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Background: Clinical training in most medical schools, including the Catholic University 

of Health and Allied Sciences (CUHAS), is offered in the form of junior and senior rotations. 

During these clinical rotations, students are expected to acquire and master the basic procedural 

skills. However, students’ learning process should be evaluated for quality improvement.

Objectives: This study was conducted to identify the basic medical procedural skills that third-

year medical students should acquire and master and determine the level of students’ exposure 

on these procedures at the end of junior rotation in internal medicine. Identification of the gap 

between clinicians’ opinions, skills practiced by students, and third-year students’ curriculum 

in the medical department at CUHAS was also done.

Methods: The descriptive cross-sectional study was used to collect data through a self-

administered, structured questionnaire from clinicians in medicine. A review of logbooks was 

considered to determine level of students’ exposure, and a document analysis was done using 

existing medical curriculum.

Results: The response of 71% (n=22) was obtained. Clinicians agreed on basic procedures 

that students should perform independently (ie, Foley catheter insertion, venipuncture, 

and intravenous drip insertion). Clinicians thought that lumbar punctures, abdominal 

paracentesis, and nasogastric tube insertion should be done under minimal supervision. 

A considerable number of students (25%, n=75) did not practice any procedure through-

out their rotation. The majority of the students performed venipuncture independently 

(82.14%, n=56) and lumbar punctures (73.21%, n=56) under supervision. Less than 25% 

(n=56) of the students met the required number of exposures on the basic procedures. The 

procedures to be performed and the level of competency in the procedures are not speci-

fied in the current curriculum.

Conclusion: The study identified the procedures that should be taught and practiced by stu-

dents. It also highlighted the discrepancies in the existing curriculum and the need to monitor 

and supervise students’ practice.

Keywords: basic procedures, internal medicine rotation, Tanzania, medical education, logbooks, 

procedural skills, clinical clerkship 

Introduction
Qualified junior doctors are often required to work in resource-constrained settings 

because of severe shortages of doctors on the African continent. Junior doctors in 

such settings are expected to perform a range of medical procedures.1 The expecta-

tion for junior doctors to work competently and confidently is, however, not always 

achieved.2–6 In developing countries, medical students learn most of the required 
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clinical skills while directly in contact with patients during 

clinical rotations. Studies have indicated great inconsisten-

cies in the competencies of medical students, residents, 

and internists.2–6 Engum7 listed factors such as the lack of 

human and physical resources (including skills laboratories), 

limited clinical exposure, and the use of traditional curricula 

as factors that may compromise the quality of medical train-

ing. A further concern for medical educators is the finding 

that suggests that a considerable number of students may 

complete clinical rotations and medical training without 

adequate clinical exposure and therefore are deficient in 

basic clinical skills.1,2,7

Medical training in Tanzania is a 5-year program. It is 

structured in modules that are offered per semester. The first 

2 years focus on biomedical science subjects, and the final 

3 years cover clinical rotations. Clinical training in most 

medical schools, including the Catholic University of Health 

and Allied Sciences (CUHAS), is structured into junior and 

senior clerkships in four major clinical departments. These 

departments are internal medicine, surgery, obstetrics and 

gynecology, and pediatric and child health. Junior rotations 

commence in the second half of the third year that involve 

student placements for 10 weeks in each of the four depart-

ments. During the rotation, students keep a logbook record 

of at least five sessions in which they had performed and/or 

assisted in any of the listed medical procedures. The list of 

medical procedures was subsequently developed by experts 

from each department based on their experiences. It is 

reflected in the current logbook, and students are expected 

to perform or assist with the procedures prior to the start of 

their senior rotations. The average numbers of procedures 

performed per month in the medical department differ con-

siderably. Venipuncture, intravenous (IV) drip insertion, and 

peripheral venous insertion are commonly performed proce-

dures, while throat swabbing, arterial puncture, and central 

venous catheterization are rarely performed procedures.

In the absence of a standardized exit examination to attest 

junior doctors’ exit level competencies, there is a concern 

regarding their competence at the end of medical training. 

