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Presentation of the case
This is a case of a 43-year-old male presenting with short 

stature and heart failure. The patient was admitted at the 
medicine ward of the Philippine General Hospital (PGH) 
for dyspnea. This paper will investigate several issues: 
differentiating congenital from acquired hypothyroidism, 
the relationship between hypothyroidism and the 
cardiomyopathies, and the therapeutic options in patients 
with cardiomyopathy secondary to hypothyroidism.

The patient had been born full term to a then 31-year-
old Gravida 4 Para 3 (G4P3), the 4th of 9 siblings, with an 
apparently unremarkable delivery at home facilitated by 
a traditional birth attendant. He was noted to be normal 
at birth. The patient was allegedly at par with age both 
physically and mentally until eight years old when he was 
said to have stopped growing in height. He was brought to 
a private doctor, whose diagnosis was undisclosed, and he 
was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 
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Introduction 

Assessment of dietary intake at the individual level 
such as the 24-hour food recall and food weighing can be 
time consuming, tedious, and requires a high amount of 
technical skill both in data collection and analysis.1  Such 
dietary methods are quantitative and aim to estimate 

nutrient consumption. Epidemiologic studies that 
established diet and disease causation have also focused on 
single nutrient consumption and disease risk, despite the 
wide array of nutrients present in food. Although paying 
attention to diet components  is important, there are many 
undiscovered compounds in food, and possible interactions 
among nutrients, which suggest using indices of the whole 
diet and not only a single compound.2 Nondiversified diet 
can have negative consequences on individual’s  health, 
well-being, and development, as this kind of diet is not 
likely to meet micronutrient requirements.3 Despite the link 
between increasing diversity of the diet and increased 
nutrient intake, the relationship between dietary diversity 
and adequate micronutrient intake has not yet been 
sufficiently validated across different cultural settings and in 
different age groups.4 

Dietary diversity is a qualitative measure of food 
consumption that reflects access to a wide variety of food, 
and is also a proxy of the nutrient adequacy of the diet for 
individuals. The dietary diversity questionnaire is a tool 
providing a more rapid, user-friendly and cost-effective 
approach to measure changes in dietary quality at the 
inidividual level.5 The dietary diversity scores (DDS) are 
created by adding either the number of individual foods or 
food groups consumed over the past 24 hours.  The DDS 
aims to capture nutrient adequacy.  The DDS is widely 
recognized as being a key dimension of diet quality.  It 
reflects the concept that increasing the variety of foods and 
food groups in the diet helps to ensure adequate intake of 
essential nutrients, and promotes good health.  There is 
ample evidence from developed countries showing that 
dietary diversity is indeed strongly associated with nutrient 
adequacy, and thus is an essential element of diet quality.  
On the other hand, there is less evidence from developing 
countries where monotonous diets, relying mostly on a few 
plant-based staple foods, are typical.  Previous studies have 
generally been context-specific, and diversity has been 
operationalized differently in each study.5   

Many studies in several different age groups have 
shown that an increase in individual diversity score is 
related to increased nutrient adequacy of the diet.  DDS have 
been positively correlated with increased mean 
micronutrient density adequacy of complementary feeding6 
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a traditional birth attendant. He was noted to be normal 
at birth. The patient was allegedly at par with age both 
physically and mentally until eight years old when he was 
said to have stopped growing in height. He was brought to 
a private doctor, whose diagnosis was undisclosed, and he 
was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 
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transferred to the intensive care unit (ICU) for ventilatory 
support and closer monitoring. on bedside cardiac ultrasound, 
there was a finding of eccentric left ventricular hypertrophy, 
global hypokinesia with depressed overall systolic function 
with concomitant spontaneous echo contrast on left ventricular 
(lV) cavity suggestive of rheologic stasis, the ejection fraction 
was 25%, with moderate mitral regurgitation, moderate 
aortic regurgitation with aortic sclerosis, severe tricuspid 
regurgitation with mild pulmonary hypertension, pulmonary 
regurgitation, and minimal pericardial effusion or pericardial 

fat pad. Cardiac enzymes were not consistent with an acute 
coronary event (Table 3), however, intravenous (IV) heparin 
(overlapping with oral warfarin) was still given to cover for 
the presence of a possible lV thrombus as demonstrated 
by rheologic stasis on cardiac ultrasound. Medications 
were shifted to IV diuretics and inotropes; oral digoxin was 
started. IV antibiotics were given for possible pulmonary 
infection. The patient later on showed improvement, and was 
eventually weaned off from ventilatory support, extubated, 

