence of hemolysis and with the 

other variables, it cannot be precisely determined if this   

has a definitive causative relationship with one another. 

Furthermore, weaknesses in the methodology of the study 

may have caused the variability of results.  

Findings of the study suggest that in order to limit     

the occurrence of hemolysis, it is necessary to build 

environmental conditions that are ideal for performing 

difficult tasks and institutions should aim to standardize 

SOPs. Increasing the overall confidence of medical 

technologists may help in reducing the occurrence of 

hemolysis. In addition to this, undergoing training 

accreditations, extending practice in the field, and achieving 

higher educational status, may increase the competencies of 

medical technologists and therefore, reduce the occurrence 

of hemolysis. Reaching high confidence is also achieved by 

increasing the factors aforementioned, however, excessive 

confidence may affect performance leading to increased 

hemolysis occurrence. However, obtaining a higher 

educational attainment may also increase the occurrence of 

hemolysis. Therefore, it is important to find a balance among 

all of these factors to improve performance and enhance task 

outcomes in preventing the occurrence of hemolysis.  

Future studies are encouraged to improve on this   

study’s methodology: utilizing a different research design, 

increasing the sample size, employing a probability sampling 

technique, and improving the reliability of the questionnaire. 

The paper focused primarily on the operator-related factors 

that possibly contribute to the occurrence of the hemolysis of 

blood samples, specifically their level of knowledge, skills, 

and confidence in performing standard operating procedures 

(SOP) for venipuncture, as suggested by the World Health 

Organization (WHO). Other causes of in vitro hemolysis in 
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specimen handling, processing, and transportation, other 

operator-related factors, and patient characteristics may also 

be investigated upon by future researchers.  
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