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A C TA B S T R A C TA C TA B S T R A C T

 o  o  Purpose. Purpose. To measure the effect of an educative intervention
on the clinical ability of Family Physicians of two Family
Units of the Mexican Institute of Social Security (IMSS) in
the diagnosis and treatment of patients with metabolic syn-
drome.        n  s  M  d e  Material and methods. A quasi-experimental stu-
dy was conducted with a control group using basal and final
measurements. The educative intervention of the experiment
group included one in-the-classroom work and another at the
doctors’ office. The instrument was validated by a panel of ex-
perts and included 140 items and five case-oriented problems,
reaching a reliability index of 0.87. ttResultsResults. There was no
significant difference at base measurement among the diffe-
rent levels of clinical ability between the two groups (p =
0.82), both the experimental and the control groups showed a
higher frequency of medium level abilities (33.3 vs. 36.8% res-
pectively). At the end of the follow-up, a significant increase in
the experimental group (98 with 49-106 over 69 with 26-94)
was observed.    o i  Conclusions. The educative intervention uti-
lized in this study improved the ability of Family Physicians to
diagnose, treat an apply preventive measures in patients with
metabolic syndrome.

     d   r  Key words. Clinical ability. Metabolic syndrome. Educative
intervention.

o d  na n ó  vEfecto de una intervención educativao  n   v d  a n ó  Efecto de una intervención educativa
            e   d   l  t  l   oen la competencia clínica de médicos

 l   e m c     ó l   e m ó cpara el manejo del síndrome metabólicopara el manejo del síndrome metabólico

R E S U M E N

bObjetivo. El objetivo de la intervención educativa fue medir
la competencia clínica en el diagnóstico y manejo de pacientes
con síndrome metabólico de los médicos familiares que labo-
ran en dos Unidades de Medicina Familiar del Instituto Mexi-
cano del Seguro Social (IMSS). M   ét d s.Material y métodos.  é d .M   t sMaterial y métodos. Se
desarrolló un estudio cuasi experimental con un grupo con-
trol y medición antes-después. En el grupo experimental se
aplicó una intervención educativa que incluyó actividades teó-
ricas en aula y talleres con guías de discusión y pacientes. Se
construyó un instrumento validado por un panel de expertos
con un índice de confiabilidad de 0.87 y contempló cinco casos
problematizados y 140 preguntas. o   o  Resultados. Resultados. La medición
de la variable “competencia para diagnosticar y manejar el
síndrome metabólico” no mostró diferencias significativas en
la medición inicial para ambos grupos (p = 0.82). Al final de la
intervención educativa se mostró un incremento significativo
en el grupo experimental; mediana de 98 con rango de 49-106
vs. 69 con rango de 26-94 en el grupo control. cConclusio-

    nes. La intervención educativa utilizada en este estudio pro-
dujo una mejoría en la capacidad de los médicos para
diagnosticar, tratar y tomar medidas preventivas en pacientes
con síndrome metabólico.

    b    a e  Palabra clave. Aptitud clínica. Síndrome metabólico. Inter-
vención educativa.
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traditionally been carried out in a stereotyped man-
ner, memory-oriented, and much of the time cente-
red on matters unrelated to clinical practice. It is
occasionally performed with clinical cases almost
always retrieved from a book and with a multiple
choice test format. Being able to assess the ability
and competence of physicians in solving clinical pro-
blems that they may face has always been a major
concern for educators.7-9

Clinical competence and ability of Physicians are
defined as the way they perform their duties under
problematic clinical situations. A competent medical
practitioner is that who has the necessary skills,
knowledge, attitudes and is able to synthesize these
features by a complex set of behaviors to deliver
high-quality medical care.10 Thus, it is necessary to
develop instruments to evaluate certain abilities
that involve reflection, discrimination between diag-
nostic alternatives, choice and decision of therapeu-
tic actions where physician’s own criteria may be at
risk. Also, these measures should be able to assess
the effect that a participative educative intervention
has on Family Physician when he/she faces a real
problematic situations of MS.7,8,11