Table 1. Initial laboratory Results

WBC
RBC
HGB
HCT
MCV
MCH
MCHC
RDW
PlT
RETIC
SEG
lYMPH
MoNo
Eo
BASo
BlAST

CBC

Reference 
Value
5-10
4-6
120-150
0.38-0.48
80-100 Fl
27-31 PG
320-360 G/l
11.5-15.5%
200-400
0.005-0.015
50-70%
20-44%
2-9%
0-4%
0-2%
0%

Result

4.5

90
0.27

Inc

48
50
2
0
0
0

RBS
HGBA1C
BUN
CREA
AlB
TAG
HDl
lDl
ToTAl CHol
AST
AlT
Alk po4
NA
K
Cl
CA++
P
MG++

Reference 
Value
3.9-6.1
4.27-6.07
2.6-6.4
53-115
34-50
0.34-1.7
0.91-1.56
1.1-3.8
4.2-5.2
15-37
30-65

140-148
3.6-5.2
100-108
2.12-2.52

0.74-1

Result

6.3
6.4
5.0
123
32
0.82
0.67
4.21
5.25
95
91
184
136.9
3.35
86
2.37
2.27
0.83

Blood chem.

Color

Transp
Sp Gravity

pH
Sugar

Protein
RBC
WBC
Cast

Epith cell
Bacteria

Mucus th
Crystals

Am urates

straw

Clear
1.010

8.0
NEG
NEG
0-1
0-2

Rare
occ’l
Rare
Rare

Urinalysis

pH

pCo2
po2

HCo3
o2 sat
Fio2
Temp

7.408

49.1
70

31.3
93.6
21%
36.9

ABG

PBS
Slight poikilocytosis, 
acanthocytes, ovalocytes, 
slight toxic granulation, 
slight anisocytosis

Table 2. Thyroid Function Tests

Free T4
TSH

(0.8-2.0)
(0.4-6.0)

0.02 ng/dl   
24.75 Uiu/ml

Reference  Value Result

Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission
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and micronutrient adequacy of the diet in non-breastfeeding 
children4,7,8 and adults.9 However, there is a dearth of 
information regarding the correlation of DDS with 
micronutrient adequacy among adolescents. In the 
Philippines, there is a limited number of studies done in 
DDS among adolescents, most studies are done among 
pregnant and lactating women5 and children.6,10,11 Use of 
rapid, simple and inexpensive tool such as DDS can hasten 
the identification of adolescents with poor nutrient intake. 
Thus, the purpose of this study was to determine the dietary 
diversity score and its relation to nutritional adequacy  
among 16-19-year-old adolescents in a university campus in 
Manila. 
 

Methods 
 
Subjects 
 Secondary data analyses were undertaken of the study 
entitled “Hydration Status among University of the 
Philippines Manila students” in 2008.12  The study 
population comprised of a representative and randomly 
selected sample of 521 aged 16-19 years old. The study 
employed a stratified random sampling method among the 
total population of first year to third year college students. 
The respondents were first stratified according to colleges 
and then a systematic sampling method was utilized. An 
informed consent was obtained from the respondents who 
were randomly selected for the study.  
 
