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ORIGINAL RESEARCH I

Medical Students Loose Their Competence in
Clinical Skills if not Applied on Real Patients:
Results of Two-Year Cohort Study

Tip Ogrencileri Gergek Hastalarda
Uygulamadiklar: Klinik Becerilerindeki
Yeterliliklerini Kaybedebilirler:

Iki Yillik Kohort Calismasi Sonuclari

ABSTRACT Objective: Investigating loss of competence (LoC) in clinical skills of medical students
over time, predictive factors on competency loss, and determining efficiency of refresher training
on skill retention. Material and Methods: The second and third-year students (n=170 and 160 res-
pectively), who gained skills of blood pressure measurement, taking pulse and body temperature in
the first year of their medical education, were invited to vocational skills laboratory to perform
these skills. Their performance for each skill was scored over 100 using standardized assessment
forms. Socio-demographic characteristics and variables possibly effective on LoC were determined
by a questionnaire. Next academic year, 159 third-year (former second-year) students received re-
fresher training and performed the skills on real patients under observation. They sat for an objec-
tive structured clinical examination (OSCE) at the end of the third year. OSCE scores were used to
explore efficiency of refresher training combined with real alife applications. Results: LoC was sig-
nificant in all skills. Multiple regression analysis revealed that “performing the skills in real life” was
the unique predictor of LoC for all skills. “Gaining the skill before medical school” predicted LoC
in blood pressure measurement and taking body temperature. “Time” and “gender” were predictors
for loss of blood measurement skills. “Restudying the same year” predicted LoC in taking body tem-
perature. Third-year students’ OSCE scores were higher than their performance scores attained one
year ago. Conclusion: In time, LoC occurs in clinical skills of medical students if not performed af-
ter training. This can be compensated by refresher training and real life applications.

Key Words: Education, medical; clinical competence

OZET Amag: Tip 6grencilerinin edindikleri klinik becerilerde zamanla ne diizeyde yeterlik kayb
oldugunun, bunun nedenlerinin ve yenileme egitimlerinin kayb: gidermedeki etkinliginin aragsti-
rilmasi. Gereg ve Yontemler: Birinci yillarinda kan basinci ve viicut 1s1s1 6l¢iimii, nabiz sayma be-
cerilerini kazanan ikinci ve tigiincii yil 6grencileri (sirastyla, n=170 ve 160) bu ii¢ beceriyi uygulamak
iizere Mesleksel Beceri Laboratuari’'na davet edildi ve gosterdikleri performans standart degerlen-
dirme formlariyla 100 tizerinden puanlandi. Sosyo-demografik 6zellikler ve beceride yeterlik kay-
bin: etkileyebilecek olas: faktorler anket formuyla belirlendi. Sonraki akademik yilda 159 ticiinci
yil (eski ikinci yil) 6grencisi yenileme egitimi alarak gercek hastalar tizerinde, gozlem altinda uygu-
lama yaptilar. Bu 6grenciler akademik yilsonunda objektif yapilandirilmig klinik sinava (OSCE) ali-
nip, {ig beceri iizerinden degerlendirildiler. OSCE skorlar1 yenileme egitimi ile birlikte gercek hayat
uygulamalarinin etkinligini aragtirmak igin kullanildi. Bulgular: Tiim becerilerde anlamli yeterlik
kayb1 goriildii. Coklu regresyon analizinde tiim becerilerde yeterlik kaybinin belirleyicisi olan tek
ortak degisken “gercek yasamda beceriyi uygulamis olma” idi. “Beceriyi tip fakiiltesi 6ncesinde 6g-
renme” kan basinci ve viicut 1sis1 6l¢me becerilerinde yeterlik kayb: tizerinde belirleyiciydi. Ayri-
ca, kan basinci 6lgme icin “egitim sonrasi gecen zaman” ve “cinsiyet”, viicut 1sis1 6l¢me igin “ayni
smifi tekrarlamak” yeterlik kaybini éngormekteydi. Ugiincii simif 6grencilerinin OSCE skorlar1 bir
yil 6nce aldiklarindan yiiksek bulundu. Sonug: Tip 6grencilerinin edindikleri klinik becerilerde za-
manla ve egitim sonrasinda tekrarlanmadikga yeterlik kaybi olusmaktadir. Yenileme egitimleri, uy-
gulama firsatlariyla bir araya getirildiginde yeterlik kayb biiyiik oranda giderilmektedir.

