‘0:0 Scientific
ISSN: 2158-284X  Volume 10, Number 6, June 2019 ‘Q‘o‘ Pobiianing

¢

@

ISSN: 2158-284X
oli772158ll2840071 06



Journal Editorial Board

ISSN:2158-284X (Print) ISSN: 2158-2882 (Online)

http://www.scirp.org/journal/ijcm

Editor-in-Chief

Prof. Yong Sang Song

Managing Executive Editor

Prof. Junming Liao

Editorial Board

Dr. Marc Afilalo

Prof. Sergio D. Bergese

Prof. Siamak Bidel

Prof. Trond Buanes

Prof. Long-Sheng Chang

Prof. Alex F. Chen

Dr. David Cheng

Prof. Yunfeng Cui

Prof. Noriyasu Fukushima

Prof. Jeffrey L. Geller

Prof. Kuruvilla George

Prof. Karen Goodman

Dr. Ramakrishnan
Gopalakrishnan

Prof. Gerard A. Hutchinson

Prof. Bharat K. Kantharia

Prof. Shinya Kimura

Dr. Valery Leytin

Dr. Shaogang Ma

Dr. Lawrence A. Mark

Dr. Edward P. Monico

Dr. Pratheeshkumar Poyil

Prof. Krzysztof Roszkowski

Prof. Raul R. Silva

Dr. Ron G. Stout

Prof. Zheng Su

Dr. Jue Wang

Dr. Li Xu

Seoul National University, South Korea

Tulane University, USA

McGill University, Canada

The Ohio State University Medical Center, USA
University of Helsinki, Finland

University of Oslo, Norway

The Ohio State University, USA

University of Pittsburgh School of Medicine, USA
University Hospital Case Medical Center, USA
Tianjin Medical University, China

International University of Health and Welfare, Japan
University of Massachusetts Medical School, USA
Peter James Centre, Australia

Montclair State University, USA

University of Southern California, USA

University of the West Indies, Trinidad-and-Tobago
The University of Texas Health Science Center, USA
Saga University, Japan

University of Toronto, Canada

Huai’an Hospital Affiliated to Xuzhou Medical College, China
Indiana University, USA

Yale University, USA

University of Kentucky, USA

The F. Lukaszczyk Oncology Center, Poland

New York University, USA

Middle Tennessee Mental Health Institute, USA
Genentech Inc., USA

University of Nebraska, USA

Northwestern University, USA



International Journal of Clinical Medicine, 2019, 10, 345-378
http://www.scirp.org/journal/iicm

ISSN Online: 2158-2882

ISSN Print: 2158-284X

Table of Contents

Volume 10 Number 6 June 2019

Preoperative Laboratory Testing by Surgeons: Implication on Anaesthetic Management

A. Antwi-Kusi, W. Addison, B. I. Obasuyi, P. DOMOYeri..........cocoviuiiiiiiiiiiiii 345

Ocular Changes in Egyptian Children on Regular Hemodialysis
S. M. A. El-Ghany, M. A. El-Salam, M. M. Farag, O. A. El-Ashwah...................oo 353

Effect of the Mediterranean Diet on BMI in Middle-Aged Hispanic Women with
Pre-Obesity and Obesity Central Washington State

L ] o) 0 L 2 363


http://www.scirp.org/journal/ijcm
http://www.scirp.org

International Journal of Clinical Medicine (IJCM)

Journal Information

SUBSCRIPTIONS

The International Journal of Clinical Medicine (Online at Scientific Research Publishing, www.SciRP.org) is published monthly by
Scientific Research Publishing, Inc., USA.

Subscription rates:
Print: $79 per issue.
To subscribe, please contact Journals Subscriptions Department, E-mail: sub@scirp.org

SERVICES

Advertisements
Advertisement Sales Department, E-mail: service@scirp.org

Reprints (minimum quantity 100 copies)
Reprints Co-ordinator, Scientific Research Publishing, Inc., USA.
E-mail: sub@scirp.org

COPYRIGHT

Copyright and reuse rights for the front matter of the journal:
Copyright © 2019 by Scientific Research Publishing Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).

http://creativecommons.org/licenses/by/4.0/

Copyright for individual papers of the journal:
Copyright © 2019 by author(s) and Scientific Research Publishing Inc.

Reuse rights for individual papers:
Note: At SCIRP authors can choose between CC BY and CC BY-NC. Please consult each paper for its reuse rights.

Disclaimer of liability

Statements and opinions expressed in the articles and communications are those of the individual contributors and not the
statements and opinion of Scientific Research Publishing, Inc. We assume no responsibility or liability for any damage or injury to
persons or property arising out of the use of any materials, instructions, methods or ideas contained herein. We expressly disclaim
any implied warranties of merchantability or fitness for a particular purpose. If expert assistance is required, the services of a

competent professional person should be sought.

PRODUCTION INFORMATION

For manuscripts that have been accepted for publication, please contact:

E-mail: ijcm@scirp.org


http://www.scirp.org/
mailto:sub@scirp.org
mailto:service@scirp.org
mailto:sub@scirp.org
http://creativecommons.org/licenses/by/4.0/
mailto:ijcm@scirp.org

International Journal of Clinical Medicine, 2019, 10, 345-352
http://www.scirp.org/journal/iicm

ISSN Online: 2158-2882

ISSN Print: 2158-284X

Preoperative Laboratory Testing by Surgeons:
Implication on Anaesthetic Management

Akwasi Antwi-Kusi?*, William Addison!, Bright Ighodaro Obasuyiz, Philip Domoyeri3

'Department of Anaesthesia and Intensive Care, Komfo Anokye Teaching Hospital, Kumasi, Ghana

*Department of Anaesthesiology, University of Port Harcourt Teaching Hospital, Port Harcourt, Nigeria

*Koforidua Regional Hospital, Koforidua, Ghana

How to cite this paper: Antwi-Kusi, A,
Addison, W., Obasuyi, B.I. and Domoyeri,
P. (2019) Preoperative Laboratory Testing
by Surgeons: Implication on Anaesthetic
Management. [International Journal of
Clinical Medicine, 10, 345-352.
https://doi.org/10.4236/ijcm.2019.106027

Received: May 3, 2019
Accepted: June 14, 2019
Published: June 17, 2019

Copyright © 2019 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Background: Request for preoperative laboratory investigations is usually
done by surgeons. On some occasions, the patient may come with laboratory
investigations that have been requested by the primary physician. This occurs
in situations where the primary physician saw the patient first and referred to
the surgeon. There is usually no indications based on history or physical ex-
amination before these laboratory request is done but rather on speculations
that the “anaesthetist may require them”. This is done in order to avoid can-
cellation or delay of cases. The aim of this study was to find out how tests or-
dered in Komfo Anokye Teaching Hospital (K.A.T.H.) by the surgeons af-
fected the decisions of the anaesthetists in the perioperative management of
the patients. Methodology: This was a prospective, cross sectional study of
patients undergoing elective surgery at K.A.T.H from 1% to 31* March 2014.
A quantitative technique was used to effectively quantify laboratory results
that were contained in a patient’s folder before an elective surgical procedure.
A close and open-ended questionnaire was developed and answered by re-
viewing patient’s folders during the pre-anesthesia assessment. Data were
analyzed using Statistical Package of Social Sciences (SSPS) version 22. Re-
sults: The average age of patients studied was 50 years. Abnormal test results
did not influence the anaesthetic management in 70.5% of cases but led to ei-
ther delay or cancelation of cases or requirement for transfusion of blood or
blood products in 29.5% of cases. Conclusion: Preoperative laboratory tests
ordered by Surgeons in KomfoAnokye Teaching Hospital do not significantly
influence the anaesthetic managements of patients.