Anthropometry 
 Height and weight of each participant were determined 
according to recommended techniques.13  Weight was 
measured using a digital electronic weighing scale (Seca; 
range 0.1 – 150 kg).  Height was measured using microtoise.  
From the anthropometric data, the Body Mass Index (BMI) 
was computed for each respondent. Nutritional status was 
defined according to BMI cut-off points recommended by 
the WHO.14  Subjects were classified into four groups: 
underweight (BM < 18.5), normal (BMI ≥ 18.5, <25), 
overweight (BMI  ≥ 25, <30) and obese (BMI ≥ 30). 
 
Dietary intake 
 The study collected dietary data by 24-hour recall. A 24-
hour recall was conducted with the respondents by trained 
interviewers who did a face-to-face interview. The 
respondents were asked to recall all food and beverages 
including water consumed from the time of waking until the 
respondent went to sleep the past day. Estimates of the 
amount and portion sizes of foods, in household measures 
were also asked. Food models were used to serve as memory 
aids to assist the respondents in estimating portion sizes of 
the food items consumed.  
 Nutrient analyses were done to determine the nutrient 
intakes of the respondents using the “FCT + Menu Eval” 

application software developed by the Food and Nutrition 
Research Institute, Department of Science and Technology 
(FNR-DOST), Philippines, 2002.  The analyses of the 
software were limited only to the 7 micronutrients (Vitamins 
A, C, thiamin, riboflavin, niacin, calcium and iron), energy 
and protein.  
 
Nutrient Adequacy 
 In order to determine the nutrient adequacy of the diet, 
the nutrient adequacy ratio (NAR) was calculated for each of 
the micronutrients, energy and protein.  The NAR for a 
given nutrient is the ratio of a subject's intake to the current 
recommended allowance for the subject's sex and age 
category.  The Recommended Energy and Nutrient Intakes 
(RENI) for Filipinos15 was used as the recommended 
allowance to compute for NAR. There were no adjustments 
for bioavailability of nutrients in the analyses which is a 
limitation of this study. 

The mean adequacy ratio (MAR) was calculated as a 
measure of the adequacy of the overall diet, where MAR is 
the sum of each NAR (truncated at 1) divided by the number 
of nutrients.16 NAR was truncated at 1 so that a nutrient with 
a high NAR could not compensate for a nutrient with a low 
NAR.17  
 
Dietary Diversity Score 

A Dietary  Diversity Score (DDS) is defined as the 
number of food groups consumed over a twenty four hour 
period.  The evaluation of DDS used was based on the 
method described by Hatloy et al.17 The diet was classified 
according to nine food groups as recommended by FAO 
(2008), which included: (1) Starchy staples (cereals, roots and 
tubers); (2) Dark green leafy vegetables; (3) other vitamin A 
rich fruits and vegetables; (4) other fruits and vegetables; (5) 
organ meat; (6) meat, poultry and fish; (7) eggs; (8) legumes, 
nuts and seeds; and (9) milk and milk products.  The 
respondent is counted as a ‘consumer’ of any of the food 
groups  if he/she consumed at least 15 g.18 The maximum 
DDS was 9, one (1) point was given for each group 
consumed over a period of 24 hours, A non-consumer of any 
of the food groups is given a score of zero. 
 
Statistical Analyses 

Data was analyzed by Stata Statistics/Data Analysis 
Release 9.2 (College Station, Texas: Statacorp LP). Data was 
reported as mean ± SD.  Student’s t-test was used to compare 
the means. Pearson correlation were done to compare DDS 
with MAR and NARs to test for a significant relationship.  
The Shapiro-wilk test was done to check for the normality of 
DDS and MAR. Finally, the DDS cut-off points optimizing 
sensitivity, specificity  for MAR were determined using 
Receiver Operating Characteristics (ROC) curve analysis. 
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more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 

Results 
The anthropometric characteristics of the respondents 

are summarized in Table 1. Although boys on the average 
were slightly older, heavier and taller than their girl 
counterparts, differences were not significant. On the other 
hand, computing for their BMI, boys have higher BMI as 
compared to girls and BMI was significantly different 
(P<0.001). 

