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Abstract
Objective. To identify the frequency and factors associat-
ed with therapy noncompliance in type-2 diabetes mellitus
patients. Material and Methods. A cross-sectional study
was carried out in 79 patients with type-2 diabetes mellitus
seen in major hospitals of Mexico City. Patients were visit-
ed at home, from March 1998 to August 1999, to measure
compliance with prescribed therapy. Complying patients
were defined as those taking at least 80% of their pills or
80% of their corresponding insulin dose. The degree of com-
pliance with therapy components (diet, amount of exercise,
and keeping appointments) was measured. Results. The ave-
rage age of study subjects was 59 years (SD 11 years); 73%
(n=58) were female subjects. The overall frequency of non-
compliance was 39%. Noncompliance rates were: 62% for
dietary recommendations, 85% for exercise, 17% for intake
of oral hypoglycemic medication, 13% for insulin applica-
tion, and 3% for appointment keeping. Hypertension plus
obesity was the only factor significantly associated with
noncompliance (OR 4.58, CI 95% 1.0, 22.4, p=0.02). Con-
clusions. The frequency of therapy noncompliance was very
high, especially for diet and exercise.
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Resumen
Objetivo. Identificar la frecuencia y factores asociados al
incumplimiento terapéutico en pacientes con diabetes me-
llitus tipo 2. Material y métodos. Se llevó a cabo un es-
tudio transversal en cuatro clínicas y hospitales de la Ciudad
de México, en 79 pacientes con diabetes mellitus tipo 2.
Se recolectaron datos sobre el cumplimiento terapéutico,
para lo cual se visitó el domicilio de los sujetos de estu-
dio entre marzo de 1998 y agosto de 1999, con el fin de
contar los medicamentos. Se definió cumplimiento cuando
el paciente administró correctamente 80% de las pastillas o
de la dosis de insulina que le correspondía. Se midió el gra-
do de cumplimiento para cada una de las medidas terapéu-
ticas (dieta, ejercicio y asistencia a citas). Resultados. La
edad promedio del grupo fue de 59 años (DE=11 años); 58
pacientes (73%) fueron del sexo femenino. La frecuencia de
incumplimiento global fue de 39%. La frecuencia de incum-
plimiento en el grupo donde se pudo llevar a cabo el con-
teo de medicamentos fue 62% para la dieta, 85% para el
ejercicio, 17% para la administración de hipoglucemiantes,
13% para la aplicación de insulina y 3% para la asistencia a
citas. Sólo la asociación de incumplimiento con la presencia
de hipertensión arterial sistémica más obesidad fue esta-
dísticamente significativa (RM= 4.58, IC 95%= 1.0-22.4, p=
0.02). Conclusiones. La frecuencia de incumplimiento fue
muy alta, especialmente en lo que se refiere a la dieta y al
ejercicio.
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T herapeutic compliance is defined as adherence of
the patient to therapy indications prescribed by

the attending physician. Noncompliance may consist
of not initiating therapy, finishing therapy and not be-
ginning it again if necessary, or following indications
incorrectly. There may be errors of omission, dose,
schedule, or failure to follow medical indications. Fo-
llowing instructions given by other people or self-re-
gulation of medication are also considered errors.1

Compliance has been assessed by measuring the
amount of medication or its by-products through blood
or urinary levels, and even with the use of radioactive
material for tracing the frequency of use of prescribed
medication. 2,3

Diabetes mellitus (DM) is a condition that requi-
res therapeutic control generally involving strict, ri-
gorous, and permanent lifestyle changes. Diabetes
control measures include dietary restrictions, physical
activity, strict medication regimes, periodic medical
control, and permanent metabolic control through la-
boratory studies. 4

In type-2 diabetes mellitus, as in other chronic di-
seases, non-medical indications (diet, exercise, and
periodic medical monitoring) have a fundamental
importance. Thus, it is necessary to evaluate not only
pharmacological compliance but also the correct ob-
servance of non-medical indications. The prevalence
of therapy noncompliance in DM type-2 has not been
clearly established. The reported frequencies vary bet-
ween 25% and 90%, depending on the population and
the therapeutic program examined.5,6

The difference in the frequencies of therapy non-
compliance reported in previous studies seems to be
due not only to disparity of diagnostic criteria or mea-
surement instruments, but also to secondary variations
like cultural factors, family characteristics, or social or-
ganization of the studied groups. For example, Morri-
son7 found that adult Jamaican diabetic patients did
not follow the therapy regime unless they developed
serious complications, or they resumed their medi-
cation only a few days before their medical visit.