Keywords
Preoperative, Laboratory Investigations, Surgeons, Anaesthetic Management,
Implication
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1. Introduction

A preoperative laboratory test is done as part of the requirement for pre-anesthetic
assessment. Traditionally a lot of importance is attached to these laboratory tests
because of its importance in the evaluation of the patient’s fitness for anaesthesia
and surgery [1] [2].

Even though these laboratory tests are important, it should not be requested
arbitrary. There should always be an indication for requesting any laboratory
investigation. The request should be based on the patient’s history, physical ex-
amination and the risk of the surgical procedure. A lot of institutions have their
guidelines for ordering preoperative laboratory tests. However, a test is likely to
be indicated only if it can correctly identify abnormalities and will change the
diagnosis, the management plan, or the patient’s outcome [3] [4].

The ordering of preoperative laboratory tests should hinge on specific clinical
indications that are likely to increase the peri-operative risk and not simply
based on the fact that the patient is undergoing a surgical procedure [5].

The practice of ordering routine laboratory tests for all patients undergoing
surgery without taking into consideration, the patient’s age or medical history is
no longer considered medically appropriate [5].

In a lot of institutions, it is the surgeon or the primary physician who orders
the pre-operative laboratory test. In most situations, these tests are ordered not
based on any specific indication or the history and examination obtained from
the patient. In most situations, the ordering of the laboratory tests is based on
the speculation that the anaesthetists may require them to proceed with the sur-
gery and thus avoid delays and cancellations [5] [6].

A study conducted by Vogt A. W ef al concluded that an average of 72.5 % of
tests ordered by surgeons was considered not indicated by the anaesthesiologists.
Anaesthesiologists are the peri-operative medicine experts and are best qualified
to establish an appropriate and necessary preoperative laboratory and diagnostic
tests for intra-operative anaesthesia management [5]. Routine laboratory testing
before elective surgery in healthy patient has limited clinical relevance and will
seldom change the anaesthetic care plan or influence outcome [7]; however, the
use of routine laboratory investigations before elective surgery is rampant [2].
This study sought to find out how tests ordered in Komfo Anokye Teaching
Hospital by the surgeons affected the decisions of the anaesthetists in the

peri-operative management of the patients.

2. Methods

This was a prospective, cross-sectional survey which involved patients undergo-
ing elective surgical procedures at the Komfo Anokye Teaching Hospital, Ku-
masi, Ghana. After ethical clearance from the committee for human research
publication and ethics, a census from 1*-31% March 2014 was done to collect
data from folders of patients presenting for various surgical procedures that met

the inclusion criteria, and the anaesthetist who anaesthetized the patients filled
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the final part of the questionnaire. The folders of all the patients presenting for
elective surgery during the study period were reviewed. A quantitative technique
was used to effectively quantify laboratory results that were contained in a pa-
tient’s folder before an elective surgical procedure. Close and open-ended ques-
tionnaire was developed and answered by reviewing patient’s folders during the
pre-anaesthesia assessment. Part of the questionnaire was answered by the at-
tending anaesthetist immediately after the surgical procedure had been per-
formed. In all, a total of one hundred and sixty five patients were enrolled in the

study.

3. Data Analysis

The data was analyzed using Statistical Package of Social Sciences SPSS version
22 and Microsoft Excel 2010. The results were presented in the form of fre-

quency tables.

4. Results

The study population was 165 candidates with a mean age of 50 years and a male
to female ration of 1:1.1. At the time of pre-anaesthetic review, all the candidates
had at least one laboratory result. 98.8% of the laboratory tests were ordered by
the surgical team while the anaesthetist was responsible for only 1.2% of all
laboratory requests (Table 1).

Table 2 shows that complete blood count was ordered most frequently among
candidates studied (98.8%) while thyroid function test was the least ordered in
5.5% of the population. Of the 163 candidates in whom CBC was requested, re-
sults were normal in 122 (74.8%) and abnormal in 41 (25.2%). Abnormal results
were also seen in 14.4%, 3.2%, 20.9% and 46.2% of candidates who had renal
function test (RFT), serum electrolytes, liver function test (LFT) and coagulation
studies done respectively.

These abnormal test results did not however influence the anaesthetic man-
agement in 70.5% of cases but led to either delay or cancelation of cases or re-
quirement for transfusion of blood or blood products in 29.5% of cases (Figure
1 and Table 3).

Furthermore, Table 4 reveals that most of the tests ordered were not neces-
sary according to the Canadian Anesthesiologist Society guidelines for

pre-operative testing (Table 5) and were thus routinely ordered.

5. Discussions

Our study shows that laboratory tests ordered by surgeons were not indicated in
39.3% of cases when compared to the Canadian Anesthesiologist Society. Ab-
normal results did not influence the anaesthetic management in 70.5% of cases
but rather led to either delay or cancelation or requirement for transfusion of
blood or blood products in 29.5% of cases. Most of the changes were based on

very low haemoglobin levels. This trend is similar to the findings of Riyard M et al.
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Table 1. Demographic and pre-surgical characteristics.

Characteristics Value Percentage
Number of patients 165

Mean age (years) + SD 50
Male to female ratio 1:1:1

Who orders Lab Investigations? And frequency of pre-anaesthetic lab results

Surgeons 163 98.8
Anaesthetists 2 1.2
Pre-anaesthetic lab results 165 100

Table 2. Frequency of tests ordered.

Lab test Not Requested Requested Normal Abnormal

Complete blood count 2 (1.2%) 163 (98.8%) 122 (74.8%) 41 (25.2%)

Renal function test 40 (24.2%) 125 (75.8%) 107 (85.6%) 18 (14.4%)

Bldgrping and matching 60 (36.4%) 105 (63.6% 105 (100%) 0 (0.0%)

Serum electrolytes 71 (43.0%) 94 (57.0%) 91 (96.8%) 3(3.2%)

Liver function test(LFT) 117 (70.9%) 48 (29.1%) 38 (79.1%) 10 (20.9%)

Urinalysis 146 (88.5%) 19 (11.5%) 19 (100%) 0(0.0%)
Blood glucose 147 (89.1%) 18 (10.9%) 18 (100%) 0 (0.0%)
Coagulation studies 152 (92.1%) 13 (7.9%) 7 (53.8%) 6 (46.2%)
Thyroid function test 156 (94.5%) 9 (5.5%) 9 (100%) 0 (0.0%)
Haemoglobin 165 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Haematocrit 165 (100% 0 (0.0%) 0 (0.0%) 0 (0.0%)
Pregnancy evaluation 165 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Table 3. Changes made in anaesthetic management based on laboratory results.

CBC CS SE RFT LFT Total

Cancellation/del
ancellation/delay ' 300 0(0.0%)  0(0.0%)  0(0.0%)  0(00%) 3 (39%)
of surgery

Transfusion of
Bld/Bld products

No changes made 26 (63.4%) 6 (100%) 2 (66.7%) 14 (77.8%) 7 (70.0%) 55 (70.5%)

12 (293%)  0(0.0%)  1(33.3%) 4(22.2%) 3 (30.0%) 20 (25.6%)

Total 41 (100%) 6 (100%) 3 (100%) 18 (100%) 10 (100%) 78 (100%)

Bld—blood; CBC—complete blood count; CS—coagulation studies; SE—serum electrolytes; RET—renal

function test; LFT—liver function test.