OBJECTIVE

The aim of this study was to evaluate the effect of
an educative intervention on the clinical ability
of Family Physicians in the diagnosis and manage-
ment of patients with metabolic syndrome.12

MATERIAL AND METHODS

This quasi-experimental study involving basal
and final measurements was conducted on two diffe-
rent Family Units, (FU) of the Mexican Institute of
Social Security (IMSS) in Guadalajara, México from
January to October 2008. Two groups of physicians
were included: group A included a control group
from one Family Unit (n = 19) and group B inclu-
ded the intervention group from another Family
Unit (n = 21). This study was registered and appro-
ved by the Institutional review board.

•• o r  r u  (AControl group (A).o  r  Ar  u  (Control group (A). Physicians permanently
working at one FU (n = 19), with any level of se-
niority. This cohort of Practitioners did not re-
ceive any intervention. Physicians not included
in this study were either those having a weekend
shift, those changing department and those not
receiving or not completing the measuring ins-
truments.

INTRODUCTION

Metabolic syndrome (MS) has been called the epi-
demic of the 21st century. This is because an increa-
sed incidence of the syndrome has been described in
the last ten years, in different countries. Additiona-
lly, it has been shown that the higher the body mass
index (BMI), the greater the likelihood of developing
this condition.1,2

In Mexico, prevalence of MS in the adult popula-
tion is higher than in Caucasians. More than 6
and 14 millions of Mexicans are considered to be
affected if we consider the criteria of either the
World Health Organization (WHO) or the third
adult treatment panel (ATP III) of The National
Cholesterol Education Program (NCEP), respecti-
vely.2,3

Recent observation indicate that people over 65
years old have five times the likelihood of develo-
ping MS as compared with people between 20 and
34 years old. It has also been demonstrated that
prevalence of MS tops its maximum in males 50 to
70 years old, and in females between 60 and 80
years old.4

The main components of the MS are: abdominal
obesity, high arterial blood pressure, glucose intole-
rance as well as dyslipidemia (high triglycerides and
low HDL cholesterol). Furthermore, malnutrition
and absence of physical activity favor the develop-
ment of insulin resistance: a proposed parameter by
the WHO for the diagnosis of MS.5,6

On the other hand, weight loss is the only mea-
sure that has been demonstrated to improve all risk
factors observed in patients with MS. This is a clear
indication to put into practice preventative measu-
res as well as to alert physicians about the MS, which
involves two main goals:6

• To decrease underlying causes, such as obesity
and physical inactivity, and

• To manage lipid and non-lipid issues.

This syndrome requires timely recognition and
clinical management by Family Practitioners. Deve-
loping these skills will allow the physician to identi-
fy all risk factors, the elements to integrate a
diagnosis and management alternatives. All together
should lead to a decreased risk for type 2 diabetes
and cardiovascular disease development.

Education of health personnel requires adequate
means to assess the scope and limitations of clinical
abilities achieved during formation and their own
professional practice. Assessment of physicians has
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•• n r e i  r  ( ).Intervention group (B).r i   ( .n e  r  )Intervention group (B). Physicians perma-
nently working at one FU (n = 21), with any le-
vel of seniority. Practitioners included in this
group received the educative intervention. Physi-
cians not included in this study were either those
having a weekend shift, those changing depart-
ment and those not receiving or not completing
the measuring instruments.

•• aSample.aSample. The choice of FU’s included in the stu-
dy was carried out based on their capability to
provide patients with diagnosis of MS. Both
Units were similar in terms of the number of
consulting and support services (laboratory, X-
ray, etc.). All family physicians enrolling the stu-
dy group signed a written consent after accepting
the invitation to participate.

• Variables Investigated:

° n d n  Independent variable.n d n   Independent variable.     Participative educati-
ve intervention in the experimental group
(Group B).

