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Abstract: The porphyrias are a group of rare metabolic disorders. The

incidence and prevalence are low because the acute intermittent por-

phyria (AIP) is rare. Our aim was to assess the use of anthropometric and

quality-of-life parameters in porphyric patients in order to identify

predictor factors that might help in characterizing AIP patients.

Sixteen AIP patients from Murcia (Spain) were recruited from local

health centers in 2008 and 2009. A control group of 16 healthy people

was established. Body composition was assessed by bioelectrical impe-

dance analysis (BIA) and anthropometric measurements: body weight;

height; knee-heel height; waist, hip, upper arm and calf circumferences

(CCs); biacromion and biiliac diameters; bicondylar and biepicondylar

width; and triceps, subscapular, supraspinale, and calf skinfold thick-

ness. Anthropometric indicators were obtained from anthropometric

measurements. A quality-of-life evaluation was carried out using the

EuroQol-5D (EQ-5D) questionnaire and Barthel and Katz indexes.

Significant differences in means were tested by unpaired Student t test.

Group differences in anthropometric measurements were tested with a

2-way analysis of variance (group� condition: age group, overweight,

and adiposity degree). Relative frequencies were obtained for noncon-

tinuous variables. Significant differences in prevalence were calculated

by means of x2.

AIP patients showed statistically significant differences in terms of

knee-heel height, biiliac diameter, CC, triceps skinfold thickness, BIA,

ponderal index, endomorphy, and ectomorphy. Only 1 quality-of-life

indicator, visual analog scale, in the EQ-5D questionnaire showed

significant differences between porphyric and control groups.
ia, PhD, Victoria G Maria del Mar
, PhD, and Magdalena Martı́nez-Tomé, PhD

(Medicine 94(30):e1023)

Abbreviations: ADL = activities of daily living, AIP = acute

intermittent porphyria, BIA = bioelectrical impedance analysis,

BMI = body mass index, CC = calf circumference, EQ-5D =

EuroQol-5D, HRQoL = health-related quality of life, HWR =

ponderal index, MAC = midarm circumference, PBGD =

porphobilinogen deaminase, TE = temporal equivalence, VAS =

visual analog scale.

INTRODUCTION

P orphyrias are a group of 8 inherited metabolic disorders of
heme biosynthesis. Acute intermittent porphyria (AIP) is

caused by catalytic deficiency of porphobilinogen deaminase
(PBGD), the third enzyme in heme biosynthesis. This pathology
is estimated to affect about 1 in 75,000 people in European
countries, and is endemic in the province of Murcia, Spain.1,2 Its
incidence and prevalence are low because AIP is rare. AIP is
usually diagnosed when patients show symptoms of an acute
attack but its confirmation may depend on measuring urinary
porphyrin precursors, in combination with PBGD activity.2

Therefore, making a precise diagnosis is difficult although it
is well known that AIP is frequently associated with chronic
under nutrition,3 meaning that an evaluation of nutritional status
is important for early diagnosis. Several noninvasive methods
exits for such an evaluation, including anthropometry, which
provides detailed information on the different components of
the body structure, especially muscular and fat components,
which can be used to obtain the nutritional indices.4 The
association of anthropometric indices with lifestyle-related
chronic diseases has been the subject of intensive investigation
in recent years. Anthropometry has been included in nutritional
assessment and screening scales, many of which have been
shown to predict functional decline, morbidity, and follow-up
mortality risk.5

Other methods have been described that relate malnutrition
with quality of life.6,7 Indeed, the measurement of health-related
quality of life (HRQoL) is an essential component in the overall
assessment of the health status of adult subjects, as it represents
people’s subjective assessment of their sense of well-being and
their ability to perform social roles.8 In this respect, the Euro-
Qol-5D (EQ-5D) is a generic health assessment instrument,
which has shown good internal consistency when applied to the
general population and to groups of patients with various
diseases.9

The activities of daily living (ADL) are the main focus of
the measurements of health and quality of life. Among the
instruments of ADL, the Barthel and Katz indexes, which
the functional status as a measurement
to perform ADL independently, have
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Accordingly, the objective of the current study was to
assess the use of anthropometric and quality-of-life parameters
to identify factor predictors that might help to establish dis-
criminator parameters in AIP patients.