 
Table 1. Summary of the anthropometric characteristics of 
the adolescents (n = 521) 
 
Variable    Boys (n = 132)    Girls (n = 389)   Total  (n = 521) 
Age (years) 17.64 (1.01) 17.55 (1.02) 17.57 (1.02) 
Weight (kg) 63.34 (13.07) 51.84 (10.08) 54.76 (11.99) 
Height (cm) 167.18 (6.48) 156.08 (5.44) 158.89 (7.48) 
BMI 22.63 (4.41)* 21.26 (3.90) 21.60 (4.07) 

Values are expressed as mean (standard deviation) 
Significant at P<0.001, as compared to girls 

 
Table 2 shows the MAR and the mean NARs of 

individual nutrients in the adolescents’ diet. MAR was 
significantly (P<0.01) higher (0.71) among boys than girls 
(0.65) and averaged 0.67 for the group as a whole. Generally, 
the NARs for most nutrients were similar among boys and 
girls except for iron which was higher among boys (0.83) 
than girls (0.46). Nutrients which had an average of at least 
0.7 were niacin, energy and protein. The average NARs for 
vitamin C, calcium and iron were too low, being less than 
0.36 for vitamin C, less than 0.53 for calcium and less than 
0.55 for iron. 
 
Table 2. Mean adequacy ratio (MAR) and mean nutrient 
adequacy ratio (NARs) of adolescents  
 
Variable    Boys (n = 132)    Girls (n = 389)   Total  (n = 521) 
MAR 0.71 (0.18)* 0.65 (0.18) 0.67 (0.18) 
NAR vitamin A 0.66 (0.34) 0.61 (0.35) 0.62 (0.34) 
NAR vitamin C 0.39 (0.36) 0.35 (0.35) 0.36 (0.35) 
NAR thiamin 0.64 (0.31) 0.67 (0.32) 0.66 (0.31) 
NAR riboflavin 0.68 (0.27) 0.68 (0.28) 0.68 (0.28) 
NAR niacin 0.98 (0.21) 0.96 (0.13) 0.96 (0.16) 
NAR calcium 0.59 (0.29) 0.52 (0.30) 0.53 (0.30) 
NAR iron 0.83 (0.26) 0.46 (0.26) 0.55 (0.30) 
NAR energy 0.75 (0.23) 0.77 (0.22) 0.77 (0.22) 
NAR protein 0.84 (0.20) 0.83 (0.22) 0.84 (0.22) 

Values are expressed as mean (standard deviation) 
Significant at P<0.01, as compared to girls 
 

Table 3 shows the mean DDS in food groups and total 
DDS in the adolescent’s diet. DDS was slightly higher 
among boys (4.09) than girls (3.89).  However, difference was 
not significant (P<0.11). The average DDS for the group as a 
whole was 3.94. Generally, DDS in food groups was similar 
between the two sexes except for legumes, nuts and seeds 
group which was significantly higher (P<0.01) among boys. 

Pearson correlation coefficients between NARs of 
nutrients with DDS revealed that all correlations were 
significant (P<0.0001) with the exception of DDS with niacin 

among boys. MAR showed a strong correlation (r = 0.54) 
with DDS in both sexes (Table 4).   
 
Table 3. Mean and standard deviations of DDS in food 
groups and total DDS in boys and girls  
 

 
Food Groups 

Dietary Diversity Score (DDS) 
Boys 

(n = 132) 
Girls 

(n = 389) 
Total 

(n = 521) 
Starchy staple 0.99 (0.09) 0.99 (0.11) 0.99 (0.11) 
Dark green and leafy 
vegetables  

0.09 (0.29) 0.11 (0.31) 0.10 (0.31) 

Other Vitamin A vegetables 
and tubers 

0.26 (0.43) 0.22 (0.41) 0.23 (0.42) 

Other fruits and vegetables 0.59 (0.49) 0.63 (0.48) 0.62 (0.48) 
Organ meat 0.09 (0.29) 0.07 (0.25) 0.08 (0.26) 
Meat, fish and poultry 0.98 (0.12) 0.97 (0.18) 0.97 (0.16) 
Eggs 0.32 (0.46) 0.25 (0.44) 0.27 (0.44) 
Legumes, nuts and seed 0.22 (0.41) 