Anahtar Kelimeler: Egitim, tibbi; klinik yeterlilik

Turkiye Klinikleri ] Med Sci 2011;31(6):1356-63

Turkiye Klinikleri ] Med Sci 2011;31(6)



Medical Education

Alimoglu et al

n the past, role of medical students in clinical
Iskills training on real patients within medical

practice was not beyond being an observer
while a professional was performing clinical app-
lication. Due to risk of giving harm to the patients,
students generally hesitated (or they were not al-
lowed) to perform their skills on real patients.!”
As a solution, teaching clinical skills on phantom
models using standardized training guidelines was
suggested and vocational skills laboratories (VSL)
were established on this purpose.! Teaching basic
clinical skills on phantom models, students or si-
mulated patients in VSL give medical students an
opportunity for performing skills repeatedly wit-
hout any time limitation and any risk of giving
harm to the patients even in case of substantial er-
rors.®?

First year medical students in Akdeniz Univer-
sity Faculty of Medicine gain the skills of blood
pressure measurement, taking pulse and taking
body temperature. However, due to structure of
the curriculum, there is no opportunity for the stu-
dents to apply these three skills on real patients un-
til the third year of the school when clinical
courses start. Considering that this may lead a loss
of competence throughout two years, these three
skills are taught again in addition to 21 extra clini-
cal skills at the beginning of the third year to pre-
pare the students for clinical training. Following
this training period, students who achieved a com-
petence level in basic clinical skills in VSL are allo-
wed to perform these skills on real patients under
observation of clinical trainers.

Competence-based training requires imple-
mentation of mastery learning strategy. Performing
the targeted skill completely and properly while
being observed by a trainer is a must for a student
to leave the VSL as an individual who achieved re-
quired competence level.'® However, if the student
cannot find any opportunity to apply the gained
skill for a long time period, a loss in his/her comp-
tence may occur. Although this competency loss is
frequently mentioned and accepted as true by me-
dical teachers, Turkish medical literature has no re-
port on this subject. We intent to cover this deficit
conducting an appropriate research.

Turkiye Klinikleri ] Med Sci 2011;31(6)

The purpose of this study was to answer follo-
wing research questions:

1. Does any loss of competence in basic clini-
cal skills of medical students occur over time?

2. Is there a relation between length of post-
training time period and loss of competence?

3. Which characteristics or factors can be used
to predict the loss of competence?

4. What is the efficiency of refresher training
on retention of the skills?

I MATERIAL AND METHODS
DESIGN

This was a prospective cohort research designed to
follow-up competence levels of study group in
three clinical skills between 2008-2009 and 2009-
2010 academic years in order to explore loss of
competence in skills and possible effective factors
on competency loss.

STUDY GROUP

All of the second and third year students (n= 180
and 164, respectively) of Akdeniz University Fac-
ulty of Medicine in academic year 2008-2009 we-
re targeted for the study. However, three second
year students who were laterally transferred to our
school and not trained on studied 3 skills when
they were in the first year of their former schools,
and seven second year students, who were not will-
ing to participate, were excluded from the study.
Among the third year students, one had health
problems and three were reluctant to participate in
the study. The remaining 330 students (170 from
the second year and 160 from the third year) con-
stituted the study group. We planned to follow-
up 170 second year students in the next academic
year (2009-2010) also, but 11 of them were exclu-
ded from the study due to reasons such as failing in
the past year, leaving the school or lateral transfer
to other medical schools. Therefore, we followed
the remaining 159 third year students up in the ac-
ademic year 2009-2010.

All participants were informed about the study
and informed consent was obtained from each. Na-
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mes and performance scores of the participants we-
re concealed from the third parties. Our depart-
ment secretary delivered and gathered all written
documents including assessment forms and cove-
red the names. Therefore, we used anonymous
written forms both in assessments and in analysis of
data without knowing which form belongs to
whom.