° p n e Dependable variable.p n  e Dependable variable. Clinical ability. This
clinical ability is defined as the competency of
a Family Physician to face a problematic case
and to deal with difficult situations of clinical
experience or variable complexity.

This competency puts the physician’s own crite-
ria at risk when deciding on the best alternative of
interpretation and actions concerning risk factors
for MS, the identification of clinical data, diagnostic
integration, as well as the use of means for diagno-
sis and employment of therapeutic resources.

u y esStudy Stagesu  ey sStudy Stages

• g  1Stage 1.g  1 Stage 1. Development and validation of an ins-
trument to assess the clinical ability of Family
Physicians in the management of the patient
with MS. An instrument to explore the degree of
competence and clinical ability was then imple-
mented and applied on a first stage. This instru-
ment measures the Family Physician’s ability to
carry out interpretations, judgment and propo-
sals in the face of four real clinical cases theoreti-
cally prepared. The instrument was then
presented to a panel of 5 experts: three Endocri-
nologists and 2 Internists. These specialists
analyzed concept, contents, criteria and validated
its applicability and pertinence.
The instrument includes 140 items divided in 5
different indicators: identification of risk fac-
tors, integration of clinical diagnosis, labora-

tory studies for diagnosis, treatment proposals.
After considering the experts’ observations, a
140 question instrument was implemented that
included either 70 true correct and 70 false correct
answers, respectively. A glossary of terms was
worked out with the precise meanings of the ter-
ms utilized in the questions. Instrument reliability
had a Kuder-Richardson coefficient of 0.89.13,14

• a  2Stage 2.t  2a  Stage 2. Development and validation of con-
tents, criteria and management standards for the
MS patient. A study guideline that includes expli-
cit criteria and standards in a systematic man-
ner was created for the diagnosis and treatment
of MS. This algorithm is supported on the Mexi-
can Consensus for the Management of Metabolic
Syndrome.14,15

•• a  Stage 3.t  a  Stage 3. Implementation of the experimental
educative strategy. The scope of this educative
strategy is based on the participative focus of stu-
dents through communication; which uses dia-
log, exchange of ideas, and sharing of common
actions in the diagnosis and treatment of MS
patients. This educative intervention took 6
months to implement, with 5 hours a week divided
in two weekly sessions: 1.5 hours in the doctor’s
office and 2 hours in the classroom. The process
included the following steps:7

.a ..a . C s m a e .Classroom activities.C  a .s m eClassroom activities. After previously se-
lected topics had been read by Family Physi-
cians, classroom sessions were followed by the
next specific activities:

1. Theoretical topic presentation by the ex-
pert (40 min) which included the Mexican
Consensus for the Management of Metabo-
lic Syndrome.15

2. Small group discussions. Students discus-
sed the topic presented on the previous
session, which included analytical revision
of literature. Each group examined po-
ints of agreement and disagreement and
the arguments that strengthen diagnosis
and treatment of MS. This activity took 30
min to complete.

3. Debate. After the small-group discussion
exercise, students present to the entire
group a synthetized version of their ideas,
comments, discrepancies and arguments. All
these were confronted with other versions.
This activity took 30 min to complete.

4. Review of clinical cases. Physicians then
presented a clinical case in an orderly
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fashion, allowing for everyone to have the
opportunity to participate.

5. Commented critical review of the literatu-
re, discussion and analysis of clinical ca-
ses, global result, identification of risk
factors, recognition of signs and symptoms,
clinical diagnosis integration, and treat-
ment proposals.

 b.   b. c i i s t t  t  Activities at the Doctor’s office.i s   t  c i  t t   Activities at the Doctor’s office. The who-
le purpose of this activity was to provide care
to patients with MS to strengthen the use of
diagnostic criteria, risk factor identification
and treatment. Consultations were carried out
by the group of instructors, ensuring partici-
pation of all physicians included in the study.