Complexity of treatment, barriers to access, a ne-
gative social environment, and the degree to which the
patient’s everyday life is affected, especially in chro-
nic diseases like diabetes, have been described among
the factors associated with noncompliance.8,9

The objective of this study was to determine the
frequency of therapy noncompliance in a sample of
Mexican patients with type-2 diabetes mellitus. Also,
some risk factors potentially associated with therapy
noncompliance were explored.

Material and Methods
A cross-sectional study was carried out in 79 patients
with type-2 diabetes mellitus in four clinics of Mexico
City: Mexican Institute of Social Security’ San Pedro
de los Pinos Clinic and Siglo XXI National Medical
Center (Clínica San Pedro de los Pinos y Centro Médi-
co Nacional Siglo XXI, del Instituto Mexicano del Se-
guro Social –IMSS–), and Ministry of Health Gea
González Hospital and Margarita Chorné Health
Center (Hospital Gea González y Centro de Salud Mar-
garita Chorné, de la Secretaría de Salud –SSA–). Con-
secutive sampling was used. The sample population
was followed throughout the duration of the study,
from March 1998, to August 1999. Patients with type-2
diabetes mellitus who accepted to participate in the
study (which required visiting them at home) were in-
cluded. Diabetes mellitus diagnosis was performed
following World Health Organization (WHO) criteria.10

Participants’ records were reviewed to obtain data on
diagnostic criteria, diabetes evolution time, therapy,
appointment keeping, and comorbidity. Patients were
asked to provide sociodemographic data. The Beck
scale was used to measure depression. Furthermore,
their medical prescriptions were reviewed to count the
medication in their homes. Patients were visited at
home seven days after the initial appointment. Inter-
views were conducted to explore therapeutic complian-
ce with different methods (diet, exercise, medication)
as well as obstacles to healthcare access. Study per-
sonnel checked dietary indication observance in the
patient’s home and counted medications.

Seventy-nine patients were studied; medication
was counted in 58 of the patients at home (73%). Medi-
cation counting could not be performed for 21 patients
(27%) because no initial prescription was available, or
because the patients were controlled only by means of
diet and exercise.

Therapeutic compliance was measured in two
ways: 1) when the counting of medication could be
done, the percentage of missing tablets or insulin units
was calculated. In these patients medication count-
ing was considered to be 100% of their score; and 2) in
patients whose medication could not be counted (be-
cause some patients did not keep what remained of
the medication or because they were only prescribed a
specific diet) compliance was evaluated in different
ways (diet, exercise, appointment keeping, and me-
dication) with an instrument to assess the patient’s own
estimation of his or her compliance. Compliance with
diet, exercise, and medication was graded on a scale
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from zero to ten. The average score for these items re-
presented the final grade of degree of compliance. The
required amount for a patient to be considered com-
pliant was 80%, a figure that has been used in other
studies.8

The data collection instrument was validated in
terms of appearance and content validity. In the first
stage, 25 endocrinologists and 30 medical interns eva-
luated its contents for completeness and clarity. The
grading system recommended by the specialists was a
scale from 1 to 10, since it was considered to be easier
for patients to understand and it had been used in pre-
vious studies. Finally, the instrument was validated in
terms of appearance and applied in the first stage to
diabetic patients, to correct any unclear questions.

Depression was evaluated using the Beck depres-
sion inventory (BDI). The BDI is an instrument that
has been extensively used over many years. It consists
of 21 self-administered items that measure affective,
cognitive, and somatic symptoms of depression. Each
item evaluates a category according to a scale of 4 pos-
sible responses of increasing severity (except for items
14 and 20 which have only 3 options). The result is
measured using a score between 0 and 61. The cutoff
points to identify people at risk for depression vary
from scores of 14 to 17 points, according to different
reports. For the present study, the limit of 14 points
was used as cutoff. This cutoff point has been used in
similar research studies on this topic.11,12 A sensitivity
of 92% and a specificity of 77% have been documented
with this diagnostic cutoff point. The categories mea-
sured were: 1) sadness, 2) pessimism, 3) sense of failu-
re, 4) dissatisfaction, 5) sense of guilt, 6) sense of
punishment, 7) self-disappointment, 8) self-criticism,
9) suicidal ideas, 10) tendency to cry, 11) irritability,
12) isolation, 13) indecisiveness, 14) concerns about
appearance, 15) effort required to do things, 16) trouble
sleeping, 17) sense of tiredness, 18) lack of appetite,
19) weight loss, 20) concern about health, and 21) de-
creased interest in sex.

