@° PLOS | ONE

Check for
updates

E OPENACCESS

Citation: Moradi S, Sahebi Z, Ebrahim Valojerdi A,
Rohani F, Ebrahimi H (2017) The association
between the number of office visits and the control
of cardiovascular risk factors in Iranian patients
with type2 diabetes. PLoS ONE 12(6): e0179190.
https://doi.org/10.1371/journal.pone.0179190

Editor: Gianpaolo Reboldi, Universita degli Studi di
Perugia, ITALY

Received: August 23, 2016
Accepted: May 25, 2017
Published: June 30, 2017

Copyright: © 2017 Moradi et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper and its supporting information
files.

Funding: The authors received no specific funding
for this work.

Competing interests: The authors have declared
that no competing interests exist.

RESEARCH ARTICLE

The association between the number of office
visits and the control of cardiovascular risk
factors in Iranian patients with type2 diabetes

Sedighe Moradi'*, Zeinab Sahebi', Ameneh Ebrahim ValojerdiZ, Farzaneh Rohani?,
Hooman Ebrahimi*

1 Endocrine research center, Institute of endocrinology and metabolism, Iran University of Medical Sciences,
Tehran, Iran, 2 Endocrine research center, Institute of endocrinology and metabolism, Division of
biostatistics, Iran University of Medical Sciences, Tehran, Iran, 3 Endocrine research center, Institute of
endocrinology and metabolism, Research Center for Growth & development in Childhood and adolescence,
Iran University of Medical Sciences, Tehran, Iran, 4 Students’ scientific research center, Tehran University of
Medical Sciences, Tehran, Iran

* Moradi.s@iums.ac.ir

Abstract

Introduction

Patients with diabetes type2 should receive regular medical care. We aimed at investigating
the association between the number of office visits and improvement of their cardiovascu-
lar-risk factors.

Methods

Four hundred and ninety patients with type 2 diabetes mellitus who were followed in a ter-
tiary center were enrolled in this longitudinal study. The minimum follow up period was 3
years. Patient data were extracted from manual or electronic records.

Results

Sixty- four percent of cases were females, the mean age was 61 + 12.45 years, and the
mean disease duration was 6.5 £7.9 years. The mean number of office visits was 2.69 +
0.91 per year. Comparing the means of each of the cardio-vascular risk factors showed a
significant decrease in all cardiovascular risk factors, while there was a significant weight
gain over the same period. The association between changes in these parameters and the
number of patients’ office visits per year were not statistically significant. In patients with dis-
ease duration less than 5 years, each additional office visits by one visit per year was associ-
ated with a decrease in serum total cholesterol by 6.94 mg/dl. The mean number of office
visits per year in patients older than 60 years old was more than younger patient (p = 0.001).

Conclusion

The decrease in the mean values of the investigated parameters was statistically significant
between the first year of follow up and the following years. Yet, these changes were not
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related to the mean number of patients’ office visits per year, which may reflect the poor
compliance of patients to treatment regardless of the number of their office visits.

Introduction

Diabetes mellitus is the most prevalent metabolic disorder, and a serious disease with a large
financial burden [1]. Diabetes can be associated with several long-term complications that
increase mortality and morbidity and affect the quality of life negatively [2].

Regular medical care can prevent many of the common complications of diabetes [3].
According to the American Diabetes Association (ADA) recommendations, checking the gly-
cosylated hemoglobin (HbA1c) every three months aids in setting a glycemic target for the
patient that needs to be achieved and maintained. Yet, the frequency with which HbAlc
should be checked depends on the clinical status of the patient, the treatment regimen, and the
physician’s judgment. For most patients with stable and within-target glycemia, doing the test
twice per year may be enough, while in patients with unstable blood glucose or those requiring
a more strict control, HbAlc may need to be checked even more frequently than once every
three months [4].