Different scientific texts and articles were re-
viewed for the construction of theoretical contents
and pedagology materials. The strategy was develo-
ped by one Internist with a Master’s Degree in Pu-
blic Health Sciences, one Family Physician with a
Master’s Degree in Medical Sciences, one Nutritio-
nist with a Master’s Degree in Education, and two
Family Physicians with a Master’s Degree in nutri-
tion. All of them with plenty experience in research
activities.

a s i a  s sStatistical analysisa i  s a  s sStatistical analysis

All values in the text include mean (25-75% per-
centile) ± average standard deviation (SD), for pa-
rametrical or non-parametrical distribution of
variables, respectively. Nominal variables are shown
as numbers or percentages. Comparison between
groups A and B was performed with chi square for
nominal and categorical variables, respectively. The
Mann-Whitney U-test for two independent samples
was utilized for quantitative measures. For explai-
nable scores by random effect, the Perez-Padilla and
Viniegra Formula was utilized.11 To evaluate the
changes observed in ability, the Wilcoxon rank test
(before-after) was utilized. A value of p < 0.05 was
accepted as statistically significant. However, when
possible, accurate numbers were presented. The
analysis was performed using SPSS (release 10.0).

h l c t nEthical considerationsh l  c t nEthical considerations

The ethical aspects of the present investigation
are in accordance with the General Principles and
Guidelines of the Reglamento de la Ley General de
Salud en Materia de Investigación para la Salud (pu-

blished in the Official Diary of the Federation dated
February 7th 1984). In accordance these Guidelines,
this research was considered to be a minimum risk
investigation. In any case, however, absolute discre-
tion was kept when handling physicians’ and pa-
tients’ anonymous information.16

RESULTS

l i a  bi yClinical abilityl  bi yi a  Clinical ability

Forty Family Physicians willing to participate
were included in this study, 21 from one FU (B) who
received the educative intervention, and 19 Family
Physicinas from another FU (A) who did not receive
any intervention and were the control group.

Table 1 shows sociodemographic characteristics of
groups A and B. Average age was similar in both
groups: 43 ± 8 vs. 44 ± 6 y/o, respectively (p = 0.85).
There was no significant difference in gender distribu-
tion between groups (p = 0.94). Eighty-six percent
and 78% of physicians in the experimental and the
control group were specialists, respectively. There was
not a statistically significant difference (p = 0.73).
Work category and seniority within the IMSS was not
different (p = 0.53 and 0.34, respectively).

The level of clinical ability reached by each one of
the groups is shown in table 2. The base global mea-
surement score was 65 (range 23 to 85) and 63 (ran-
ge of 6 to 86) for the control and the experimental
groups, respectively. This numbers were credited by
the random effects of ≤ 24 in the global score. Diffe-
rent levels of clinical ability were not different bet-
ween groups (p = 0.84) when base measurements
were analyzed. Medium scores of clinical ability do-
minated in the experimental and control groups
(33.3 vs. 36.8%, respectively). At the end of follow-
up, a significant increase of 9.5% was observed in
the experimental group, reaching higher clinical abi-
lities when compared to the control group. Also, me-
dium scores increased significantly in the
experimental group, moving from 33.3 to 52.4% by
the conclusion of the study. Whereas in the control
group medium scores moved from 36.8 to 31.6%;
thus, increasing the proportion of Physicians with a
low level of clinical ability: 26.3 to 47.4% in the ex-
perimental group.

o r o  o  nComparison of meano  o  o r   nComparison of mean
c e  t   n tscores obtained by indicators   c e  t   n tscores obtained by indicators

Indicator-obtained differences for each group are
shown in table 3. During base measurement, the
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markers that identify risk factors, signs and
symptoms, clinical diagnosis integration, treatment
proposals and global results showed no significant
difference between groups.

At the end of the educative intervention, the expe-
rimental group showed an increase in the indicators
for global result, identification of risk factors, clini-
cal diagnosis integration. There was a significant
trend in treatment proposals. For the control group
none of the indicators showed statistically signifi-
cant differences when base and final measurements
were analyzed.