The aim of this study was, therefore, to identify a set of basic 

medical procedural skills that third-year medical students 

should acquire and master at the end of junior rotation. Sec-

ondly, the logbook review was done to determine students’ 

level of exposures on the identified procedures. Finally, a 

document analysis was undertaken to identify gaps between 

the procedures practiced by the students and learning objec-

tives outlined in the existing third-year students’ curriculum 

in the medical department at CUHAS.

Methods
Study setting
This study was conducted at Bugando Medical Center 

(BMC), which is the referral and teaching hospital for 

CUHAS in northwest Tanzania.

Study design
This descriptive cross-sectional study was conducted to iden-

tify the basic procedural skills that students should acquire 

and master by the end of junior rotation in internal medicine. 

An analytical review of the logbook was done to examine stu-

dents’ exposure to the skills, while a comparative document 

analysis provided insight on existing discrepancies between 

the skills practiced by the students and learning objectives 

outlined in third-year medical curriculum.

Participants
All 22 clinicians from the department of internal medicine 

and all third-year students who completed their junior rotation 

in internal medicine during the study period (September 2012 

to March 2013) were invited to participate in the study.

Permission was sought and obtained from joint BMC 

hospital and CUHAS ethical committee. Participation in 

the study was completely voluntary, and participants were 

informed of their rights to anonymity and withdrawal prior 

to giving consent.

Sample size, sampling procedures, and 
data collection plan
All 22 clinicians and 75 of 151 registered third year students 

of 2012/2013 who completed the internal medicine rotation 

during the study period were eligible for this study; hence, 

a convenient sample of students was selected.

A list of basic procedures included in the questionnaire 

was obtained from the Medical School Objectives Project, 

Report 1 from Association of American Medical Colleges, 

and Sanders et al’s study findings2,8 and were combined 

with those listed in the students’ logbooks. This was done 

due to the fact that even though the Tanzania Commission 

for Universities advocates for competency-based curricula 

for medical schools, CUHAS still uses a content-based cur-

riculum, and therefore competences often demanded are 

not defined in the current curriculum. A self-administered, 

structured questionnaire was circulated to the participating 

clinicians for their input. The questionnaire asked clinicians 

to indicate their degree of agreement that the listed procedural 

skill should have been taught by the end of the third-year 

rotation. For each of the listed skills, clinicians had to respond 
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Table 1 The list of medical procedures that 15 clinicians agreed 
on

Medical procedure Level of agreement to be a basic 
procedure

Strongly agree, 
n (%)

Neutral,  
n (%)

Strongly  
disagree, n (%)

IV drip insertion 15 (100) 0 0
Venipuncture 15 (100) 0 0
Nasogastric tube 15 (100) 0 0
Foley catheterization 14 (93.3) 1 (6.7) 0
Lumbar puncture 13 (86.7) 2 (13.3) 0
Abdominal  
  paracentesis

13 (86.7) 2 (13.3) 0

Peripheral venous  
  insertion

8 (53.3) 3 (20.0) 4 (26.7)

Throat swabbing 7 (46.7) 7 (46.7) 1 (6.6)
Arterial puncture 7 (46.7) 6 (40.0) 2 (13.3)
ECGa reading 2 (13.3) 9 (60.0) 4 (26.7)
Central venous  
  catheterization

0 5 (33.3) 10 (66.7)

Notes: aECG is also referred to as EKG.
Abbreviations: IV, intravenous; ECG, electrocardiogram.
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by selecting either agree, neutral, or disagree. The generated 

list of skills contained IV drip insertion, venipuncture, Foley 

catheterization, lumbar puncture, arterial puncture, nasogas-

tric tube insertion, abdominal paracentesis, thoracentesis, 

throat swabbing, peripheral venous line insertion, and central 

venous catheterization. The second question inquired about 

the level of competency that students needed to demonstrate 

at the end of the rotation on each of the listed skills. Respon-

dents were given three options as to whether students should 

perform the procedure 1) independently, 2) with supervision, 

or 3) should only have observed the procedure. The level of 

exposure suggested by the clinicians on the basic procedures 

(five times) was checked against the completed logbooks of 

the third-year medical students.

The logbooks of 75 students who completed the junior 

rotation in medical department were reviewed, while docu-

ment analysis existing medical curriculum was conducted. 

Themes outlining the learning objectives related to medical 

procedures during junior rotation in internal medicine were 

generated and interpreted.