Despite the important effect of preventive care in diabetes, many patients are not followed
adequately as per the recommendations. One contributing factor is that these patients simply
do not have the recommended regular office visits. Furthermore, many patients with diabetes
have other concurrent chronic diseases, which may confuse the physician in terms of imple-
menting the adequate follow up recommendations. Some studies show that patients who have
more frequent office visits have a better outcome [5]. Recent guidelines do not include recom-
mendations regarding the number and frequency of office visits by patients [6]. The set time
intervals for applying therapeutic adjustments and performing laboratory tests range from 3
days for insulin dosage adjustment to 3 months for checking HbA1c, yet the benefits of
repeated office visits may not be limited to adequate therapy or performing laboratory tests
[6, 7]. In a study, patients who had an office visit every 1-2 week needed less average time to
achieve an HbA1C<7% and target blood pressure and LDL, compared to those who had office
visits every 3-6 months [5]. Another study showed that, over the 3-years study period, patients
who had 3-4 office visits per year had a lower mean HbA1c compared to those with 1-2 visits
per year [8]. More than one third of the American patients with diabetes have less than 4 office
visits per year [9]. From all physician visits in 2010, 11% of them were attributed to diabetic
patients. In 87% of clinic visits, medications were either prescribed or continued and the num-
ber of medications increased with age as well [10].

Based on the fact that diabetes has a high prevalence and burden, studies that can improve
diabetes control and prevent its complications, are of utmost importance. Thus, in this study,
we aimed to investigate the effect of the number of physician visits on the control of blood
sugar and other related parameters.

Material and methods

This is a longitudinal study conducted on patients with type 2 diabetes mellitus. Data of
patients with type 2 diabetes (as per ADA criteria), who were followed in the diabetes clinics of
The Institute of Endocrinology and Metabolism-Firoozgar Hospital between 2006 and 2011,
were extracted from the manual or electronic records and were then documented in preset
questionnaires. All patients had been followed by endocrinologist for a minimum period of 3
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years. Before starting the visit, an informed consent form had to be filled in by the participants
and the research was carried out in compliance with the Helsinki Declaration. The study was
approved by ethic committee of Iran University of Medical Sciences (IUMS). Demographic,
medical, and laboratory data of patients including age, gender, level of education, duration of
diabetes, blood pressure, physical activity, diet, smoking status, medications, micro and
macrovascular complications, comorbidities, the number of office visits, and results of labora-
tory tests fasting (FBS), 2 hours post prandial (2hpp BS), HbAlc, serum cholesterol, LDL,
HDL, TG, BUN, creatinine, albuminuria) were collected at each visit and entered into the
SPSS system as a mean value every three months. The minimum sample size was estimated to
be 400 patients, yet due to deficiency in some data we had to include more patients. Patients
with a follow up period of less than 3 years, those with deficient data, and cases followed by
non-specialist doctors were excluded from this study.

Statistical analysis

Analyses were performed using the SPSS-19 software. Excel 2010 was used for some calcula-
tions. First, We used histograms for investigating normal distributions, then based on whether
the variables had a normal distributions or not, results were reported as mean and standard
deviation or median and range. On this basis, we used a paired t-test.

With the help of statistic description indices, output data were reported as mean +standard
deviation or as frequency and percentage. The differences between the mean values of the
investigated parameters in the first year and those performed in the following years were ana-
lyzed. T-test, chi-square, and univariate and multivariate linear regression models were used
in data analysis. The scatter plot was used to investigate relationships between quantitative
variables.

Results

This study included 498 patients with type 2 diabetes with a minimum follow up period of
three years. Among these, 279 patients had a follow up of more than four years. Patient charac-
teristics are shown in “Table 1” “S1 Dataset”. In the study population 35.5% were male, and
64.3% were female, with a mean age of 61+ 12.45 years and mean disease duration of 6.5 £7.9
years.

There was a significant decrease in the mean diastolic blood pressure, fasting blood sugar,
2hpp glucose, triglyceride, total cholesterol, and LDL between the first year and the following
years of follow up “Table 2”. At the same time there was a significant increase in the mean
weight of the patients “SI Dataset”.

Regarding treatment, at the beginning of the study 134 patients were on insulin therapy
whereas at the end this number increased to 207 patients and this increase was statistically sig-
nificant (p<0.001). In this study patients had a mean of 2.6 office visits per year (range: 0.5-
7.5). The number of patients who achieved the ADA 2015 goal criteria for each of the investi-
gated parameters (blood pressure, LDL, HbAlc, FBS, 2hpp glucose) is shown in “Table 3” “S1
Dataset”.

Linear regression analysis was performed to evaluate for a possible relation between the
investigated variables and the “mean number of office visits” of patients per year as an inde-
pendent variable “Tables 4, 5 and 6” “S1 Dataset”.

From a statistical viewpoint there was no association between the investigated variables and
the mean number of patients’ office visits per year. “Fig 1” shows the relation between the
mean values of the investigated variables and the mean number of office visits of patients per
year using a scatter plot “S1 Dataset”.
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Table 1. Basal characteristics of patients.