DISCUSSION

In regards to the educative process, it was obser-
ved that both groups have a homogenous distribu-
tion at the beginning of the educative intervention
as far as competence levels of clinical ability is con-
cerned. After the intervention, a downward displace-
ment in clinical ability was observed in the control
group. No case was attributed to the random effect;
whereas the control group showed no modifications
concerning levels of ability. This lack of improve-

ment may be due to the traditional teaching-lear-
ning models utilized in the informative learning pro-
cess.7

In the experimental group an upward displace-
ment was observed in competence levels of clinical
ability regarding decision making in patient mana-
gement. It is important to point out that only one
Physician was at a very low level and/or was explai-
nable by the random effect. Additionally, there was
a 30% increase in medium level in clinical ability
and two Physicians topped the high level of compe-
tence.17,18

While the communicative-participative strategy,
which was presented to the Family Physicians in
the experimental group was marked by reflection-ac-
tion over the interpretation of risk factors, judg-
ment of diagnostic and therapeutic measures, and
the proposed management of the patient with MS;
these indicators of clinical ability show a relations-
hip with the results of global clinical ability. These
observations are similar to those reported by Gon-
zález,3 which measured the effect of an educative in-
tervention in critical readings of investigation

  l  1 Table 1. Sociodemographic characteristics of Family Physicians in both group.

Variables Group A Group B
No educative intervention (n = 19) Educative intervention (n = 21) p value

• Age (years) 44 ± 6 43 ± 8 0.81*

• Gender, N
Male 11 (58%) 12 (57%) 0.96**
Female 8 (42%) 9 (43%)

• Specialization, N 14 (78%) 18 (86%) 0.74**

• Labor category, N
Permanent 16 (84%) 16 (76%) 0.52**
Temporary 3 (16%) 5 (24%)

• Seniority 14 ± 7 12 ± 7 0.32*

* Students’ t test. ** χ2.

    l    2  Table 2. Different levels of clinical ability by scores in both groups of study.

Level (score)                                 Experimental group                           Control group
Base Final* Base Final

Very high (125-150) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
High (100-124) 0 (0%) 3 (14.3%)†,* 0 (0%) 0 (0%)
Medium (75-99) 7 (33.3%) 11 (52.4%)††,* 7 (36.8%) 6 (31.6%)
Low (50-74) 5 (23.8%) 7 (33.3%)†,* 5 (26.3%) 9 (47.4%)
Very low (25-49) 6 (28.6%) 0 (0%)††,††,* 6 (31.6%) 4 (21.1%)
Explainable by random effect < 25 3 (14.3%) 0 (0%)† 1 (5.3%) 0 (0%)

* p < 0.05 vs. control group in same evaluation, Wilcoxon. † p < 0.05 vs. base of same group, Mann Whitney U test.
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reports. There was an outstanding improvement on
all indicators except for those that identified signs
and symptoms of metabolic syndrome. Because of
the persistent prevalence of these indicators in both
groups, this did not modify despite the intervention.

This educative strategy, which is an alternative
to the traditional model of education, allows for the
improvement of Family Physicians at different le-
vels. Because educative methodology encourages
Physicians’ participation in the construction of
their own knowledge; created by confronting diffi-
cult, real clinical cases (situations).

The improvement observed at different levels in
the experimental group demonstrates that the im-
pact of the alternative educative program needs to
be a programmatic guide for future educative inter-
ventions for health care personnel seeking to chan-
ge their own clinical practice. A weak part of this
study might be the control group since an interven-
tion was not applied to it. However, in order to
better demonstrate the strength of our intervention
would be to compare it with a different one.

Of utmost importance is the proposal to modify
the educative processes concerning the formation of
human resources as well as the continuous educa-
tion to transfer the clinical practice to higher levels
of ability. This demands the adequate living reality
as the first level of attention with the objective of
delivering integral services.