Associations were assessed between therapy non-
compliance and the following factors: 1) patients’ co-
morbid characteristics, like depression and arterial
hypertension; 2) sociodemographic aspects such as
gender, civil status, religion, education, occupation, and
family support; 3) characteristics of the disease such
as evolution time and complications, and 4) level of
medical care.

The data collection instrument included 137 ite-
ms structured as follows: 1) identification data sheet;
2) personal data and prescription details; 3) socioeco-
nomic level; 4) obstacles to healthcare access; 5) the-
rapeutic compliance with medication, diet, exercise,

and appointment keeping; 6) family support; 7) count-
ing medication and reviewing dietary instructions,
and 8) depression. Socioeconomic level was measured
using a validated scale13 and depression was evaluat-
ed by the Beck depression inventory (BDI).14

For statistical analysis, descriptive statistics were
obtained according to type of variable. Odds ratios with
95% confidence intervals were estimated. The statis-
tical significance of associations was evaluated with
the chi-squared test or with Fisher’s exact test. The le-
vel of statistical significance was set at 0.05 for the two-
sided null hypothesis.

Results
The average age of the group was 59 (33-88) years
(SD=11 years); 73% (n=58) were women, 82% (n=65)
had an educational level less than or equal to ele-
mentary school, 56% ( n=44) were housewives, 73%
(n=58) had a good socioeconomic level. Sixty-seven
percent (n=53) were controlled with hypoglycemic
drugs, diet and exercise; 20% (n=16) with insulin, diet
and exercise, and 13% (n=10) with diet and exercise.
The frequency of depression was 46% (36 patients),
48 were IMSS patients (61%) and 31 (39%) were SSA
patients. IMSS patients receive medication at no cost,
whereas in SSA institutions some may be given at no
cost and some may have to be bought (Table I).

The overall noncompliance was 42% (n=33). Non-
compliance in the group of 58 patients for whom me-
dication was counted was 41% (n=24). The frequency
of noncompliance in the group of 21 patients whose
medication was not counted (because there was no
initial prescription or the patients were only controll-
ed by a diet) was 43% (n=9) (Table II). A comparative
analysis was performed between these two groups.
No statistically significant differences were found bet-
ween sociodemographic characteristics and DM cha-
racteristics, and frequency of noncompliance. The only
difference found was for type of therapy, given that 8
out of the 21 patients in whom the counting of medi-
cation could not be carried out were only controlled
with a diet and did not take any medication; also, in
the group in which the counting of medication was
performed, everyone used insulin or hypoglycemic
drugs.

The frequency of dietary noncompliance was 62%
(49 patients), 85% for exercise (67 patients), 17% for
intake of hypoglycemic drugs (9 patients out of 53 who
had been prescribed hypoglycemic drugs), 13% for in-
sulin application (2 patients out of 16 who had been
indicated treatment with insulin), and 3% for appoint-
ment keeping (2 patients out of 79) (Table III). Only 38
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patients (48%) had a dietary prescription in their home.
The frequency of noncompliance for IMSS patients was
64% (n=21) and 36% (n=12) for SSA patients (Table I).

The only factor associated with therapy noncom-
pliance was the presence of comorbidity specifically
related to hypertension and obesity (OR 4.58, 95% CI
1.0, 22.4, p= 0.02). With regard to non-medical indica-
tions, 29 patients (87%), referred that they could not
follow the diet adequately due to the difficulty of chan-
ging previous habits (also because they had cramps,
they were hungry, the food was not the same as they
were used to eating before, etc.). Another reason for
noncompliance was economical reasons (n=10, 30%).
Regarding exercise, 9 patients (27%) preferred not to
do it because of associated diseases (especially arthri-
tis); 15 patients did not exercise because of lack of time
(45%), and 9 patients (27%) because of motivational
and cultural causes (lack of motivation, idiosyncrasy,
and change in their habits). With respect to medica-
tion, 7 out of the 53 patients (13%) who were contro-
lled with hypoglycemic drugs referred that they did
not take them because they left their houses without
taking their medication along and 13 (25%) because of
other causes (mainly forgetfulness). Regarding insu-
lin application (n=16 patients), 2 (13%) of them refe-
rred that the reasons for noncompliance were that they
had forgotten to administer it or that they were feeling
well, and 2 (13%) referred that they had left their ho-
mes without it. (Table IV).