Statistical analysis
The descriptive statistics were performed on the quantitative 

data. Frequency tables were used to illustrate the percentage 

of agreement on the identified basic medical procedural skills, 

and bar charts were used to display students’ exposure as 

recorded in their logbooks. A basic medical procedure was 

included upon a majority agreement (more than 75%) by the 

clinician respondents. Document analysis on medical cur-

riculum was done to identify the gaps in the third-year medi-

cal curriculum regarding basic medical skills competency. 

Themes were manually generated and coded with respect to 

basic procedures to be acquired in the third year.

Results
The response rate was 71%; 15 of 22 clinicians responded to 

the questionnaire. Seven clinicians who did not respond were 

junior doctors. The teaching experiences among respondents 

varied from 2 years for junior clinicians to 10 years for senior 

clinicians. Although all respondents had been involved in 

teaching activities, only eight (53%) reported ever having 

read the existing medical curriculum. Five of the eight clini-

cians (62%) reported that their day-to-day teaching had been 

aligned with the curriculum. Nineteen of the 75 logbooks that 

had been reviewed for analysis were empty, hence excluded 

from further analysis after performing sensitivity analysis 

that showed no significant difference on the conclusion of 

the study findings.

Clinicians’ opinions on basic medical 
procedures
From the circulated list, respondents identified six basic 

procedures as indicated in Table 1 for medical students to 

have acquired by the end of the junior rotation. The majority 

of the clinicians strongly agreed on the six procedures to be 

included, namely intravenous drip insertion, venipuncture, 

nasogastric tube insertion, Foley catheterization, lumbar 

puncture, and abdominal paracentesis. Central venous cath-

eterization was the only procedure in which clinicians did not 

strongly agree on its inclusion as a basic procedure. Of the 

six identified procedures; Foley catheterization was the only 

skill that was not listed in the students’ logbooks, indicating 

a lack of information of practice on this procedure.

Clinicians’ opinions on level of 
competence on identified basic medical 
procedures
Although participants identified six basic procedures for 

medical students to acquire during junior rotation, the level 

of competence required of students differed among clini-

cians (Tables 1 and 2). Venipuncture, IV drip insertion, and 

Foley catheterization were identified as basic procedures that 

students should perform independently at the end of rotation. 

More than 50% of respondents agreed that performing lumbar 

puncture and abdominal paracentesis should be included as 

basic procedures for students to perform under necessary 

supervision. Inserting nasogastric tube was mentioned as 
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a basic procedure, although its competence was not agreed 

upon.

Students’ exposure on identified basic 
procedures
Over the period of junior and senior clinical rotations, stu-

dents keep a logbook record of the number of procedures 

that they assist and perform, and this logbook is monitored 

by residents and faculty. The logbook contains specific pro-

cedures namely venipuncture, IV drip insertion, cutdown, 

lumbar puncture, abdominal paracentesis, throat swabbing, 

and inserting nasogastric tube. A comparison between the log-

book list and the clinician-identified list reveals the absence of 

Foley catheterization. There is thus no information available 

on students’ exposure level on this procedure. About 25% 

(19/75) of the students did not perform any procedures during 

their rotation. Based on 56 logbooks, the students’ exposure 

to the procedures differed considerably, with the majority of 

them neither assisting nor performing nasogastric tube and 

abdominal paracentesis procedures (Figures 1A and B).

Majority of the students assisted in venipuncture, IV drip 

insertion, lumbar puncture, and abdominal paracentesis at 

least once during their rotation (Figure 1A). With reference 

to the independent performance of procedures, we found 

that venipuncture (82%) was the most performed procedure  

(Figure 1B). Although the majority (73%) of the third-

year medical students assisted with the lumbar puncture 

procedure, tentatively few (∼29%) performed it indepen-

dently (Figures 1A and B).

Based on departmental requirement of performing and 

assisting procedures five times, it appears that only a few 

students met the department stipulation in terms of the 

number of exposures, and these were mainly in venipuncture  

and IV drip insertion (Figure 2). Venipuncture was still the 

only procedure that a higher proportion of third-year stu-

dents performed independently than those who assisted with  

the procedure (25% vs 14%). None of the students assisted 

or performed nasogastric tube insertion as per departmental 

requirement.