SETTING

VSL in Akdeniz University Faculty of Medicine in-
cludes eight training rooms and one meeting room.
In addition to undergraduate and postgraduate me-
dical education activities, the laboratory also serves
as a training center at undergraduate and post gra-
duate level for other healthcare professionals such
as nurses or health technicians. The 1%, 314, 4t 5t
and 6™ year medical students receive training of 52
clinical skills in small groups. Generally phantom
models or simulators are used in trainings, but occa-
sionally skills are performed directly on students’
own bodies. At the beginning of each academic ye-
ar, a training guideline describing stages of all skills
which will be taught in that year is delivered to the
students. During skill training in VSL, each stage of
the skill is read from the guideline and a trainer de-
monstrates each stage emphasizing key points. Af-
ter completing stage by stage demonstration, the
trainer performs the skill once again fluently to
show real life performance level which is supposed
to be achieved by the students at the end of trai-
ning. Following demonstration, the students start
trying the skill themselves using guideline and ha-
ving feedback from the trainer. After multiple trials,
when the students feel themselves ready, they show
their performances in front of the trainer. The tra-
iner evaluates the performances using structured as-
sesment forms. The students showing full and
proper performances are accepted competent in the
skill and allowed to leave the training room. In ca-
se of unsatisfactory performances, students go on
trials until achieving a full performance level.

Due to the curriculum of Akdeniz University
Faculty of Medicine, clinical skills taught in the
first year are re-taught at the beginning of the third
year.!!

1358

STUDIED CLINICAL SKILLS

We studied skills of blood pressure measurement,
taking body temperature, and taking pulse, all of
which were taught in the first year of medical ed-
ucation. These three skills are taught in VSL using
standardized training guidelines. All trainers were
previously trained to assure standardization on te-
aching clinical skills in small groups. A simulator
on which systolic and diastolic blood pressure val-
ues can be arranged and an arm model were used in
training of blood pressure measurement skills. He-
art beats start to be heard at the point of systolic
pressure value and end at diastolic pressure value
while students are measuring the blood pressure vi-
a a stethoscope on an arm model. In training of ta-
king body temperature, the students take their own
axillary body temperature using a mercury thermo-
meter and learn how to read the obtained value. In
training of taking pulse, the students take the radi-
al pulse from each other and learn how to calcula-
te heart beat per minute. Refresher training of
these three skills in year 3 is performed using the
same methodology and devices by the same trai-
ners.

DATA GATHERING

A- Determining Loss of Competence

The first phase of the study started in academic ye-
ar 2008-2009. The second and third year medical
students, who had previously gained skills of blood
pressure measurement, taking body temperature
and pulse in the first year of medical education,
were invited to the VSL to perform these skills. The
purpose was to determine loss of competence one
year and two years after the first training. There-
fore, data were gathered prior to refresher training
of three skills for the third year students. A separa-
te room (totally three rooms) was assigned for each
skill. Each student performed each skill alone; mo-
re than one student at the same time were not al-
lowed in the rooms. Student performances were
observed and scored over 100 by experienced ob-
servers using standardized assessment forms. In or-
der to assure standardization, observers in the
rooms were not changed throughout the assess-
ment process. At the end, we obtained three per-
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formance scores over 100 for each student. Accor-
ding to working principles of the VSL, each parti-
cipant should have shown 100% performance in
three skills while they were in the first year, oth-
erwise they would not be allowed to leave the lab-
oratory. Therefore, the scores attained in our
performance assessment revealed percentage valu-
e of competency loss. Lower scores indicated hig-
her loss of competence.

In the second phase of the study, we continu-
ed with 159 third year students (former second ye-
ar students) in the academic year, 2009-2010. This
time, we assessed student performances in three
skills at the end of the year after the participants
received refresher training at the beginning of the
year and found opportunity to perform the skills
on real patients under observation of clinical teac-
hers who used the same training guidelines. The
third year students sit for an objective structured
clinical examination (OSCE) at the end of the year
and three skills handled in this study took part in
the exam. Assessors and assessment forms were the
same with those used in the first phase of the study.
Student performances for each skill were scored
over 100 in OSCE.