Discussion
We identified a frequency of noncompliance of 41% in
patients in whose the counting of medication could be
carried out. This frequency was very high and eviden-
ced that one of every two patients did not comply with
prescribed therapy. Venter15 studied 68 African Ame-
rican patients and found a frequency of noncomplian-
ce of 65%. Other authors report a frequency of
noncompliance of 80 to 90 %, considering all the the-
rapeutic measures.16

As for noncompliance with individual measures,
the 62% dietary noncompliance found in this study was
similar to the 73% reported by Watkins5, and to the 65%
by Cerkoney.6 Diehl et al17 evaluated noncompliance
in a similar way to our study, through the counting of
pills and by measuring the quantity of insulin admi-
nistered. They found frequencies of noncompliance
between 40 and 50%; Diehl’s data are equivalent to the
group of patients in our study in whom the counting
of medication could be carried out and where the fre-
quency of noncompliance was 41%.

The frequency of noncompliance with exercise
indications was 85% in our study. Through telephone

Table I

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF

STUDY SUBJECTS. MEXICO CITY

Non-
Compliant compliant Total

(n=46) (n=33) (n=79)
ƒ % ƒ % ƒ %

Age
<60 years old 24 52 15 45 39 49
≥60 years old 22 48 18 55 40 51

Gender
Female 34 74 24 73 58 73
Male 12 26 9 27 21 27

Religion
Catholic 45 98 30 91 75 95
Other 1 2 3 9 4 5

Education
None 7 15 9 27 16 20
Elementary school completed 31 68 18 55 49 62
Secondary school or higher 8 17 6 18 14 18

Civil status
Single 2 4 2 6 4 5
Married 25 54 19 58 44 56
Widowed 11 24 11 33 22 28
Divorced or living with someone 8 17 1 3 9 11

Social-economic level
High 34 74 24 73 58 73
Medium 11 24 8 24 19 24
Low 1 2 1 3 2 3

Occupation
Home 23 50 21 64 44 56
Other 23 50 12 36 35 44

Institution
SSA 19 41 12 36 31 39
IMSS 27 59 21 64 48 61

Years from diagnosis
≥10 years 39 85 31 94 70 89
<10 years 7 15 2 6 9 11

Glycemia average value
<200 34 74 17 52 51 65
≥200 12 26 16 48 28 35

Medical unit
MISS San Pedro de los Pinos Clinic 24 52 18 55 42 53
Margarita Chorne Medical Center 4 9 3 9 7 9
Gea González Hospital 15 32 9 27 24 30
MISS Siglo XXI National Medical Center 3 7 3 9 6 8

Depression
Yes 18 39 18 55 36 46
No 28 61 15 45 43 54

Complications of diabetes mellitus
Yes 16 35 20 60 36 46
No 30 65 13 39 43 54
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calls, Kravitz et al 18 studied the level of adherence to
exercise, diet, and the administration of medication in
patients with chronic diseases such as diabetes mel-
litus. They found frequencies of noncompliance of 19%,
69%, and 91% respectively. The frequency of noncom-
pliance for appointment keeping was 3% (2 patients),
which indicates that even if patients do not miss their
appointments, they still do not comply with the dif-
ferent therapeutic measures that are prescribed to them.

We evaluated the possibility that therapy noncom-
pliance was related to some personal characteristics of
the patient, sociodemographic characteristics, and di-
sease characteristics, but no statistically significant as-
sociations were found. These results are consistent with

Table II

THERAPEUTIC COMPLIANCE. MEXICO CITY

Compliant Noncompliant Total
Group ƒ % ƒ % ƒ %

Patients whose medication was counted* 34 59 24 41 58 100
Patients treated only by diet or whose medication was not counted‡ 12 57 9 43 21 100

* When counting of medication could be performed, a percentage of the number of missing pills or insulin units was obtained. In these patients counting
of medication was considered 100% of their score

‡ In patients whose medication could not be counted (because leftover medication was not kept or because they were only prescribed a specific diet),
compliance with therapy components (diet, exercise, appointment keeping and medication) was measured by patients’ own assessment of compliance.
Compliance with dietary, exercise and medication indications was graded on a scale from zero to ten. The average score represented the final value
of compliance. Patients were considered compliant when their score was ≥80%

Table III

NONCOMPLIANCE WITH THERAPY COMPONENTS.
MEXICO CITY

Non-
Compliant compliant Total

ƒ % ƒ % ƒ %

Component

Diet 30 38 49 62 79 100

Exercise 12 15 67 85 79 100

Hypoglycemic drugs, diet, and exercise 44 83 9 17 53 100

Insulin, diet, and exercise 14 88 2 12 16 100

Appointment keeping 77 97 2 3 79 100

In patients whose medication could not be counted (because leftover
medication was not kept or because they were only prescribed a specific
diet), compliance with therapy components (diet, exercise, appointment
keeping and medication) was measured by patients’ own assessment of
compliance. Compliance with dietary, exercise and medication indications
was graded on a scale from zero to ten
When counting of medication could be performed, a percentage of the
number of missing pills or insulin units was obtained. The other therapy
components were evaluated with the same instrument as in patients whose
medication could not be counted