Characteristics Mean/frequency Number*
Mean age (year) 61+12.45 491
Minimum age 20

Maximum age 92

Male 177 (35.5%) 497
Female 320 (64.3%)

Diabetes duration (year) 6.5+7.9 483
Minimum (month) 1

Maximum (year) 33

Smoking% 69 (14%) 479
BMI (Kg/m?) 28.5+5.03 484
Hypertension 336 (82%) 410
Hyperlipidemia 404 (91.4%) 442
CVD positive 91 (27.3%) 333
Retinopathy 38 (30.8%) 118
Neuropathy 128 (51.8%) 247
Nephropathy 37 (17.35%) 213
Education level

Lower than diploma 284 (57%)

Diploma 126 (25.3%)

Bachelor 59 (11.8%)

Higher than bachelor 2 (4%)

BMI = Body mass index, CVD = Cardio vascular disease.
* Total number of patients for whom data were valid

https://doi.org/10.1371/journal.pone.0179190.t001

Furthermore, we did not find any significant relation between changes in the investigated
variables and the number of office visits in the subgroup analysis of patients with <3 office vis-
its per year as compare to those with >3 visits per year.

Linear regression analysis was performed for those patients with disease duration of less
than 5 years (213 patients). In this analysis, decrease in the 2-hour post-prandial blood glucose

Table 2. The mean values for the investigated variables in the first year compared to the following years.

Variable First year mean (£SD) Follow-up years mean (¥SD) Total P-value

SBP (mm/Hg) 128.87+14.16 127.75+£13.14 488 0.055
DBP (mm/Hg) 81.60+6.01 79.77+5.40 488 0.000
FBS (mg/dl) 160.08+56.04 146136 475 0.000
2hppG (mg/dl) 223.71+82.48 205.41+60.57 415 0.000
HbA1c (%) 7.34+1.78 7.55+1.19 336 0.037
Cholesterol (mg/dl) 174.95+39 160.86+29.54 418 0.000
LDL (mg/dl) 96.49+29.70 87.62+26.82 396 0.000
TG (mg/dl) 161.89+84.69 149.89164.33 428 0.000
HDL (mg/dl) 45.15+10.15 45.6449.35 384 0.344
Cr (mg/dl) 1.01+0.55 1.02+0.33 345 0.885
Albuminuria (mg/dl) 69.25+10.92 66.36+8.2 183 0.777
Weight (Kg) 72.57+13.07 74.36+13.20 487 0.000

SBP: systolic blood pressure, DBP: diastolic blood pressure, FBS: fasting blood sugar, 2hppG: 2-hour postprandial glucose, HbA1c: glycosylated

hemoglobin, LDL: low-density lipoprotein, HDL: high-density lipoprotein, TG: triglyceride, Cr: serum creatinine.

https://doi.org/10.1371/journal.pone.0179190.t002
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Table 3. The number of patients who achieved the ADA 2015 goal for each of the investigated parame-
ters (blood pressure, LDL, HbA1c, FBS, 2hpp glucose).

Variable Frequency (%) Total
Sys BP<140(mm/Hg) 402(81.4) 494
DBP <90(mm/Hg) 465(93.6) 497
BP<140/90(mm/Hg) 395(80) 494
LDL<70(mg/dl) 167(33.9) 493
FBS<130(mg/dl) 205(41.3) 496
2hpp<180(mg/dl) 189(38.3) 493
HbA1c <7% 200(41.8) 479
*All parameters 55(11.5) 475

SBP: systolic blood pressure, DBP: diastolic blood pressure, BP: Blood pressure, LDL: low density
lipoprotein, FBS: fasting blood sugar, 2hppG: 2-hour postprandial glucose, HbA1c: glycosylated
hemoglobin.

*Patients who achieved goal criteria for all cardio-vascular risk factors

https://doi.org/10.1371/journal.pone.0179190.t003

Table 4. Binary logistic regression between goal outcomes* and mean number of visit per year,
adjusted by sex and age.

Variable P-value OR (95%Cl)
FBS(mg/dl) 0.59 1.06(0.87-1.29)
2hppG(mg/dl) 0.64 0.95(0.78-1.17)
HbA1c(mg/dl) 0.99 0.99(0.81-1.23)
LDL(mg/dl) 0.32 0.900(0.73-1.11)
BP(mm/Hg) 0.24 0.86(0.68—1.10)

Cl: confidence interval, FBS: fasting blood sugar, 2hppG: 2-hour postprandial glucose, HbA1c: glycosylated
hemoglobin, BP: blood pressure, LDL: low-density lipoprotein.