[8]. In their study, only 30 (3.38%) of 839 patients in whom complete blood
count was indicated and 2 (0.18%) of 1091 patients in whom the test was indi-

cated had interventions respectively. No interventions occurred in patients with
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Table 4. Number of investigations that were indicated or not indicated according to the
Canadian Anesthesiology Society guidelines for preoperative laboratory testing.

Laboratory test Indicated Not indicated
Complete blood count (%) 124/163 (76.1) 39/163 (23.9)
Serum electrolytes (%) 56/94 (59.6) 38/94 (40.4)
Renal function test (%) 57/125 (45.6) 68/125 (54.4)
Coagulation studies (%) 8/13 (61.5) 5/13 (38.5)
Average percentage 60.7 39.3

Table 5. The Canadian Anaesthesiology Society Guidelines for preoperative laboratory
testing.

Test Indications

Patient more than 60 years of age

Major surgery requiring “group and screen”

or “group and match”

Chronic cardiovascular, pulmonary, renal or
Complete Blood Count hepatic disease

Malignancy

Known or suspected anemia, bleeding

diathesis or myelosuppression

Anticoagulant therapy

Anticoagulant therapy
Bleeding diathesis, family history of bleeding
disorder

Coagulation profile *+ History of DVT or pulmonary embolism
Liver disease, renal failure
Malignancy with concurrent
radio-chemotherapy

Age more than 60 years
Hypertension
Renal disease
Electrolytes and creatinine levels - Diabetes
Pituitary or adrenal disease
Digoxin or diuretic therapy, or other drug
therapies affecting electrolytes

abnormal coagulation profile as was the case with our study. Interventions were
also low in patients with abnormal serum electrolytes. The lower figures for this
study may be explained by the relatively larger population when compared to
ours.

In a randomized, single-blind, prospective, controlled pilot study to determine
whether indicated preoperative testing can be eliminated without increasing the
perioperative incidence of adverse events in selected patients undergoing ambu-
latory surgery, one thousand and sixty-one eligible patients were randomized
either to have indicated preoperative testing or no preoperative testing. In the

indicated testing group, patients received indicated preoperative testing: a
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Influence of abnormal results on
anaesthetc management

Had influence 29.50%
on anaesthetic
management

70.50% Noinfluence
on anaesthetic
management

Figure 1. Influence of abnormal results on anaesthetic management.

complete blood count, electrolytes, blood glucose, creatinine, electrocardiogram,
and chest radiograph according to the Ontario Preoperative Testing Grid as per
current practice, whereas in the no testing group, no testing was ordered. Al-
though patients’ age, gender, American Society of Anesthesiologists status, type
of surgery, and anesthesia were similar between the two groups, there were no
significant differences in the rates of perioperative adverse events and the rates
of adverse events within 30 days after surgery between the no testing group and
the indicated testing group [9].

In the early 1940s when preoperative assessment evolved, preoperative inves-
tigations were based on thorough history and physical examination during pre-
operative visit. Laboratory test ordered was done selectively to confirm diagnosis
[10]. However in the late 1960s when test ordering became easier because of the
introduction of biochemical auto-analyzers routine testing became common be-
cause it was equated to efficient care [2].

Many hospitals adopted this behaviour to perform a series of laboratory test
prior to surgical operations with the assumption that voluminous information
would enhance the safety of surgical patients [2]. The practice continued without
any scientific evidence until Kaplan et al published an academic paper to de-
bunk the practice. In their study a retrospective review of charts of over 2000
elective surgical patients who underwent a battery of tests including complete
blood cell count, differential blood count, prothrombin time, glucose level, se-
rum electrolytes, creatinine, platelet count, etc, they demonstrated that only 96
(22%) tests revealed abnormalities. Of 96 abnormal test results, only 10 could
not be determined by history and examination, of which only 4 were of actual
clinical significance [11].

Although some test abnormalities are clearly of concern (e.g. raised blood
sugar), others may have little or no effect on peri-operative anaesthetic man-
agement or outcome e.g. white blood cell count [2]. Available consensus indi-

cates that only selective tests should be advised, considering patients health
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status, presence of medical diseases, current medication, invasiveness or risk of
proposed operative procedure (minimally, moderately or highly invasive), and
potential for blood loss. The tests should be obtained for specific clinical indica-
tion (e.g. obtain blood glucose in a known or suspected patient of diabetes or
require complete blood count in surgeries where moderate or severe blood loss is
expected) that may increase peri-operative risk or influence management of an-
aesthesia or surgery and not simply because the patient is to undergo surgery
[2].

Healthy patients of ASA physical status I and II without co-existing medical
condition undergoing minimally invasive outpatient surgery may require no
routine investigations, whereas those scheduled for moderately or severely inva-
sive surgery which causes major physiological stress, a few baseline tests may be
done. Further testing is needed only as per specific medical condition. In older
patients with medical diseases, the likelihood of abnormal tests is higher; there-
fore more liberal testing may be done. However, using age as a criterion for rou-
tine tests is debated and ASA physical status and risk of surgery are considered

better predictors of surgical outcome in elderly patients [10].

6. Conclusion

Preoperative laboratory tests are ordered by surgeons in Komfo Anokye Teach-
ing Hospital. Most of the results are normal and even the abnormal results do
not significantly influence the anaesthetic managements of patients. We recom-
mend that ordering of preoperative investigation should be the responsibility of
the anaesthetist during preoperative assessment; the practice of surgeons order-
ing preoperative laboratory investigations for the anaesthetist should be mini-

mised.
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Abstract

Background: Chronic Kidney disease (CKD) may cause ocular disorders for
many reasons such as uraemia, haemodialysis and hypertension. Aim: To study
the ocular changes in a group of Egyptian children with chronic kidney disease
on regular hemodialysis. Subjects and Methods: This cross-sectional compar-
ative study was conducted on 30 children on regular hemodialysis and another
30 age and sex-matched healthy children as controls. Their ages ranged from 4
to 17 years. Complete ophthalmological examination including; visual acuity
and refraction, anterior segment examination, intraocular pressure (IOP), fun-
dus examination and colored photography were assessed in the same line with
routine laboratory investigations for children on regular hemodialysis and their
controls. The relation of ocular disorders with related clinical and biochemical
variables was measured statistically. Results: The most common eye abnormal-
ities recorded were decreased visual acuity in Lt eye (73.3%) and Rt eye (60%),
followed by corneal & conjunctiva calcification were (16.7%) and (13.3%) re-
spectively and fundal changes (13.3%) of the study population. A significant
positive relation was found between fundal changes particularly tortuous
blood vessel abnormalities with the duration of hemodialysis and serum crea-
tinine level. Conclusion: Ocular abnormalities are common than expected in
children on regular hemodialysis. Visual acuity disorder is the major ocular
abnormalities recorded in those patients. Regular ophthalmologic assessment
is recommended in children to prevent longer-term visual complications.

Keywords

Hemodialysis, Children, Ocular Changes

1. Introduction

Although much progress has been made in prevention, detection and treatment,

CKD remains a major public health problem [1].
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In children, early diagnosis and detection of the etiologic factors are impor-
tant to improve their health outcomes [2].

Patients undergoing chronic hemodialysis (HD) are subject to the unique ef-
fects of both uremia and the dialysis procedure on multiple organ systems. Many
patients on chronic HD suffer from chronic eye diseases [3].

Chronic kidney disease of any etiology can induce eye disorders secondary to
metabolic changes and hemodialysis treatment [4].

Eye changes associated with chronic renal disease include conjunctival ery-
thema, metastatic calcification on the ocular surface, conjunctival degenerations,
dry eye, band keratopathy, corneal endothelial impairments, uremic optic neu-
ropathy, pseudotumor cerebri, uremic amaurosis and cataracts [4].