Table IV

REASONS FOR NONCOMPLIANCE WITH DIFFERENT

THERAPY COMPONENTS (DIET, EXERCISE, INSULIN, AND

HYPOGLYCEMIC DRUGS). MEXICO CITY

Variable ƒ %

Diet (33 patients)
Intrinsic to the person

Difficulty in changing dietetic habits* 29 87

Environmental causes
Economic reasons 10 30
Because of work or away from place of residence 4 12
Difficulty to prepare it 2 6
Lack of instructions 1 3

Exercise (33 patients)
Intrinsic to the person

Related with idiosyncrasy motives and changes of habits‡ 9 27

Environmental causes
Because they had no time or due to work 15 45

Handicaps of the person
Due to a disease that did not allow them to carry it out§ 9 27

Hipoglycemic drugs (53 patients)
Intrinsic to the person

Related with idiosyncrasy motives and change of habits# 13 25

Environmental causes
Economic reasons 1 2
Away from place of residence 7 13

Insulin (16 patients)
Intrinsic to the person

Because they forgot or because they felt fine 2 13

Environmental causes
Economic motives 1 6
Away from home 2 13
No person available to inject insulin 1 6

* (They had cravings, they were hungry, the food was not what they were
used to eating before, it did not seem necessary, etc.)

‡ (It is not important, they did not feel like it, they were not accustomed
to it, they did not like it, etc.)

§ Mainly arthritis
# (They forgot, considered it useless, they did not buy them, they just

missed taking them, etc.)

In this table, for reasons of noncompliant in diet and exercise we only
included the noncompliance patients by counting medication (n=33)
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those reported by other authors.15,16,18-20  The only sig-
nificant association was the presence of systemic ar-
terial hypertension and obesity in the presence of
diabetes, especially the association with obesity already
described.21 It has been documented that overweight
diabetic patients have more difficulty in their glyce-
mic control. They have difficulties following dietary
indications because they may have coexisting depres-
sive symptoms and they have many problems to lose
weight, even with strict diet programs.

In this study, a frequency of depression of 39% has
been documented in a sample of patients with DM
type-2 in Mexico City. This frequency is considerably
high and it seems that in our society, most of the time,
this problem is overlooked. The frequency of depres-
sion found in this study is higher in comparison to si-
milar investigations, like the one of Bundo-Vidiella and
collaborators, 22 in which a group of 85 patients was
studied, using the same scale as the one used in this
study, and where the frequency of depression was 27%.
although the frequency was high, we could not found
any association with noncompliance.

Among the reasons for noncompliance of the dif-
ferent therapeutic measures, two aspects of the diet
were identified: one is related to the motivational as-
pect that involved 87% of the cases and the other is
related to the environment (economical aspects, being
away from home, and work activities) which involved
61%. House et al23 found that the motivational causes
accounted for 34% of noncompliance and those relat-
ed to the environment, for 37%. One group of somatic
causes (blindness, physical restrictions) accounted for
26% for noncompliance. On the other hand, Schlun-
dt24 found that out of 69 situations of diet noncom-
pliance studied in 26 patients, 32 (46%) were related to
environmental reasons and 13 (19%) to motivational
aspects. In the two previous studies, economical dif-
ficulties for following dietary indications did not play
an important role as in our population. Potential be-
nefits of exercise in patients with DM2 have been docu-
mented, such as improvement in glycemic control,
cardiovascular function, weight loss, positive psycho-
logical effects, and prevention of other diseases.25 Ka-
miya carried out a survey among 570 diabetics to define
the reasons of noncompliance with exercise; the two
main reasons given were similar to the ones found in
our study: “I have no time.” and “I do not have that
habit and I have no desire to exercise”.26 These findings
indicate that patients must be motivated in a proper
way at the moment of diagnosis and throughout the
evolution of the disease, in order to obtain the benefits
of exercise.

Most of our patients with hypoglycemic drugs
stopped taking them for intrinsic reasons (mainly for-
getfulness) and because they were away from home;
reasons that were similar to those of patients who were
controlled with insulin. Our results are comparable to
those from other studies in which the principal cause
for noncompliance of medical measures was forget-
fulness, as reported by Khoza et al.27

There are few studies that measure therapy com-
pliance in the Mexican population. We recognize that
our study is limited because the sample is not large.
We consider that this problem should be analyzed in
different contexts, populations, social levels, and so-
cial-economic strata, to gather a realistic panorama of
the impact that it has on individual health and the
public health importance of this problem.
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