(p = 0.018) 
0.13 (0.34) 0.16 (0.36) 

Milk and milk products 0.53 (0.50) 0.54 (0.49) 0.53 (0.49) 
DDS 4.09 (1.32) 3.89 (1.16) 3.94 (1.21) 
Values are expressed as mean (standard deviation) 
 
Table 4. Pearson correlation coefficients between nutrient 
adequacy ratio (NAR) of certain nutrients and dietary 
diversity score (DDS) 
 

 
Nutrient 

Dietary Diversity Score (DDS) 
Boys (n = 132 ) Girls  (n = 389) Total  (n = 521) 

MAR 0.541 0.541 0.543 
NAR vitamin A 0.642 0.510 0.547 
NAR vitamin C 0.256 

(p = 0.003) 
0.356 0.330 

NAR thiamin 0.261 
(p = 0.002) 

0.248 0.248 

NAR riboflavin 0.494 0.416 0.435 
NAR niacin 0.020 

(p = 0.813) 
0.282 0.184 

NAR calcium 0.364 0.380 0.379 
NAR iron 0.390 0.346 0.339 
NAR energy 0.356 0.352 0.349 
NAR protein 0.345 0.354 0.351 

All correlation coefficients significant at P < 0.0001, unless otherwise indicated 
 

Figure 1 shows the relationship between DDS and 
NARs of energy, protein, calcium and iron.  For all nutrients, 
there was an increase in NAR as DDS increased.  For energy, 
NAR reached 0.8 at a DDS of 4, while NAR reached 0.8 at a 
DDS of 3 for protein. NAR reached 0.8 at a DDS of 6.5 for 
calcium and iron. Meanwhile, all NARs for vitamins 
increased as DDS increased except for vitamin C (Figure 2).  
NAR reached 0.8 at a DDS of 5 for vitamin A, at a DDS of 7.5 
for vitamin C, at a DDS of 7 for thiamin, DDS of 5 for 
riboflavin and a DDS of 2 for niacin.  

Mean MAR values for different values of DDS are 
presented in Figure 3.  As MAR increases, DDS also 
increased. Figures 4 and 5 indicate the sensitivity and 
specificity of the receiver-operator characteristic curves for 
MAR using DDS.    If one selects < 0.5 MAR as a cut-off for 
sensitivity and > 0.5 MAR as a cut-off for specificity, then a 
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transferred to the intensive care unit (ICU) for ventilatory 
support and closer monitoring. on bedside cardiac ultrasound, 
there was a finding of eccentric left ventricular hypertrophy, 
global hypokinesia with depressed overall systolic function 
with concomitant spontaneous echo contrast on left ventricular 
(lV) cavity suggestive of rheologic stasis, the ejection fraction 
was 25%, with moderate mitral regurgitation, moderate 
aortic regurgitation with aortic sclerosis, severe tricuspid 
regurgitation with mild pulmonary hypertension, pulmonary 
regurgitation, and minimal pericardial effusion or pericardial 

fat pad. Cardiac enzymes were not consistent with an acute 
coronary event (Table 3), however, intravenous (IV) heparin 
(overlapping with oral warfarin) was still given to cover for 
the presence of a possible lV thrombus as demonstrated 
by rheologic stasis on cardiac ultrasound. Medications 
were shifted to IV diuretics and inotropes; oral digoxin was 
started. IV antibiotics were given for possible pulmonary 
infection. The patient later on showed improvement, and was 
eventually weaned off from ventilatory support, extubated, 

Table 1. Initial laboratory Results

WBC
RBC
HGB
HCT
MCV
MCH
MCHC
RDW
PlT
RETIC
SEG
lYMPH
MoNo
Eo
BASo
BlAST

CBC

Reference 
Value
5-10
4-6
120-150
0.38-0.48
80-100 Fl
27-31 PG
320-360 G/l
11.5-15.5%
200-400
0.005-0.015
50-70%
20-44%
2-9%
0-4%
0-2%
0%