Hemodialysis could influence on visual parameters through changes in blood
glucose or possibly other systemic parameters [5].

The aim of this work was to study the ocular changes in a group of Egyptian
children with chronic kidney disease on regular hemodialysis.

2. Subjects and Methods

This is a cross-sectional comparative study, conducted during the period from
May 2016 to January 2017. The study included 60 Egyptian children, 30 children
with end stage renal disease (ESRD) (eGFR < 15 mL/min/1.73m?) on regular
hemodialysis more than 3 months at the time of the study [6]. They were on
regular hemodialysis for 4 hours, 3 times weekly, by Fresenius 4008S machine
Fresenius Medical Care AG, Bad Homburg, Germany, with polysulfone low flux
membrane dialyzer, their ages ranged from (5 - 17) years. Also 30 healthy child-
ren with matched age and sex with patients were included as controls. The study
population was selected from the nephrology & hemodialysis unit and the out-
patients pediatric clinic of Alzahraa University Hospital. Blood samples were
drawn in the morning after an overnight fast of at least 12 h before the start of
the mid-week HD session.
= Children with: Primary eye disorders (acute and chronic), other chronic
systemic illnesses that can affect the eye (e.g., rheumatoid arthritis, cystino-
sis, ...) were excluded from the study. The study patients were subjected to
full history (etiology and duration of CKD and dialysis), any ocular manife-
stations and history of recurrent eye infection, visual affection (visual acuity
disorders—dryness—itching—red eye). Informed consent was obtained from
the participating parents in adherence to the guidelines of the ethical com-
mittee of Alzhraa Hospital, Al-Azhar University, Cairo, Egypt.
= (linical examination: Meticulous complete general and local systemic ex-
amination with special emphasis on manifestations of systemic disease which
may affect the eye, and laboratory investigations in the same line with com-

plete ophthalmologic assessment for both patients and their controls.

2.1. Sampling

Blood samples were drawn in the morning after an overnight fast of at least 12 h
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before the start of the mid-week HD session. Five ml were drawn and placed into
a plain tube, centrifuged within 30 minutes of collection and serum was sepa-
rated and divided into:

1) One portion for serum (creatinine, urea, Ca, ph, ALP, cholesterol and trig-
lyceride at the same day;

2) Another portion stored at —20°C for until PTH assay.

2.2. Ophthalmologic Examination

All enrolled subjects had complete ophthalmic examination, including uncor-
rected and best corrected visual acuity, intraocular pressure estimation using
Goldmann applanation tonometer, anterior segment examination, dilated fun-
dus examination with indirect ophthalmoscope and slit-lamp biomicroscopic
examination with +90 non-contact lens. For statistical analysis, visual acuity was

converted to logMar fraction (Table 1).

3. Results

Table 2 showed significant increase in systolic blood pressure, urea, creatinine,

PTH, ALP, cholesterol and triglyceride serum levels in children on hemodialysis

Table 1. LogMar visual acuity conversion chart.

Snellen acuity LogMAR acuity
6/240 1.6
6/190 1.5
6/150 1.4
6/120 1.3
6/95 1.2
6/75 1.1
6/60 1.0
6/48 0.9
6/38 0.8

6/30 0.7
6/24 0.6
6/19 0.5
6/15 0.4
6/12 0.3
6/9.5 0.2
6/7.5 0.1
6/6 0.0
6/4.8 -0.1
6/3.8 -0.2

MAR: Minimum Angle Resolutions.
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Table 2. Comparison between patients and control group regarding laboratory data.

Control group

Patients group

Independent t-test

Variable (No. = 30) (No. = 30)
Mean £SD Mean £SD t/X* P-value
Age (years) 11.60 +£2.24 12.27 £ 4.10 -0.782 0.438
Sex

male 15 (50.0%) 18 (40.0%) 0.606* 0.436

female 15 (50.0%) 12 (60.0%)
Systolic BP (mmHg) 110.93 + 8.75 131.63 + 12.59 7.396 0.001
Diastolic BP (mmHg) 71.60 £ 5.62 84.30 + 6.04 8.432 0.000
Zscore: weight 0.27 (-0.14 - 0.79) —0.77 (-1.35 - 0.65) 2.750 0.006
Zscore: height 0.18 (-0.01 - 0.76)  —0.30 (=0.91 - 0.63) 2.642 0.008
Zscore: BMI 0.37 (-0.08 - 0.71) —-0.53 (-1.24 - 0.52) 2.737 0.006
Urea (mg/dl) 18.43 +£3.16 174.56 + 46.67 -18.280 0.001
Creatinine (mg/dl) 0.57 £0.18 8.10 £2.10 —-19.583 0.001
Ca (mg/dl) 9.66 + 0.46 9.69 £ 2.69 0.060 0.952
Phosphate (mg/dl) 4.34 + 0.30 8.21 +3.55 5.431 0.001
PTH(Pg/ml) 50.23 + 14.38 816.01 + 604.28 5214 0.001
ALP (U/L) 187.87 +30.23 418.08 +166.69 6.796 0.001
Cholesterol (mg/dl) 102.48 + 11.85 149.40 + 35.40 6.884 0.001
TG (mg/dl) 81.52 +£19.69 138.44 + 60.54 4.897 0.001

*: Chi-square test.

compared to their controls with no significant difference regarding serum Ca
level between both groups, but there is a significant decrease in z score of (Wt,
Ht and BMI) in hemodialysis group compared to their controls.

Table 3 showed that visual abnormalities were detected in 18 children (60%)
in the Rt eye and 22 (73.3%) in the Lt eye among patients group in comparison
to the controls visual abnormalities were detected in 4 of them (13.3%) in either
eye. There was a significant decrease in the degree of visual acuity in children on
hemodialysis than their controls.

Table 4 showed that out of 30 patient, 2 patients (6.7%) had dry eyes symp-
toms, conjunctiva calcification was detected in 4 patients (13.3%) and conjunc-
tiva pigmentation in 4 patients (13.3%), corneal calcification, in 5 patients
(16.7%), 4 patients (13.3%) developed fundus abnormalities, 3 patients (10%)
had intra-retinal Hge and only one patient (3.3%) had myopic fundus.

Figure 1 showed corneal and conjunctival calcification of both eyes in one of
the study patients group who examined by Topcon, retinal camera.

Figure 2 showed diffuse retinal hemorrhage in one of the study patients group
who examined by Topcon, retinal camera.

Table 5 showed a significant relation between duration of hemodialysis, se-
rum creatinine level and tortuous blood vessels of the fundus.

Table 6 showed the frequency of ocular findings in the study patients group, it
revealed that the commonest detected finding is visual acuity disorders followed

by conjunctiva calcification.
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Table 3. Comparison between patients group and their controls regarding the frequency
and the degree of visual acuity disorders.

Control Patient:
ontrol group atients group Chi-square test
Variable No. =30 No. =30
No. % No. % X2 P-value
Negative 26 86.7% 12 40.0%
V/A Rt 14.067 0.001
Positive 4 13.3% 18 60.0%
Negative 26 86.7% 8 26.7%
V/A Lt 21.991 0.001
Positive 4 13.3% 22 73.3%
Mean + SD Mean £ SD ¢ P-value
Degree of V/ARt No. =30 No. =30
0.03 £0.07 0.29 £ 0.34 4.102 0.001
Degree of V/A Lt 0.03 £ 0.07 0.29 £ 0.30 4.623 0.001

V/A: visual acuity.