The use of human behavior measurement instru-
ments along with clinical practice have become more
and more useful to assess the processes of human
resources formation and health care service deli-
very. This sort of instruments aims at discrimina-

ting control over one particular issue; namely, com-
petence of clinical ability, which demands a level of
reliability within its construction to avoid informa-
tion biases. All these elements are covered by this
study; which allow control of these biases along
with discrimination of several levels of clinical abili-
ty. It must be recognized, however, that this system
does not allow identification of qualitative variables
that could support a difference which is assumed to
be controlled through homogenization of groups.19,20

This educative model encouraged the involvement
of Family Physicians through recognition of their
own knowledge constructed in a mainstream fashion
and which unchained and directed refined proposals
in the clinical practice.

In this study, the experimental group was made up
by specialist in Family practice. This could explain
the good effect of the educative strategy in improving
the levels of clinical ability. Before the intervention
scores of clinical ability were homogeneous; which is
a good indicator of base control for these variables.
Thus, improvement in the experimental group was
due to the effect of the educative intervention and not
to a probable confusion variable.

The participation of the leader in the experimen-
tal group was due to the learning commitment in the
reflection-action mode. He was responsible for
the development of strategies that ensured Family
Physicians’ participation. The aim of this partici-
pation was to build their own knowledge from
reflection-action patterns which were not present in
the control group.

Finally, the use of this educative investigation as
a learning tool (which allows feedback of the educa-

  Table 3.     Table 3. Mean scores obtained by indicators in physicians receiving and not receiving the intervention.

Indicator                                      Experimental group                                Control group
 (Teorical Value) Base/ Final Differences Base/Final Differences

Median Range Median Range Median Range Medians Range

Global results (TV = 140) 63/98* 33.7** 65/69 4.1
(6-86) (49/124) (22-41) (23-85) (26-94) (1-7)

Risk factor identification (TV = 40) 26/29* 3.9 ** 27/29 2.3
(14-32) (20-23) (3-5) (19-34) (24-33) (0-7)

Identification of signs and symptoms (TV = 40) 33/38 6.3** 32/35 3.4
(18-41) (26-40) (4-9) (17-39) (15-40) (3-5)

Integration of Clinical diagnosis (TV = 30) 18/20* 3.4 ** 17/19 1.8
(15-24) (14-24) (3-5) (13-22) (13-21) (0-3)

Treatment proposals (TV = 30) 13/17* 4.8** 14/14 0.7
(6-17) (14-19) (3-6) (7-16) (8-15) (1-2)

*p ≤ 0.05 vs. base of same group, Mann Whitney U test. **p ≤ 0.05 final group control, Wilcoxon test.
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tive process) allows consolidation of the learning
strategies which encourages family physicians’ par-
ticipation within the scope of formative schemes for
their clinical practice. These methods support the
development of competence concerning clinical abili-
ty at different levels and can be applied not only in
patients with metabolic syndrome but in any other
condition which requires the physician’s clinical abi-
lity to reach an accurate diagnosis and timely treat-
ment.

CONCLUSIONS

This study demonstrates an improved ability in
Physicians receiving and educative intervention as
compared to the control group. The proportion of
Physicians with medium ability scores increased
from 33.3 to 52.4% at the end of follow-up in the ex-
perimental group; whereas in the control group a re-
duction from 36.8 to 31.6% was observed. This
increased the Physicians with a low level from 26.3
to 47.4% in the control group.

By the final measurements, indicators demons-
trating a significant difference in the experimental
group included the global results, identification of
risk factors, clinical diagnosis integration. Additio-
nally, there was a significant trend when it came to
treatment proposals. Meanwhile, in the control
group, none of the indicators were different at final
measurement as compared with base results.

Because the prevalence of the Metabolic Syndro-
me in Mexico is high as in other countries as well as
the cardiovascular and metabolic consequences of
this syndrome, we highly recommend that Family
Physicians should be trained on a regular basis with
the proposed educative strategy. Since lack of early
diagnosis and timely treatment can lead to catastro-
phic and costly consequences.
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