B- Determining Effective Factors on Loss of Competence

A questionnaire was prepared by the authors to ex-
plore possible effective factors on loss of compe-
tence and delivered to all participants. The
questionnaire asks the participants’ age, gender,
current year of medical education, number of years
spent in medical school, professions of the parents
(responses were clustered in two groups as “profes-
sions related to healthcare” and “others”), whether
they gained the three skills before starting medical
school, whether they used the skills in real life,
and if yes, frequency of use (responses were clus-
tered in two groups as “used at least once” and “ne-
ver used”), and whether studying medicine was
their own decision.

DATA ANALYSIS

SPSS 13.0 was used in statistical analyses. Socio-de-
mographic data and characteristics of the second
and third year students in academic year 2008-2009
were compared using Chi-square test.

Turkiye Klinikleri ] Med Sci 2011;31(6)

We used paired samples t test in comparison
of student scores attained in performance assess-
ment with the first year scores (accepted 100). Per-
formance scores of the second and third year
students were compared by student-t test. OSCE
scores of the third year students attained in acade-
mic year 2009-2010 were compared with their per-
formance scores attained in academic vyear
2008-2009 using paired samples t test. Predictive
values of factors that can be effective on loss of
competence were investigated by multiple regres-
sion analysis. P value less than 0.05 was set for sta-
tistical significance.

I RESULTS
A. CHARACTERISTICS OF THE STUDY GROUP

Mean age was 21.6 + 1.0 years. Other characteris-
tics of the study group can be seen in Table 1. The
unique difference between former clinical skill ex-
perience of the second and third year students in
academic year 2008-2009 was frequency of using
blood pressure measurement skill in real life (Tab-
le 2).

B. RESULTS OBTAINED IN ACADEMIC YEAR 2008-2009
(LOSS OF COMPETENCE AND PREDICTING FACTORS)

When we compared the mean scores of the second
and third year students with those attained at the
end of the training in the first year (accepted 100),
we found a significant decrease in all skills (paired
samples t test, p= 0.000 for all comparisons). Mean
scores of the second and third year students attai-
ned in the performance assessment of three basic
clinical skills in academic year 2008-2009 are pro-
vided in Table 3. In comparison of the second and
third year students regarding their scores attained
from performance assessment of three skills, a sig-
nificant difference in favor of the second year stu-
dents was found in blood pressure measurement
scores (Student t-test, p= 0.030), (Table 3).

When all independent variables were set in
multiple regression analysis to determine their pre-
dictive values for loss of competence, we found fol-
lowing variables statistically significant for each
skill:
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TABLE 1: Comparison of the second and third year students in academic year 2008-2009 regarding their characteristics.

Characteristics Second year n (%)*
Gender

Male 101 (50.8)
Female 69 (52.7)
Re-studied any academic year

Yes 26 (52.0)
No 144 (51.4)
Decision to study medicine

His/her own decision 147 (51.4)
Others’ desire 23 (52.2)
Profession of the parents

At least one is from health sector 7 (36.8)
Out of health sector 163 (52.4)

Third year n (%)* x2 p
98 (48.2) 0.12 0.733
62 (47.3)
24 (48.0) 0.01 0.940
136 (48.6)
139 (48.6) 0.01 0.913
21 (47.8)
12 (63.2) 1.17 0.279
148 (47.6)

* Column percentages were given.

TABLE 2: Comparison of the second and third year students regarding their former experience on studied skills.