Table 4. Comparison between patients group and their controls regarding the frequency
of eye symptoms (dry eye), anterior segment examination, fundus changes and retinal

abnormalities.
Control Patients .
Chi-square test
Variable group (n =30) group (n = 30)
No. % No. % X?  P-value
No 30 100.0% 28 93.3%
Dry eye 2.069 0.150
Yes 0 0.0% 2 6.7%
Negative 30 100.0% 27 90.0%
Eye lid abnormalities 3.158 0.076
Positive 0 0.0% 3 10.0%
Negative 28 93.3% 19 63.3%
Conjunctiva abnormalities 7.954  0.005
Positive 2 6.7% 11 36.7%
Negative 30 100% 26 86.7%
Conjunctiva calcification 4.286 0.038
Positive 0 0.0% 4 13.3%
Negative 30 100.0% 28 93.3%
Conjunctiva vacuoles 2.069 0.150
Positive 0 0.0% 2 6.7%
Negative 30 100.0% 26 86.7%
Conjunctiva pigmentation 4.286 0.038

Positive 0 0.0% 4 13.3%
Negative 28 93.3% 29 96.7%

Follicular conjunctivitis . 0.351  0.554
Positive 2 6.7% 1 3.3%
Corneal abnormalities Negative 30 100.0% 25  83.3%
. . . 5.455 0.020
Corneal calcification positive 0 0.0% 5 16.7%
Negative 30 100.0% 29 96.7%
Corneal vasculature » 5.455 0.020
Positive 0 100.0% 1 3.3%
Normal 30 100.0% 26 86.7%
Fundus changes 4.286  0.038
Abnormal 0 0.0% 4 13.3%
Negative 30 100.0% 27 90%
Intra-retinal Hge 3.158  0.076
Positive 0 0.0% 3 10%
Negati 30 100.0% 29 96.7%
Myopic fundus egative 0 ’ 2069  0.150

Positive 0 0.0% 1 3.3%
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Table 5. The relation between tortuous ocular blood vessels with duration of hemodialy-

sis and serum creatinine level in children on regular hemodialysis.

Tortuous vessels

Variable t P
Negative  Positive

Duration of hemodialysis (years) = Median (IQR) 4 (2-5) 7(7-13) -2.628% 0.009

Creatinine Level Mean £SD 7.80 £1.95 10.77 £1.61 -2.533« 0.017

+: Mann Whitney test. «: Independent t-test.

Table 6. Frequency of ocular findings in the study patients group.

Variable No (30) % (100)
V/A changes 20 66.7%
Corneal calcification 5 16.7%
Conjunctiva calcification 4 13.3%
Fundus changes 4 13.3%
Lens abnormalities 2 6.7%
2 6.7%

IOP changes

IOP :intraocular pressure.

Figure 1. Corneal and conjunctival calcification of both eyes in one of the

study patients group.

Figure 2. Retinal hemorrhage in one of the

study patients group.
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4. Discussion

Several studies in adult population have reported a sudden and severe decrease
in visual acuity in patients on hemodialysis [8], while studies that evaluate this
issue in a pediatric population with ESRD are generally deficient.

In the present study we evaluated visual acuity disorders and the degree of
visual acuity in a group of Egyptian children on regular hemodialysis in com-
parison to their healthy controls, it showed significant increase in visual acuity
disorders in hemodialysis children with significant decrease in the degree of vis-
ual acuity in 60%, 73% in both right and left eye respectively in hemodialysis pa-
tients in comparison to 13.3% in either eyes among controls detected by Lan-
dolt’s broken ring chart. Patients with CKD are more likely to suffer from visual
impairment than without CKD [9].

Hemodialysis (HD) patients often complain of both acute and chronic vision
changes. Decreased vision in CKD patients hampers daily activities, with in-
creased incidence of falls and difficulty in performing personal tasks [10].

Acute changes could be secondary to changes in parameters during HD as
rapid shifts of body fluid, abrupt changes of glycemic control and retraction of
macular edema [8], but chronic changes most often result from eye disease sec-
ondary to the primary cause of renal insufficiency e.g. hypertension [5].

Visual acuity depends on the health of the cornea, lens, and retina, all of
which are prone to change during HD [11].

This study showed that corneal and conjunctival calcification was reported in
16.7%, 13.3% respectively of the study patients group in comparison to zero% in
their controls. Common ocular surface findings in hemodialysis patients are
corneal and conjunctival calcifications, which sometimes leads to red eye and
squamous metaplasia [12], the calcific deposits have been shown histologically to
be calcium phosphate. Precipitation of calcium salts is assumed to occur when
serum concentrations of calcium and phosphate exceed solubility [13].

Uraemic toxins were reported to cause endothelial damage leading to poly-
megathism and pleomorphism in patients with chronic kidney disease [14] [15].
Anbar et al; Akinic et al. [16] [17], reported that conjunctival and corneal depo-
sits were detected in 3 (15.7%) patients of children with CKD. However, ocular
surface changes, mainly squamous metaplasia of the conjunctival epithelium,
may develop in patients with ESRF undergoing hemodialysis in adult [18] [19]
[20].

The present study revealed low mean values of Wt, Ht and BMI z scores
among CKD patients in comparison to healthy controls.; patients on chronic di-
alysis and especially children are malnourished, which reflects the state of vita-
mins and minerals deficiency which play a golden role in all organ functions in-
cluding the eye [21].

This study showed that only 2 patients (6.7%) have lens abnormalities, one
patient had Lt posterior subcapsular opacity and the other had bilateral pseudo-

philic lens. Urea trapping in the lens causes chronic water accumulation within
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the lens, ultimately leading to an osmotic cataract, once patients are on chronic
dialysis, intermittent fluxes of fluid into and out of the lens may also lead to
chronic changes in the lens with cataract formation [22]. Also oxidative stress in
CKD patients may lead to carbamylation of lens proteins, a process that has been
suggested to cause cataract [23]. Akinic ef al [17] reported a similar finding.

Regarding the fundus of the eye examination, this study reported that, 4 pa-
tients (13.3%) developed fundus abnormalities, 3 patients (10%) had intraretinal
Hge and only one patient (3.3%) had myopic fundus, meanwhile the most de-
tected retinal microvasculature abnormalities were congested vessels (33.3%)
then hyperemic disc (16.7%) followed by attenuated arteries (13.3%).

Generalized retinal arteriolar narrowing typically reflects permanent or per-
sistent damage usually from atherosclerosis or longstanding hypertension [24].
The possible explanation for the retinopathy-kidney link might be: retinal mi-
crovascular abnormalities resulting from, hypertension, inflammation and other
process may provide a common pathophysiologic link for the development and
progression of CKD [25].

Gao et al. [25] reported that high prevalence of ocular fundus abnormalities in
CKD patients, these data originate solely in adult patients.

The duration of hemodialysis and serum creatinine levels were the only re-
lated factor that seems to affect the blood vessels tortuosity among the study pa-
tients group. This was consistent with [17] who reported that the duration of the

disease seems to be the major disease-related factor affecting ocular changes.

5. Conclusion

Eye and visual abnormalities are not uncommon in children on hemodialysis. So
regular follow up and visual rehabilitation will be beneficial in these patients to

improve their quality of life.
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Abstract

Background: Conclusive evidence has yet to emerge regarding the effective-
ness and applicability of the Mediterranean diet on middle-aged Hispanic
women, the largest female minority group in the United States who is at-risk
of metabolic disorders. Objective: The aim of this study is to evaluate the ef-
fect of the Mediterranean diet (MED) on the BMI in middle-aged Hispanic
women with pre-obesity and obesity in Central Washington State. Design: A
prospective study was performed to determine the effect of Mediterranean
diet on the BMI of 67 Hispanic women with pre-obesity and obesity between
45 to 65 years of age in Central Washington State. The study was carried out
for eight weeks. Dietary adherence was monitored to ensure consistent re-
sults. Results: The proportion of Hispanic women who reported a reduction
in BMI was 94%, with a decrease in mean BMI after eight weeks of 2.8 (95%
CIL: 2.5 to 3.0) and P = 0.02, with an odds ratio of 2.6. Multiple linear regres-
sion analysis was used to adjust for age, education, physical activity, and
smoking. Conclusion: The reduction in BMI demonstrates that the Mediter-
ranean diet can be a promising, culturally appropriate therapy to address the
obesity epidemic that is prevalent among Hispanic women.