Result

4.5

90
0.27

Inc

48
50
2
0
0
0

RBS
HGBA1C
BUN
CREA
AlB
TAG
HDl
lDl
ToTAl CHol
AST
AlT
Alk po4
NA
K
Cl
CA++
P
MG++

Reference 
Value
3.9-6.1
4.27-6.07
2.6-6.4
53-115
34-50
0.34-1.7
0.91-1.56
1.1-3.8
4.2-5.2
15-37
30-65

140-148
3.6-5.2
100-108
2.12-2.52

0.74-1

Result

6.3
6.4
5.0
123
32
0.82
0.67
4.21
5.25
95
91
184
136.9
3.35
86
2.37
2.27
0.83

Blood chem.

Color

Transp
Sp Gravity

pH
Sugar

Protein
RBC
WBC
Cast

Epith cell
Bacteria

Mucus th
Crystals

Am urates

straw

Clear
1.010

8.0
NEG
NEG
0-1
0-2

Rare
occ’l
Rare
Rare

Urinalysis

pH

pCo2
po2

HCo3
o2 sat
Fio2
Temp

7.408

49.1
70

31.3
93.6
21%
36.9

ABG

PBS
Slight poikilocytosis, 
acanthocytes, ovalocytes, 
slight toxic granulation, 
slight anisocytosis

Table 2. Thyroid Function Tests

Free T4
TSH

(0.8-2.0)
(0.4-6.0)

0.02 ng/dl   
24.75 Uiu/ml

Reference  Value Result

Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission

DDS of 4 is most appropriate.  It gives a sensitivity of 70.19% 
and a specificity of 74.74%.  If one selects < 0.7 MAR as a cut-
off for sensitivity and > 0.7 MAR as a cut-off for specificity, 
then a DDS of 4 is most appropriate.  It gives a sensitivity of  
81.78% and a specificity of 55.84%. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Mean nutrient adeqaucy ratio (NAR) of energy, 
protein and minerals at different levels of dietary diversity 
score (DDS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Mean nutrient adequacy ratio (NAR) of vitamins at 
different levels of dietary diversity score (DDS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Mean adequacy ratio (MAR) for different levels of 
dietary diversity score (DDS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Sensitivity and specificity (%) for different cut-off 
points of dietary diversity score (DDS), when MAR is 0.5 

 
Summary of sensitivity and specificity for different DDS 
cut-off points, when MAR is 0.5 
 

DDS Sensitivity Specificity 
1 99.77% 0.00% 
2 99.77% 2.11% 
3 94.13% 28.42% 
4 70.19% 74.74% 
5 35.92% 95.79% 
6 13.62% 100.00% 
7 2.35% 100.00% 
8 0.23% 100.00% 
9 0.00% 100.00% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Sensitivity and specificity (%) for different cut-off 
points of dietary diversity score (DDS), when MAR is 0.7 
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Presentation of the case
This is a case of a 43-year-old male presenting with short 

stature and heart failure. The patient was admitted at the 
medicine ward of the Philippine General Hospital (PGH) 
for dyspnea. This paper will investigate several issues: 
differentiating congenital from acquired hypothyroidism, 
the relationship between hypothyroidism and the 
cardiomyopathies, and the therapeutic options in patients 
with cardiomyopathy secondary to hypothyroidism.