Skill Second year n (%)*
Blood pressure measurement skill

Gained before medical school 62 (48.4)
Gained in medical school 108 (53.5)
Blood pressure measurement skill

Never used on real patients 50 (63.3)
Used on real patients at least once 120 (47.8)
Taking body temperature skill

Gained before medical school 64 (46.4)
Gained in medical school 96 (50.0)
Taking body temperature skill

Never used on real patients 67 (50.4)
Used on real patients at least once 103 (52.3)
Taking pulse skill

Gained before medical school 86 (54.1)
Gained in medical school 84 (49.1)
Taking pulse skill

Never used on real patients 44 (53.0)
Used on real patients at least once 126 (51.0)

Third year n (%)* x> p
66 (51.6) 0.79 0373
94 (46.5)

29 (36.7) 7.04 0.007
131 (52.2)

64 (46.4) 0.42 0515
96 (50.0)

66 (49.6) 0.12 0.733
94 (47.2

73 (45.9) 0.81 0.367
87 (50.9)

39 (47.0) 0.10 0.752
121 (49.0)

* Column percentages were given.

Blood pressure measurement: Current year of
medical education, performing the skill in real life,

gaining the skill before medical school and gender
(Table 4).

Taking body temperature: Performing the skill
in real life, gaining the skill before medical school
and re-studying one academic year (Table 4).

Taking pulse: Performing the skill in real life
(Table 4).
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C. RESULTS OBTAINED IN ACADEMIC YEAR 2009-2010
(THE EFFECT OF REFRESHER TRAINING)

After receiving refresher training at the beginning
of the third year and performing the skills on real
patients, end-of-year mean OSCE scores of the
third year (former second year) students for three
skills were significantly higher than the past year
performance assessment scores attained by the sa-
me students (Table 5).
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TABLE 3: Comparison of the second and third year students in academic year 2008-2009
regarding their performance scores.
Clinical skills Second year (Mean = SD) Third year (Mean = SD) t p*
Blood pressure measurement 762147 722 +18.1 2.185 0.030
Taking body temperature 50.1+£29.4 54.9+27.3 -1.521 0.130
Taking pulse 82.6+20.9 80.1+22.8 1.036 0.300
* Student t-test.
TABLE 4: Predictive effect of independent variables on loss of competence in blood pressure measurement,
body temperature taking and pulse taking skills.
Variables Blood pressure measurement skill ~ Body temperature taking skill Pulse taking skill
t p* t p* t p*
Gender 5.607 0.000 0.745 0.457 1.743 0.082
Current year of medical education -2.753 0.006 1.913 0.057 -1.147 0.252
(post-training time period)
Re-studying any academic year A19 0.675 -2.334 0.020 0.489 0.625
Profession of the parents -0.563 0.574 -0.351 0.726 -0.770 0.442
Decision to study medicine with own desire - 746 0.456 -0.286 0.775 -0.415 0.678
Performing the skill in real life 2.055 0.041 5.528 0.000 2.985 0.003
Gaining the skill before medical school -3.264 0.001 -3.127 0.002 0.374 0.708

* Multiple regression analysis.

TABLE 5: Comparison of initial performance scores attained in academic year 2008-2009 and OSCE scores attained in
academic year 2009-2010 by the followed-up students.

Clinical skills Initial performance Mean. + SD
Blood pressure measurement 762 £14.7
Taking body temperature 50.1+£29.4
Taking pulse 82.6£20.9

OSCE* Mean = SD t p**
98.3+ 3.1 -19.927 0.000
90.9+145 -5.270 0.000
99.0£43 1.036 0.000

* Objective structured clinical examination
** Paired samples t test

I DISCUSSION

Teaching some basic clinical skills in early phase of
medical education in our school is commonly crit-
icized and seen as a “useless effort”, since the stu-
dents find no opportunity to perform these skills
on real patients until the third year of medical ed-
ucation. Common argument is that if the students
can not transfer the gained skills to real life in a
short time period, due to structure of the curricu-
lum, they will loose their competencies to some ex-
tent. We exactly agree with this view, and just
because of this, the skills studied in the current re-

Turkiye Klinikleri ] Med Sci 2011;31(6)

search are re-taught in the third year before clini-
cal courses start. On the other hand, we also know
from the literature that early implementation of
clinical skills training in medical education curri-
culum increases self confidence and motivation of
medical students to perform some clinical applica-
tions, help them feel like a doctor and facilitates fu-

ture training and learning activities.'?*

In our study, we found a significant loss of
competence in all skills of medical students regard-
less of which year they are in. The biggest loss was
observed in taking body temperature. In assess-
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ment form of this skill, half of the total score was
allocated to reading the value on the thermometer
properly. Most significant competency loss was ob-
served at this reading stage, consequently mean
performance score of this skill was found lower
than those of other skills.