Keywords

Obesity, Hispanics, Public Health, Mediterranean Diet, Chronic Disease,
Metabolic Disorders, Diabetes Type 2, Coronary Heart Disease, Primary
Prevention

1. Introduction

Obesity is a risk factor for the two leading causes of death in the United States

DOI: 10.4236/ijcm.2019.106029

Jun. 28, 2019 363

International Journal of Clinical Medicine


http://www.scirp.org/journal/ijcm
https://doi.org/10.4236/ijcm.2019.106029
http://www.scirp.org
https://doi.org/10.4236/ijcm.2019.106029
http://creativecommons.org/licenses/by/4.0/

E. Espinoza

and the second leading cause of preventable death worldwide [1]. Classified as a
chronic disease by Medicare in 2004, obesity is considered one of the most pre-
valent, costly, and preventable medical problems in the United States [2]. Over
50% of the population in rural areas of Central Washington State is characte-
rized as Hispanic [3]. Despite being the largest, fastest-growing female minority
group in the U.S., Hispanic women (Latinas) report higher rates of pre-obesity
(BML: 25 - 29.9 kg/m?), obesity (BMI > 30 kg/m?), and metabolic disorders [3]
[4] [5]. With low-income, limited access to basic medical services, and high un-
insured rates, Latinas in Central Washington State are a vulnerable population
that creates great economic and public health burden in the country [6]. Studies
confirm that a proper diet is an important component in the prevention and
management of obesity. Previous studies on Mediterranean diet (MED) have
focused on the anti-inflammatory and neurocognitive effect on non-Hispanic
populations but have not determined its effectiveness and applicability on mid-
dle-aged Latinas in Central Washington State, which is an underserved popula-
tion [7] [8]. The aim of this study is to examine the effect of the Mediterranean
diet on the body mass indices (BMIs) in middle-aged Hispanic women with

pre-obesity and obesity in Central Washington State.

2. Methods
2.1. Description of Diet

A cohort of 67 middle-aged Hispanic women was recruited with pre-obesity
(BMI of 25 - 29 kg/m®) and obesity (BMI of 230 kg/m”) and was placed on the
Mediterranean diet for eight weeks. The low rates of coronary heart disease in
the Mediterranean countries stimulated interest in the metabolic health benefits
of this diet [9]. The important components of this lifestyle include a high poly-
phenol and fiber content, a rich variety of fruits and vegetables, healthy protein
sources, and polyunsaturated fatty acids (Figure 1 and Table 1). It is important
to understand that the Mediterranean diet is a way of eating, not simply a com-
pendium of recipes. Many observational studies show decreased rates in diabetes
type 2, obesity, and cardiovascular disease in individuals adhering to a Mediter-

ranean diet [10].

2.2. Sample Description

The population of interest consisted of all Hispanic women with pre-obesity or
obesity, living in Central Washington State. Table 2 includes the eligibility crite-
ria for both inclusion and exclusion of participants in the study. Passive recruit-
ing methods were employed to enroll the participants through television an-
nouncements in local channels seen in the Northwest United States. Interviews
were conducted on 83 responders, 16 were disqualified, based on the selection
criteria (Table 2), thus 67 participants were integrated into the study. A proba-
bility sampling technique, known as stratified sampling, was employed to ensure

adequate representation of females within the middle-aged range. Target Sample
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Figure 1. Mediterranean diet pyramid (center). Food groups (right) and servings (left).

Table 1. Mediterranean diet.

Food Component Example Servings Clinical Features
Whole grain Brown rice, wheat, Fiber-rich; associated with early
2 - 3 per day . i
cereals, legumes beans satiety and reduced obesity [11]
Vegetables, fruits Apples, green leafy 3 - 4 per day Antioxidant-rich; associated with
vegetables reduced cellular damage [12]
Omega 3-rich; associated with
Fish Salmon, cod, tuna 3 - 4 per week improved cardiovascular health
and reduced mortality [13]
Poultry, eggs, dairy, Chicken, yogurt, beef 1 -2 per week Rich sources of amino acids and

meat

saturated fats

Table 2. Selection criteria.

Inclusion Criteria
Demographic Characteristics
Geographic Characteristics
Clinical Characteristics
Temporal Characteristics
Exclusion Criteria
Demographic Characteristics

Geographic Characteristics

Clinical Characteristics

Example
Hispanic women 45 to 65 years of age
Living in Central Washington State
BMI = 25
From Jan 25 to March 25, 2019
Example
Younger than 45 or older than 65 years of age

Living outside Central Washington State

History of bariatric surgery, on weight loss
pharmacotherapy, or BMI < 25

Size. The statistical power calculation was computed to detect the minimum dif-

ference between the means in BMI. To have a 90% probability of detecting a

4-point difference in BMIs (in kg/m®), at least 66 participants needed to be
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enrolled, assuming an overall standard deviation in BMI scores of 10 points and

a one-tailed alpha-level of 5%.

2.3. Procedures

Anthropometric measures were obtained (using Health O Meter Professional
scale), which included weight and height. Body Mass Index (BMI) was calculated
as kilograms divided by meters squared. BMI is a recommended standardized
marker of obesity because it is independent of variables, such as ethnicity and
sex [14]. A trained research assistant weighted and measured women by using
standardized procedures shown in Table 3. At the beginning of the study, the
subjects received a nutritional assessment questionnaire (Appendix A), which
included nutritional and dietary history, physical activity evaluation, weight his-
tory, weight loss pharmacotherapy history, surgical procedure history, and
screening for motivational level to complete the program. Evaluation tools, in-
cluding 24-hour dietary recall and food frequency questionnaires (Appendix B),
were implemented at the end of each week, to enhance awareness of eating pat-
terns and to measure adherence level. Group support programs were conducted
every week, to promote stronger adherence with the dietary regimen. Written
consent forms were obtained from all women in either Spanish or English prior
to the study. The consent forms and recruitment script were carefully designed
to avoid excessive information and reduce response bias.

Missing Cases. Two of the 67 participants dropped out during the eight-week
study (attrition rate = 2.9%). The data of these participants was included as part

of the final analysis, to reduce the likelihood of migration bias.

2.4. Screening for Covariates

This study examined for socio-demographic confounders that may impact BMI,
such as age, education, smoking, and physical activity level. Multiple linear re-
gression model was used to analyze the outcome variable and odds ratio to
measure the association between exposure (e.g., following the MED) and the

outcome (e.g., reduction in BMI).

2.5. Analysis

This study compared the difference in means between the BMI before and after
the MED administration. The statistical significance of the difference in means
of BMI was assessed using the t-test. A one-sided (lower-tailed) t-test was se-
lected with the alpha level set at 0.05. The lower-tailed result was of interest, be-
cause only a reduction in BMI in individuals with pre-obesity and obesity is
clinically meaningful. Next, multivariable linear regression analysis was used to
adjust for the effects of potential confounders, such as age (as a continuous va-
riable), education, smoking, and physical activity (as dichotomous variables),
respectively (Table 4). All statistical analyses were conducted in 2019 with IBM
SPSS Statistics, version 24.0. The t-test statistics were one-sided and statistical

significance was defined as P < 0.05.
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Table 3. Standardization.