The patient had been born full term to a then 31-year-
old Gravida 4 Para 3 (G4P3), the 4th of 9 siblings, with an 
apparently unremarkable delivery at home facilitated by 
a traditional birth attendant. He was noted to be normal 
at birth. The patient was allegedly at par with age both 
physically and mentally until eight years old when he was 
said to have stopped growing in height. He was brought to 
a private doctor, whose diagnosis was undisclosed, and he 
was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 

Summary of sensitivity and specificity for different DDS 
cut-off points, when MAR is 0.7 
 

DDS Sensitivity Specificity 
1 99.60% 0.00% 
2 99.60% 0.73% 
3 97.98% 17.15% 
4 81.78% 55.84% 
5 46.96% 85.04% 
6 19.43% 96.35% 
7 4.05% 100.00% 
8 0.40% 100.00% 
9 0.00% 100.00% 

 
Discussion 

Having a variety of foods in the diet has been proven to 
ensure adequate intake of essential nutrients and hence 
promote good health.16 This study showed that DDS had a 
positive correlation with MAR in these group of adolescents.  
Other studies on DDS have reported similar results in 
children as well as in adults.16,17,18  Thus, DDS can be used to 
predict dietary quality.  DDS can also be considered to 
estimate nutrient adequacy.  Based on this study, there was a 
significant and positive correlation between DDS and most 
NARs. The result of the study was also consistent with other 
studies.19,20,21,22  

In general, the average DDS of the adolescents (3.94) 
was low which means that their diets are not that diverse. 
This may be due to low DDS for dark green leafy vegetables 
(0.10), other vitamin A vegetables and tubers (0.23), organ 
meats (0.08) and legumes (0.16). This is probably due to the 
typical consumption of fast food items like hamburgers, 
pizza etc. among adolescents. Starchy staples (0.99), 
meat/fish/poultry (0.97) and milk and milk products (0.53) 
are the most commonly eaten food groups as shown in their 
DDS. The DDS for these food groups are also comparable 
between the two sexes. However, for the fruit group, girls 
(0.63) had a higher DDS compared to boys (0.59).  This is 
consistent with the study done in Iran23 where girls had a 
higher total DDS and DDS for fruits, vegetables and grains. 
In contrast, in Australia24 one quarter of adolescents did not 
consume the fruit group and the fruit variety score was the 
lowest. Only less than 25 % of all adolescents had adequate 
fruit intake.  

The low DDS can be attributed to low MAR (0.67) and 
NARs for most nutrients.  Using a cut-off of 0.7 for adequate 
intake, it was found that certain nutrients were particularly 
deficient in the diet, these being vitamin A, C, thiamin, 
riboflavin, calcium and iron. However, the MAR which is an 
index of overall diet quality, is significant and positively 
correlated (r = 0.543, P < 0.0001) to DDS.  Most NARs for 
various nutrients were significantly correlated (P < 0.0001) 
with DDS except for niacin among boys. The positive 
correlation of energy and protein intakes with DDS is 
contrary to the results obtained in other studies done among 
adults25 and the elderly.20 The difference may be attributed 

to the number of respondents, dietary habits and scoring 
methods. 

DDS cut-off points were tested for their sensitivity and 
specificity against definitions of a nutrient adequate diet. 
The nutrient adequate diet was defined as having a MAR 
between 0.5 and 0.7 (50-70% MAR) for nutrient intake. The 
sensitivity test was used to identify as many inadequate 
diets as really being inadequate, thereby identifying the DDs 
cut-off point that would indicate inadequacy (high 
sensitivity), but at the same time being able to identify 
respondents with a nutrient adequate diet (high specificity). 
A DDS of 4 was shown to be the best indicator of MAR both 
for  0.5 and 0.7 since they provided the best sensitivity and 
specificity.  This is consistent with the results of the study 
done by Steyn4 among South African children. 

It should be noted that the non-adjustment for the 
bioavailability of nutrients in the calculation of NAR may 
have overestimated the nutrient adequacy of respondents.  
Furthermore, the use of a 15 g cut-off to be considered as a 
‘consumer’ in any of the food groups could be restrictive as 
compared to the use of 0 g and 10 g cut-offs in previous 
studies. The impact of imposing the 15 g minimum may also 
vary across food groups.18 Thus, this could have under- or 
overestimated the DDS of some respondents.  
 