In the literature, there are some studies show-
ing loss of competence in clinical skills over time.
Greb et al. have reported that third year medical
students do not retain medical genetics knowledge
and skills learned in the first year of medical scho-
ol.’® In another study, Engler et al. assessed inter-
viewing and communication skills of medical
students just after a relevant course and one year
later.'® They found a significant decline in student
process-oriented skills, and concluded that effecti-
ve interviewing and communication skills can be
not only learned but also forgotten.'® Similar to
these two reports, we found a significant loss of
competence in clinical skills of our students both
one year and two years later than initial training.

Among the factors predicting loss of compe-
tence in clinical skills, performing the skill in real
life was the most prominent and predicting factor
for competency loss in all skills. Similarly, in a
study conducted among emergency care professio-
nals, Latman and Wooley concluded that retention
of knowledge and skills was directly related to fre-
quency of use in real life.”” Gaining the skill befo-
re medical school was predicting loss of
competence in two skills: blood pressure measure-
ment and taking body temperature. If there is a he-
althcare professional in the family or in the vicinity
of the student, he/she generally learns how to me-
asure blood pressure or take body temperature be-
fore starting medical school. After a formal training
in the first year, these students reinforce their skills
and find more opportunity to apply these skills out-
side the school. For all these reasons, their loss of
competence becomes less than that of the others.
Gender and current year of medical education (or
length of post-training time period) were other
predictors of competency loss in blood pressure
measurement skill. In the performance assessment,
second year students attained higher scores than
the third year students and females were more suc-
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cessful than males. As the time period after training
increases, loss of competence is supposed to incre-
ase accordingly. Thereby, we expected to find a sig-
nificant relation between post-training time
interval and competency loss in remaining two
skills too, but we did not. This suggests that linear
association between competency loss and time dis-
appears after a certain time period, and a plateau
occurs since the students can retain at least some
basic and simple stages of the skill long after the
training. Regarding our results, we may assume
that the required time period for occurrence of the
plateau may differ from one skill to another. This
difference is possibly associated with the comple-
xity of the skill. In simple clinical skills, such as ta-
king body temperature or pulse; there are not so
many stages. When loss of competence occurs in
main stages of the skills, a few skill stages were left
behind to loose. On the other hand, in complex cli-
nical skills including many stages like blood pressu-
re measurement, longer time period is needed to
reach the limit of loss of competence. As for gen-
der, there are some publications in the literature
showing that female students with their meticulo-
us characteristics are more successful than males in
some clinical skills.’®!° Similarly, we found that our
female students were more successful than males
in blood pressure measurement skill which is rela-
tively more complex and requires more detailed
practice. A surprising predictive factor for taking
body temperature was re-studying any academic
year due to failing in final exams. The students who
re-studied one academic year showed less loss of
competence in taking body temperature. This just
can be explained by two other predictors which are
gaining the skill before medical school and perfor-
ming it in real life.

After refresher training and performing the
skills on real patients, loss of competence among
our third year students substantially decreased. The
positive effect of refresher training will be perma-
nent if it is combined with real life opportunities
for medical students. Otherwise, some retention
problems appear again over time. Curricula of me-
dical schools should be structured by taking this re-
ality into account.

Turkiye Klinikleri ] Med Sci 2011;31(6)
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I CONCLUSION

This study revealed that a considerable loss of com-
petence is seen in clinical skills of medical students
over time. Refresher training combined with op-
portunities for students to perform the skills on re-
al patients compensates competency loss.
Opportunities for application of gained skills in re-
al life soon after the training should be considered,

while organizing the medical education curricu-

lum. If there is a long paucity between the training
time and practice opportunities, then refresher tra-
ining should be placed into appropriate compo-
nents of the curriculum to ensure retention of the
clinical skills before real life applications.
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