Methods Source of Random Error Example of Strategy
Assigned a trained assistant
Measurement methods Observer .
to obtain BMIs
Specified participants to
Subject P p P R
remove heavy clothing
. . Properly calibrate the scale
Refining the instrument Instrument K
prior to the study
Observer, Subject, Used the mean of two

Repeating the measurement .
and Instrument or more BMI readings

Table 4. Multiple regression analysis.

Independent Variables Coefficient ()  Standard Error tStat  P-value

Intercept 18.66 2.56 7.28 <0.001

Age 0.13 0.04 2.80 0.006*
Smoking -0.19 0.89 -0.21 0.83
Exercise 0.39 0.94 0.41 0.68
Education —-0.02 0.75 -0.02 0.97

*The greatest magnitude of association of all the independent variables.

3. Results
3.1. Socio-Demographic Characteristics

A cohort of 67 middle-aged Hispanic women were recruited with pre-obesity
and obesity and were placed on the Mediterranean diet for eight weeks. The par-
ticipants self-reported to adhere to the Standard American Diet (SAD) before
the study. The summary statistics for this study are presented in Table 5. Most
women were from Mexican origin (81%) and the remainder from Central and
South America (19%). The classification of Hispanic ethnicity was according to
the U.S. Department of Health and Human Services Office of Minority Health
(2008) [15]. The mean age was 53.3 (SD = 6.3; range = 45 - 65). Occupation
during the study was as follows: field workers, 65.2%; factory workers, 20.4%;
housekeeping, 9.3%; daycare, 2.6%; other, 2.5%. Most women reported Spanish
as their primary language (97.7%; English, 2.3%). Most women reported no
education (17.3% reported High School education). Physical activity was eva-
luated using the minimum guidelines for adults, according to the Office of Dis-
ease Prevention and Health Promotion (150 minutes per week). Only 10% of

subjects reported meeting the minimum guidelines for physical activity.

3.2. Main Finding

Of the 67 Hispanic women that were enrolled in this cohort study with
pre-obesity and obesity, 94% demonstrated a reduction in BMI, with no partici-
pant reporting increases. During the eight-week follow up period on the MED,
the mean BMI reduction was 2.8 (95% confidence interval: 2.5 to 3.0; P = 0.02)
in middle-aged Latinas (n = 67), with an odds ratio of 2.6. At the beginning of
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Table 5. Summary statistics.

Variable Description  Minimum Maximum Mean SD

Age Years 45 65 53.3 6.3

BMI (before) Kg/m 25.1 34.8 28.5 2.4

BMI (after) Kg/m 22.1 329 25.7 2.4
Smoke* Yes/No 11% Yes

Education (High School) Yes/No 17.3% Yes
Exercise** Yes/No 10% Yes
Annual Household Income US Dollars 25,000 40,345 30,158 3,367

**Defined as the minimum guidelines for adults, according to the Office of Disease Prevention and Health
Promotion (150 minutes per week).

the study, most of the participants had pre-obesity (71%) and the remaining ob-
esity (29%). At the end of the eight-week interval, a group (51%) of Hispanic
women who had previous pre-obesity, reported a BMI within a normal range.
Figure 2 shows the change of BMI in each individual participant before and after
the eight weeks on the Mediterranean diet. Because the P-value achieved was
0.02, the null hypothesis, which stated that there was no change in means of
BMIs, was rejected. After adjusting for age, physical activity, smoking, and edu-
cation, the results remained consistent. The higher the adherence to the MED,
the higher the likelihood of BMI reduction is. Adherence to the MED was meas-
ured via a questionnaire (see Appendix B), where subjects would give them-
selves a score based on the frequency of Mediterranean food servings, they had
that week. Thus, adherence level was inversely related to BMI. Subjects reported
having more difficulty adhering to the diet during the first week of the program.
The subjects who experienced more dramatic reductions in BMIs reported high-
er motivation to continue this diet as a way of life. Whether weight reduction
was defined using BMI or waist-to-hip ratio, the results were similar. Thus,
MED was a positive moderator of BMI. Adjusting for age, physical activity le-
vels, education, and smoking status using multiple linear regression analysis did
not affect these results. Whether a manual professional-grade weight scale or a

digital scale was used, the results were consistent throughout the study.

4. Discussion

A nonpharmacologic intervention to reduce the body mass index in Hispanic
women with pre-obesity and obesity resulted in improved weight status and
quality of life. When compared to their previous body mass indices (BMIs) be-
fore starting the MED, 94% of them experienced a significant reduction in BMI
following the diet. The decrease in weight is associated with a 2.8 mean reduc-
tion in BMI. These findings may have important public health and clinical im-
plications, since Hispanic women are at risk of obesity-related complications,

such as ischemic heart disease, diabetes type 2, cancer, cerebrovascular disease,
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Figure 2. Body Mass Index change in each of the participants (n = 67) during the eight
weeks on the Mediterranean diet.

and premature death, creating a great economic burden [16]. Hispanics tend to
have less access to scheduled healthcare services, decreased medical compliance,
and are twice as likely to visit the emergency room as the general population
[17]. Because Hispanics have the highest uninsured rates in the U.S. and most of
them belong to low-income families, an emphasis on prevention can yield great-
er health benefits for this rapidly growing population. Food plays a central role
that accounts for the high prevalence of obesity, hypertension, and diabetes,
among Hispanics [18]. Thus, early detection of poor lifestyle habits, such as an
obesity-promoting diet, should be addressed diligently, which will allow more
time to plan and monitor the progress of patients. These results indicate that cli-
nicians should consider the use of the MED with their Hispanic patients, as an
effective primary prevention strategy to improve their BMIs. Clinical studies
demonstrate the linear relationship that exists between systolic blood pressure
and BMI, and that having a BMI lower than 25 kg/m’is a promising primary
prevention strategy in addressing hypertension [19]. Thus, implementing the
Mediterranean diet, as a positive moderator of BMI, may be effective in the pre-
vention and management of chronic diseases.

In addition, this study found that the improvement in quality of life was greatest
in those who reported stronger adherence to the Mediterranean diet. One possible
explanation for this result is that the MED is rich in anti-inflammatory and anti-
oxidant phytonutrients, which help decrease the low-grade, systemic inflamma-
tion in individuals with obesity [20]. Thus, the decrease in inflammatory burden
and oxidative stress results in systemic improvement in physiology and meta-
bolic function. The Mediterranean diet provides a dietary basis that corrects
many of the pathophysiologic mechanisms of obesity, diabetes type 2, and coro-
nary heart disease [21].

Although other research studies have underscored the health-promoting ben-
efits of the MED, this study adds the practicality and efficacy of this nutritional
therapy in working with the Hispanic population. Prompt action from clinicians

and health professionals is needed to address obesity in Hispanics, since pedia-
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tric obesity is also higher among Hispanics [22]. Unless aggressive preventive
measures and policies are set in motion, this generational obesity-gradient will
continue to devastate many lives, strengthen racial/ethnic disparities, and in-
crease healthcare cost. Most Hispanic women with pre-obesity and obesity have
serious weight-related medical problems, thus addressing the obesity epidemic
among Hispanic women and minorities in general should be America’s number
one public health priority.