Discrepancies on current medical 
curriculum
A document analysis was undertaken to provide insight on 

the discrepancies between the procedures outlined in the cur-

rent curriculum and the procedures practiced by the students. 

The current content-based curriculum at CUHAS does not 

clearly specify a list of medical procedures. It is structured 

in modules and delivered in a semesterized system and is 

heavily content-orientated. The medical students cover bio-

medical science subjects including anatomy, biochemistry, 

basic and clinical physiology, behavioral sciences, devel-

opmental studies, microbiology/immunology, parasitology/

entomology, introduction to clinical methods, pathology, 

and epidemiology and research methods in the first 2 years. 

They learn clinical pharmacology, management of diseases, 

and medical ethics in their third year. The management of 

diseases is supposed to fit in the respective departments, but 

the program does not outline how students should acquire 

the basic procedure. There is also no guidance on the level at 

which to expect competent performance from students.

Discussion
This study used the opinions of clinicians to identify the basic 

medical procedures and the level of competence required of 

medical students by the end of their junior rotation in the 

internal medicine department. The procedures identified 

for independent practice included venipuncture, IV drip 

insertion, and Foley catheterization. The procedures to be 

performed under supervision included lumbar puncture and 

abdominal paracentesis. Faculty thought that students should 

not attempt a central venous catheterization. The identified 

procedures, with the exception of the abdominal paracentesis 

procedures, had also been emphasized in other studies.2,7,8 

Knowledge of basic procedures and competency-based 

Table 2 Identified level of competency on basic procedures by 
the end of rotation

Medical  
procedure

Level of competence student should 
perform by the end of internal medicine 
junior rotation (n=15)

Independently,  
n (%)

Supervised,  
n (%)

Observe  
only, n (%)

Venipuncture 13 (86.7) 2 (13.3) 0
IV drip insertion 10 (66.7) 4 (26.7) 1 (0.07)
Foley catheterization 8 (53.3) 6 (40.0) 1 (0.07)
Nasogastric tube 7 (46.7) 7 (46.7) 1 (0.07)
Lumbar puncture 3 (20.0) 10 (66.7) 2 (13.3)
Abdominal  
  paracentesis

3 (20.0) 10 (66.7) 2 (13.3)

Throat swabbing 3 (20.0) 8 (53.3) 4 (26.7)
Peripheral venous  
  insertion

3 (20.0) 7 (46.7) 5 (33.3)

ECGa reading 2 (13.3) 7 (46.7) 6 (40.0)
Arterial puncture 0 8 (53.3) 7 (46.7)
Central venous 
catheterization

0 3 (20.0) 12 (80.0)

Note: aECG is also referred to as EKG.
Abbreviations: IV, intravenous; ECG, electrocardiogram.
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Figure 1 Medical procedures that the 56 students (A) assisted in and (B) performed.
Abbreviation: IV, intravenous.
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Figure 2 Medical procedures that 56 students performed/assisted as per departmental requirement.
Abbreviation: IV, intravenous.
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frameworks for medical students is important as it provides 

a link between undergraduate and postgraduate training.9  

A far greater concern is findings of studies showing that 

some students complete medical training without perform-

ing any procedures6,10 and/or without becoming competent 

in specified skills.6,11 Venipuncture and IV drip insertion 

are procedures that students should be able to perform with 

assistance and independently at the end of rotation. However, 

a considerable proportion of students did not perform these 

procedures despite the availability of adequate opportunities. 

Other studies revealed similar findings in which students had 

not been guided toward clinical practice of basic procedures 

despite there being opportunities to do so.1,5,7,12 However, 

venipuncture was the only procedure that students highly 

recorded as having practiced independently during rota-

tions. This could be explained by the fact that venipuncture 

is the most common procedure performed in the wards, thus 

providing plenty of opportunities to students. In addition, 

venipuncture is a relatively easy procedure to perform com-

pared to other procedures like lumbar puncture, nasogastric 

tube insertion, and abdominal paracentesis.