*Correlation between achieving optimal cardiovascular risk factor control as defined by ADA (4) with mean
number of visit per year

https://doi.org/10.1371/journal.pone.0179190.t004

Table 5. Linear relationship between changes in cardiovascular risk factors and mean number of visit per year.

Dependent variable B+SE Standardized B P—value

Change FBS 0.45+2.68 0.008 0.86
Change 2hpp 7.50+4.06 0.090 0.06
Change HBA1c -0.10+0.11 -0.049 0.37
Change SYS BP 0.26+0.64 0.018 0.68
Change DBP -0.15+0.27 -0.025 0.57
Change TG 2.60+3.58 0.035 0.46
Change TC 0.54+1.96 0.014 0.78
Change LDL -2.34+1.66 -0.071 0.15
Change HDL 0.26+0.57 0.024 0.46
Change Weight -0.08+0.21 -0.017 0.70

FBS: fasting blood sugar, 2hppG: 2-hour postprandial glucose, HbA1c: glycosylated hemoglobin, SBP: systolic blood pressure, DBP: diastolic blood
pressure, TG: triglyceride, TC: Total cholesterol, LDL: low density lipoprotein, HDL: high density lipoprotein,
B: regression coefficient

https://doi.org/10.1371/journal.pone.0179190.t005
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Table 6. Linear relationship between mean of individual’s cardiovascular risk factors and mean number of visit per year.

Dependent variable
Mean FBS
Mean 2hpp
Mean HBA1C
Mean SYS BP
Mean DBP
Mean TC
Mean TG
Mean LDL
Mean HDL
Mean Weight

B+SE Standardized B P—value
-1.13+1.68 -0.028 0.50
-5.62+2.89 -.0082 0.052
-0.008+0.07 -0.005 0.91
-0.04+0.54 -0.003 0.94
0.15+0.22 0.026 0.50
-1.99+1.41 -0.061 0.16
-2.46+2.68 -0.035 0.36
0.10+1.34 0.003 0.94
0.21+0.47 0.020 0.65
0.95+0.01 0.004 0.76

FBS: fasting blood sugar, 2hppG: 2-hour postprandial glucose, HbA1c: glycosylated hemoglobin, SBP systolic blood pressure, DBP: diastolic blood
pressure, TG: triglyceride, TC: Total cholesterol, LDL: low density lipoprotein, HDL: high density lipoprotein,

B: regression coefficient

https://doi.org/10.1371/journal.pone.0179190.t006

was significantly correlated with the number of patients’ office visits (P = 0.004). In addition,
according to the results, in this group of patients an additional one visit per year was associated
with a decrease in mean cholesterol by 6.94 mg/dl (P = 0.041).

In subgroup analysis the percentage of males who achieved the LDL goal of<70mg/dl were
higher than female (39.7% VS 30.5%; P = 0.04), but regarding blood pressure control female
achieved better control (86% VS 73%; P = 0.001), which were both statistically significant.
Moreover, a subgroup analysis was performed to compare the investigated variables in individ-
uals below and above 60 years of age at the end of the study. Individuals above 60 years of
age had a significantly higher mean number of office visits per year (2.8+0.9 VS 2.56+0.88;

P =0.001), and also a significantly higher percentage of controlled postprandial serum glucose
(P =0.009).

Discussion

We investigated the effect of the number of office visits per year on the control of blood sugar
and the other cardiovascular risk factors. In our study, patients had an average of 2.6 visits per
year. Regarding the ADA 2015 guidelines which recommend the measurement of HbAlc
every 3 months, the mean values patient visits in this study were below the recommended level
[4]. Considering the irregular time intervals between office visits it seems that these visits were
not pre-planned. Comparing the means of the investigated variables at the beginning of the
study and the following years, there was a significant decrease in the mean values of the vari-
ables, including fasting blood glucose (FBS), 2-hour postprandial (2hpp) glucose, diastolic
blood pressure (DBP), serum cholesterol, triglyceride (TG), and low density lipoprotein
(LDL), and a significant increase in the mean weight. Logically, this reduction could be the
effect of medical interaction between patients and the physician. However, investigating the
relation between the means of these variables and the mean number of patients’ office visits
per year; we found no significant correlation. These results reflect an improvement in the con-
trol of the relevant parameters after the first year of follow up, yet, this improvement was not
an effect of the number of patients’ office visits per year. The way an office visit is performed
and patient adherence are of utmost importance in this regard, and since diabetes manage-
ment is a multifactorial issue that requires cooperation between the patient and the physician,
non-adherent patients have less benefit from office visits. A good glycemic control is based on