While the sample size of this study was one of the main limitations, this study
had five major strengths. First, the sample was representative of the general
Hispanic population in the United States, which is characterized by low socioe-
conomic status. Second, the completion rate of the nutrition program by the
subjects was high. Third, adjustment for potential confounders was performed
to ensure the validity of the results. Fourth, the study is recent and reflects cur-
rent health behavior trends in regions with high density of Hispanics. Finally,
this study confirms that it is possible to achieve significant changes in BMI in a
short period of time, by employing an interdisciplinary approach that includes
social support and weekly nutritional assessments. The clinical and public health
relevance of these findings are emphasized by the fact that lifestyle factors
strongly influence the development of chronic diseases, thus promoting and edu-
cating underserved populations can produce remarkable changes in the health of
these individuals. By further exploring and promoting the health-enhancing
benefits of the Mediterranean diet, health professionals and clinicians will con-
tinue to make important contributions to stop the obesity epidemic that is dis-

proportionately affecting minorities and accentuating health disparities.
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Appendix A: Mediterranean Diet Study Questionnaire

Patient Information

Name:

Address: Telephone:

Date of Birth: Sex: Weight (Ibs.):
Height (ft): BMI (Kg/m?):

Motivation Assessment
Please, indicate what you expect to obtain from this Mediterranean diet pro-
gram:

weight management

improved overall health

look better

advice on proper nutrition

nothing

other:

On the scale of 1 to 10, what level of motivation do you have to start this Medi-
terranean diet program during the next eight weeks? (0 = not motivated, 10 =
maximum motivation)

012345678910

Obesity History Yes No

1) Has your doctor ever diagnosed you with pre-obesity or obesity?
2) Has your doctor ever prescribed medication for obesity or pre-obesity?
3) Have you ever had bariatric surgery?

4) Have you ever had any cosmetic procedures for obesity (liposuction)?

5) Have you ever had obesity-related complications (insulin resistance,
obstructive sleep apnea, etc.)?

6) Do you have conditions that promote obesity (hypothyroidism)?
7) Are you taking medications that promote obesity (antipsychotics)?
8) Has obesity impaired your activities of daily living (work, moving)?

9) Has your doctor referred you to a registered dietician or nutritionist?

Intestinal Malabsorption
Do you have a history of gastro-intestinal tract problems? (e.g., gastritis, irritable
bowel syndrome, stomach ulcers, food allergies or intolerances, colitis, Crohn’s

disease, etc.) If yes please describe, including type of treatment you are receiving:
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Allergy History

List any allergies you have (seasonal, food, or otherwise):

Stress valuation

What level of stress do you routinely deal with? (0 = no stress, 10 = maximum
stress)

012345678910

Nutritional Assessment

The Mediterranean diet is rich in fruits, vegetables, and whole grain cereals; nuts
and seeds are sources of fat, while legumes are fiber-rich sources of protein.
The Mediterranean diet gives preference to fish and lean poultry, rather than red
meat.

1) How often, on average, do you eat any of the following foods (mark the food

item that applies to you and circle the appropriate letter below):

Turkey
Red meat
Chicken

Salmon

a) daily
b) most days of the week
¢) 1 - 2 days of the week

2) How often, on average, do you consume any of the following foods:

Cheese and cow’s milk
Almond milk
Coconut milk

Rice milk

a) daily
b) most days of the week
¢) 1 - 2 days of the week

3) How often, on average, do you consume any of the following foods:

Green leafy vegetables
French fries
Extra virgin olive oil

Seeds and nuts (e.g., walnuts, pecans, sunflower seeds, etc.)
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a) daily
b) most days of the week
¢) 1 - 2 days of the week

4) How often, on average, do you consume any of the following foods:

Brown rice

White rice

Beans and lentils (e.g., garbanzo, etc.)
Oatmeal

a) daily
b) most days of the week
¢) 1 - 2 days of the week

5) How often, on average, do you consume any of the following beverages:

Red wine

Beer
Soda

Fruit juice

a) daily
b) most days of the week
¢) 1 - 2 days of the week

6) How often, on average, do you consume any of the following deserts:

Ice cream

Sweet cakes (e.g., brownies)
Dark chocolate

Dried fruit (e.g., dates, figs, etc.)

a) daily
b) most days of the week
¢) 1 - 2 days of the week

7) How often, on average, do you consume any of the following snacks:
Gummi bears or hard candy

Nachos
Mulffins

Celery sticks and baby carrots with sour cream

a) daily
b) most days of the week
¢) 1 - 2 days of the week
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Environmental Exposures

Exposure Type Yes No

Are you regularly exposed to second-hand smoke?

Do you smoke 1 or more cigarettes per week or chew or snuff tobacco?
Do you consume alcoholic beverages

Do you use recreational or medicinal marijuana

Do you use illegal drugs (e.g., amphetamines, cocaine, etc.)

Are you exposed to environmental pollutants at work?

Are you sitting down in front of a computer screen during the day?

Do you perform regular exercise (150 minutes per week or more)?

Vitamin and Supplements
List any nutritional and vitamin supplements you take (please include all vita-

mins, herbs, nutritional supplements for weight loss, energy enhancement, etc.):

Drug-Nutrient Interaction

Do you take any of the following medications? Yes No

Laxatives
Cholesterol-lowering drugs (cholestyramine, fibrates, etc.)
Steroidal drugs (prednisone, methylprednisolone, cortisone)
Hormonal Replacement Therapy (estrogen, progesterone)
Antibiotics
Antidepressants
Nicotine
Anti-gout agents (colchicine, allopurinol, febuxostat)
Levothyroxine
Levo-Dopa
Anticonvulsants
Aspirin
Non-Steroidal Anti-Inflammatory Drugs (Naproxen, Ibuprofen, Diclofenac)
Caffeine
Antihypertensive drugs

Statin drugs (atorvastatin, simvastatin)
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Additionally, please indicate if any of the following health conditions apply to

you.

__ Hemochromatosis __ Ulcerative Colitis __ Glucose-6-Phosphate Dehydro-

genase Deficiency

__ Chronic Kidney Disease __ Crohn’s Disease __ Diabetes

__ Gouty Arthritis __ Rheumatoid Arthritis __ Insulinoma __ Celiac Disease
Other:

Future Expectations

Which of the following statements concerning the Mediterranean diet best de-
scribes you?

a) I am not planning on following the Mediterranean diet after I complete this
program

b) I have not decided whether I will follow the Mediterranean diet or not

c) I would like to integrate some food components of the Mediterranean diet

d) I am seriously going to continue with the whole Mediterranean diet as a life-

style

By signing this questionnaire, I confirm that the information provided is accu-
rate and reflects my eating pattern during this program.

Signature: Date:

Thank you for participating in this Mediterranean diet study!

Eloy Espinoza, MD, MPH
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Appendix B: Mediterranean Diet Weekly Program
Assessment Score

Give yourself a 1 for each “yes” and 0 for each “no”

Food Item Yes

Fish: I ate 3 - 4 servings this week

Fruit: I ate 3 - 4 servings every day this week

Vegetables: I ate 3 - 4 servings every day this week

Whole grains: I ate 1 - 3 servings every day this week
Legumes: I ate 1 - 3 servings every day this week

Red meat: I ate less than 1 or 2 servings every day this week
Dairy: I ate less than 1 - 2 servings every day this week
Poultry/eggs: I ate less than 1 - 2 servings every day this week

Total:

— A total of 5 or more indicates good adherence to the diet and high likelihood

of health benefit.

— A total of less than 5 indicates poor adherence to the diet and lower likelih-

ood of health benefit.

By signing this dietary assessment, I confirm that the information provided is

accurate and reflects my eating pattern during this week in the program.

Signature: Date:

Thank you for participating in this Mediterranean diet study!

Eloy Espinoza, MD, MPH
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