There were also some procedures namely arterial punc-

ture, throat swabbing, and peripheral venous insertion in 

which the clinicians did not agree on the level of competency 

required of students. The implication of this disagreement 

may be reflected in inconsistent training, because the curricu-

lum does not stipulate skills training as a basic requirement. 

The disagreement among clinicians on what students should 

be taught may have far-reaching effects on the ultimate com-

petency and clinical skills acquisition of the students.

Most students did not perform lumbar puncture, nasogas-

tric tube insertion, and abdominal paracentesis independently. 

However, based on clinicians’ expectation, this was not sur-

prising since the procedures were deemed to be performed 

under supervision. A study by Coberly and Goldenhar5 

identified lumbar puncture as one of six basic procedures 

for competence in fourth-year medical students. Although 

venipuncture was highly performed, students reportedly 

lacked competence in performing the procedure effectively.5 

Similar findings were observed among students who showed 

high proficiency in venipuncture, IV placement, Foley cath-

eter placement, and arterial puncture.2 It is also possible 

that students are not well prepared as had been reported in 

Moghadami’s et al’s13 study. Residents are expected to have 

competency in basic procedures such as lumbar puncture, 

insertion of a peripheral IV line, nasogastric tube, and a Foley 

catheter at entry.3 Insufficient skills to perform important 

clinical procedures were observed among medical students, 

interns, junior doctors, and residents.4,6,12 These deficiencies 

could be traced back to the junior rotation in which basic 

procedures should be practiced to gain competence.

In addition, this study revealed that only a few students 

performed the required number of departmental procedures. 

This could be attributed to the insufficient number of some 

procedures being conducted in the department. This finding 

led to clinical rotations have currently been extended to other 

district hospitals. Other studies have also found that reasons 

for poor performance and incompetence in some basic 

procedures may be attributed to the lack of a well-defined 

curriculum, which fails to emphasize the clinical components 

to be developed during medical training.2

With bedside teaching as the mode of clinical teaching, it is 

possible that the logbooks may not adequately reflect the overall 

competency of students but rather reflect exposure to procedures. 

The absence of clearly specified criteria in the curriculum to 

judge students’ competency may have added to the widening 

of the competency gap, as it would be difficult to reinforce any 

expectations from students without such curricular guidance.6,11,14 

Although clerkship may not provide sufficient skill training to 

students,15 the overall completion of logbooks by only 75% of 

the students not only suggests a lack of commitment from the 

students but also the inadequacy of the supervisory process dur-

ing the rotation. With the existing curriculum at CUHAS lacking 

in specific learning objectives for the junior rotation, clinicians 

may focus on opportunistic conditions that present in the wards 

and disregard some other required procedures.

Limitations of the study included the sample involving only 

half of the third-year cohort who completed internal medicine 

rotation during the study period and hence may suffer the effect 

of small sample size. Identifying the basic procedures was only 

done once from a single medical institution. The study could 

have been improved with use of Delphi model.

Conclusion and recommendations
This study has identified the basic procedures to be taught 

and mastered by third-year students in the department of 

medicine. The skills include Foley catheter insertion, veni-

puncture, IV drip insertion, lumbar puncture, paracentesis, 

and nasogastric tube insertion. Although some students per-

formed the basic procedures with minimal supervision and 

independently, a considerable number of students completed 

their junior rotation without performing all the identified 

basic procedural skills. This finding has highlighted the 

need for an efficient monitoring system to assess students’ 

exposure and competency to basic procedures, which we 

believe will facilitate their transition from the junior to the 
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senior clinical rotations and ultimately ensure their compe-

tent practice as professionals. The curriculum needs to be 

reviewed to improve the setting of clear and defined outcomes 

that lead to competency on the identified skills.

With the increasing number of students at medical 

schools, students’ exposure to patients may be limited, hence 

leading to inadequate exposure to basic procedural skills. In 

order to address this challenge, CUHAS is in the process 

of implementing several measures including changing the 

medical curriculum from the current content-based curricu-

lum to competency-based curriculum. The use of simulation 

and clinical skills laboratories will be highly emphasized in 

order to provide a safe and protected environment in which 

students can practice clinical skills before using them in 

real clinical settings. Lastly, CUHAS is planning to include 

more hospitals that will be used as teaching sites to increase 

students’ exposure to clinical practice.
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