PLOS ONE | https://doi.org/10.1371/journal.pone.0179190  June 30, 2017 6/11


https://doi.org/10.1371/journal.pone.0179190.t006
https://doi.org/10.1371/journal.pone.0179190

o @
@ : PLOS | ONE Number of office visits and cardiovascular risk factors

o (o)
300.00-]
12.00 S
o
250,00 2
(e}
(o)
10.00 8 .
HbA1C FBS - §1°
200.00] o
8 ©
o 80%° o
800 8 § o
150,00 o8
g o
30 9
8% o2
6.00 o
100.00-] o &
Lok
4,00 50.00
T T ! i
00 1.00 200 3.00 400 500 6.00 00 200 4.00 6.00 .00
mean of visit per year mean of visit per year
600.00 o
210,00
(o]
500.00-] o
o o
o 180,00
400,00 o
2HPP SBP @ C
o @ o
o
300.00 150.00 © o %0808 880 g
o 9 g © 0o o
° o
o 6,
Q Q o
200.00 2 8 o o
8 8
120.00] = o
5] [¢]
100.00
90.00
00
T T T T T T T T T T
00 200 400 6.00 800 00 200 400 6.00 8.00
400,00
(o)
300.00]
LDL
200.00-]

.00

mean of visit per year

Fig 1. The relation between the mean values of the investigated variables and the mean number of office visits per
year using a scatter plot. The lines in Fig 1 are ordinary least squares (OLS) bivariate regression lines.

https://doi.org/10.1371/journal.pone.0179190.g001
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effective self-management by the patient. Thus, structured education about life style modifica-
tion, weight reduction and adherence to medications is fundamental for diabetes management.
According to the study results, it seems that may be’ visits to the clinic were limited to prescrip-
tion of medications.

In order to achieve more accurate results, we performed further subgroup analysis, whereby
LDL was the only variable that had more reduction with the increase in the number of office
visits. This may be due to the simpler guidelines concerning the use of statins and the easier
administration of these medications (once daily) in comparison to the anti-diabetic and anti-
hypertensive medications. Another reason may be that LDL is less affected by lifestyle (nutri-
tion and physical activity) than serum glucose and requires less education.

In a study conducted in Canada, the authors divided barriers to optimizing glycemic con-
trol into 3 groups as follows: barriers related to the patient, clinic, and system, respectively.
Among all the barriers, those related to the patients were most prominent [11].

Some studies showed that patients who had more physicians’ visits tended to have better
outcomes. In a previous study, patients who had a clinic visit every 1 to 2 weeks needed less
average time to achieve an HbAlc level of <7% than patients who had a clinic visit every 3 to 6
months. Visits once every 2 weeks were associated with a more rapid achievement of target
HbA1c and low-density lipoprotein (LDL) levels [6]. Likewise, in another retrospective cohort
study, patients with time intervals of <1 month between visits attained a normal blood pres-
sure after 1.5 months, shorter than the 2.12 months in patients with intervals between visits
exceeding 1 month [12]. In another study, patients with 3 or 4 visits per year had lower mean
HbA1c levels over the 3-year study period than those with 1 or 2 visits per year [8]. One differ-
ence between our study and the other studies is that we did not investigate the time needed to
achieve control and the intervals between visits, knowing that short intervals of, for example, 2
weeks are uncommon in our clinics. Moreover, patient adherence to treatment, which is an
important factor in the control of diabetes, was not investigated. Studies show that more than
half of patients with diabetes are not compliant to oral medications and insulin, and that non-
adherence is consistently associated with poor glycemic control, where HbA1c level was 0.4—
0.7% higher in non-adherent than in adherent patients. In one study, forgetfulness was an
important cause of non-adherence to medications [13]. This issue could be more prominent
with diabetes and hypertension than with hypercholesterolemia because of the short half-life
of medications and the need for multiple daily doses.