Conclusion 
Dietary intakes among these group of adolescents 

showed inadequate nutrient intakes as measured by low 
NARs and MAR and was confirmed by poor dietary 
diversity scores (DDS).  Thus, DDS is a good indicator of 
nutritional adequacy among these group of adolesents. DDS 
can thus be a good subsititute for traditional dietary 
assessment tools in community settings or situations where 
quick assessment – not requiring highly skilled field 
workers/trained dietitians to complete – are often required 
to assess the situation  Furthermore, DDS will also hasten 
the identification of individuals and households in greatest 
need.  

It is recommended that this tool be tested for other 
group of adolescents living in diverse settings such as in 
resource-poor households, rural and peri-urban areas, and 
out-of-school youths.  It will also be worthwhile to test this 
tool in other  population groups i.e, adults and elderly.  
Moreover, it is also suggested to incorporate the 
bioavailability of nutrients in the calculation of nutrient 
adequacy and to compare the use of different cut-offs i.e. 0 g, 
10 g and 15 g in the analysis of dietary score data. 
 
___________________ 
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transferred to the intensive care unit (ICU) for ventilatory 
support and closer monitoring. on bedside cardiac ultrasound, 
there was a finding of eccentric left ventricular hypertrophy, 
global hypokinesia with depressed overall systolic function 
with concomitant spontaneous echo contrast on left ventricular 
(lV) cavity suggestive of rheologic stasis, the ejection fraction 
was 25%, with moderate mitral regurgitation, moderate 
aortic regurgitation with aortic sclerosis, severe tricuspid 
regurgitation with mild pulmonary hypertension, pulmonary 
regurgitation, and minimal pericardial effusion or pericardial 

fat pad. Cardiac enzymes were not consistent with an acute 
coronary event (Table 3), however, intravenous (IV) heparin 
(overlapping with oral warfarin) was still given to cover for 
the presence of a possible lV thrombus as demonstrated 
by rheologic stasis on cardiac ultrasound. Medications 
were shifted to IV diuretics and inotropes; oral digoxin was 
started. IV antibiotics were given for possible pulmonary 
infection. The patient later on showed improvement, and was 
eventually weaned off from ventilatory support, extubated, 

Table 1. Initial laboratory Results

WBC
RBC
HGB
HCT
MCV
MCH
MCHC
RDW
PlT
RETIC
SEG
lYMPH
MoNo
Eo
BASo
BlAST

CBC

Reference 
Value
5-10
4-6
120-150
0.38-0.48
80-100 Fl
27-31 PG
320-360 G/l
11.5-15.5%
200-400
0.005-0.015
50-70%
20-44%
2-9%
0-4%
0-2%
0%

Result

4.5

90
0.27

Inc

48
50
2
0
0
0

RBS
HGBA1C
BUN
CREA
AlB
TAG
HDl
lDl
ToTAl CHol
AST
AlT
Alk po4
NA
K
Cl
CA++
P
MG++

Reference 
Value
3.9-6.1
4.27-6.07
2.6-6.4
53-115
34-50
0.34-1.7
0.91-1.56
1.1-3.8
4.2-5.2
15-37
30-65

140-148
3.6-5.2
100-108
2.12-2.52

0.74-1

Result

6.3
6.4
5.0
123
32
0.82
0.67
4.21
5.25
95
91
184
136.9
3.35
86
2.37
2.27
0.83

Blood chem.

Color

Transp
Sp Gravity

pH
Sugar

Protein
RBC
WBC
Cast

Epith cell
Bacteria

Mucus th
Crystals

Am urates

straw

Clear
1.010

8.0
NEG
NEG
0-1
0-2

Rare
occ’l
Rare
Rare

Urinalysis

pH

pCo2
po2

HCo3
o2 sat
Fio2
Temp

7.408

49.1
70

31.3
93.6
21%
36.9

ABG

PBS
Slight poikilocytosis, 
acanthocytes, ovalocytes, 
slight toxic granulation, 
slight anisocytosis

Table 2. Thyroid Function Tests

Free T4
TSH

(0.8-2.0)
(0.4-6.0)

0.02 ng/dl   
24.75 Uiu/ml

Reference  Value Result

Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission

___________ 
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