Despite the improvement in glycemic control in adults, <15% of patients with diabetes
achieve the target serum glucose level, blood pressure, and LDL level simultaneously [14, 15].
Studies showed that about 50% of patients with diabetes failed to achieve the target glycemic
control despite having access to adequate treatment, and the physician’s failure to escalate
treatment during the pre-planned visits is an important factor in this regard [16]. In our study,
about 80%, 41%, and 38% of the patients achieved the target blood pressure, fasting blood glu-
cose level, and 2-h postprandial glucose level, respectively. An LDL level of <70 mg/dL was
reached in 41% of the cases, and an HbA1c level of <7% was achieved in 41% of cases as well.
Achieving the target values for all the investigated parameters simultaneously was observed in
11.5% of the patients. It is noteworthy in this regard that our target LDL level was considered
70 mg/dL instead of 100 mg/dL and that our patients had a higher mean age, which means
that they had a higher target HbAlc level according to the current guidelines. Moreover,
elderly people tend to have less ability concerning self-care.

Considering these results, the differences in achieving the target values for the different
parameters were comparable with the results of other studies. Data from the Center for Disease
Control and Prevention show that between 2007 and 2009, 26% of patients with type 2 diabetes
were receiving insulin therapy [17]. In our study, initially 26.9% of the patients were receiving
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insulin treatment, which increased to 41.5% at the end of the study. This means that 63
patients started receiving insulin from their physicians during the study period. We divided
our patients into 2 age groups as follows: <60 and >60 years of age. The mean number of visits
per year was 2.5 for patients aged <60 years and 2.8 for those aged >60 years. The target post-
prandial glucose level was achieved in 45% of the patients aged <60 years and in 33% of those
aged >60 years, indicating a statistically significant difference. The treatment of elderly
patients with diabetes becomes more complex with the simultaneous presence of other chronic
diseases such as cognitive disorders, depression, and physical incapacity, in addition to the
higher number of medications taken by these patients [18-21]. Therefore, when elderly
patients make office visits every 3 to 6 months, the partial therapeutic changes applied during
these visits are often insufficient for achieving glycemic control [22]. In a clinical trial that
investigated the barriers to optimizing the management of elderly patients with diabetes, the
most frequently encountered factor was insufficient treatment, which was initially due to
patients’ desire to avoid changing the insulin dosage during the intervals between office visits
or at times of depressed mood [23]. Given the above-mentioned points, the mean age of the
patients in our study was relatively high. According to the World Health Organization report,
patients with chronic diseases have a rate of adherence to treatment of approximately 50%. In
developed countries, the rate of adherence is lower for patients with chronic diseases than for
those with acute diseases, as compliance decreases significantly after the first 6 months [24,
25]. These factors could impede the self-management of patients with diabetes [25]. In this
study, we made a comparison between men and women concerning the achievement of con-
trol targets. The results showed that the men achieved the target LDL values more frequently
than the women, but a higher percentage of women achieved the target blood pressure. For
turther investigation, we performed a subgroup analysis between patients with <3 office visits
per year and those with >3 visits per year, whereby the only significant difference was related
to the decrease in mean weight, which was significantly higher in the patients with >3 visits
per year. Considering the mean disease duration, which was 6.5 £7.9 years, a subgroup analysis
performed for patients with a disease duration of <5 years revealed that an increase in the
mean number of yearly office visits by one visit was associated with a decrease in the mean
cholesterol level by 6.94 mg/dl.

As for the limitations of this study, first, it was a retrospective study and cannot be used to
analyze all the patients’ behaviors during this period. Another limitation was that we could not
assess the main barriers to optimizing glycemic control, such as compliance to treatment and
adherence to nutrition therapy and physical activity recommendations. Furthermore, owing
to the irregularly spaced office visits, the time intervals between these visits could not be
assessed.

One of the strengths of this study was the adequate follow-up period and that the patients
were in almost similar conditions regarding the clinics, healthcare providers, and health-care
system, and were all followed by an endocrinologist.

In conclusion, this study investigated the association of patients’ office visits with improve-
ment in disease-related parameters in patients with type 2 diabetes. Significant decreases in the
mean values of the cardiovascular risk factors were found between the first year of follow-up
and the following years. However, these changes had no significant relationship with the
patients’ mean number of office visits per year. We suggest organizing educational classes par-
allel to the clinics and ensuring adequate patient involvement in such activities through elec-
tronic alerts and family members, in addition to the implementation of simpler and better-
tolerated therapeutic regimens and creating a motivation for the patient through psychological
counseling.
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