MATERIALS AND METHODS

Subjects
A total of 32 subjects participated in this transversal

descriptive observational study. Sixteen AIP patients (11
females and 5 males) with a mean age of 49.8� 4.2 years from
Murcia, Spain, were recruited from local health centers in zones
where the disease is endemic. Sixteen healthy subjects (11
females and 5 males) with a mean age of 48.6� 4.0 years were
also enrolled in the study. These were selected according to 3
characteristics: similar age, height, and weight of the AIP
patients. This study uses a reduced population because of the
low incidence and prevalence of the disease, which is con-
sidered a rare disease. The study was approved by the Ethics
Committee of the University of Murcia, and written informed
consent was obtained from all subjects.

Anthropometric Measurements
The following methods or instruments were used to assess

body composition: body weight was determined using a digital
electronic scales (Seca 812, Hamburg, Germany); height using a
digital stadiometer (Kawe, Asperg, Germany), with the subject’s
head in the Frankfurt plane; waist, hip, upper arm, and calf
circumferences (CCs) using an inelastic tape (Seca 201, Hamburg,
Germany); knee-heel height and biacromion and biiliac diameters
using an anthropometer (GPM 101, Zurich, Switzerland); bicon-
dylar and biepicondylar using a caliper (Mitutoyo 160–170 C20P,
Japan), and triceps, subscapular, supraspinale, and calf skinfold
thicknesses using a skinfold caliper (Holtain T/W, Crymych, UK).
The body fat percentage was calculated by bioelectrical impedance
analysis (BIA) (OMRON BF 306, Kyoto, Japan).11,12

From the anthropometric measurements obtained, anthropo-
metric indicators were calculated, among them body mass index
(BMI) or Quetelet index, defined as the ratio between weight and
the square of the height, is used in epidemiology as a universal
index of nutritional status.13 According to the adiposity level, BMI
is classified as normal (BMI 20–24.9 kg/m2), overweight (BMI
25–29.9 kg/m2), or obese (BMI 30–34.9 kg/m2).14 To calculate
the corrected BMI value, we considered the corrected height,
which, in turn, is obtained from the knee-heel height parameter by
the equation described by Chumlea et al.15 The structural design
(android/gynoid) determined by Tanner Score (calculated as the
difference between 3 times the biacromion and biiliac diameters)
provides information on cardiovascular protection, as it is related
to estrogen levels, from which it follows that a gynoid structure
provides greater protection than an android structure.16

The waist-to-hip ratio is the indicator most commonly used
to predict visceral fat accumulation in epidemiological studies,
defined as the ratio between waist and hip circumferences.17,18

Body fat percentage is calculated from triceps and sub-
scapular folds, from which the total body fat can be ascertained,
where c and m are constants that vary depending on whether the
measured subject is male or female and the type of fold
measured (subscapular and triceps).

Jiménez-Monreal et al
Body fat ðg=mLÞ ¼ c�m� log10ðfolds ðmmÞÞ

Arm muscular area (AMA) was calculated from midarm
circumference (MAC) and triceps skinfold thickness.
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From AMA, total muscle mass (TMM) can be obtained as
follows:

AMA ðcm2Þ ¼ p

4

MACðcmÞ
p

�triceps fold thickness ðcmÞ
� �2

�Cte

TMM ðkgÞ ¼ height ðcmÞ

� 0:024þ 0:0029� AMA ðcm2Þ
� �

TMM ð%Þ ¼ TMM ðkgÞ
Weight ðkgÞ�100

Finally, the somatotype is a composite estimate of body
build. Three components, which together define the individual’s
physique, are not independent of each other, given that endor-
mophy reflects wide hips and narrow shoulders, a high level of
body fatness, upper arms and thighs, and slim wrists and ankles;
mesomorphy reflects broad shoulders and relatively narrow
hips, a muscular body, strong forearms and thighs, very little
body fat; finally, ectomorphy reflects narrow shoulders, hips
and chest, thin face, high forehead, thin legs and arms, and very
little muscle or fat. The formulas applied to calculate somato-
type are the following19:

Endomorphy ¼ �0:7182þ 0:1451 � ð
X
Þ � 0:00068:

�
X2

þ0:0000014 �
X3

Mesomorphy ¼ ð0:858�HBþ 0:601� FBþ 0:188

� CAGþ 0:101� CCG� 0:131

�HeightÞ þ 4:5

Ectomorphy:
If HWR > 40.75, then ectomorphy ¼ 0.463�PI � 17.63
If HWR > 38.25 and �40.75, then ectomorphy ¼

0.732� PI � 28.59
If HWR � 38.25, then ectomorphy ¼ 0.1
where

P
is the sum of triceps, subscapular and supraspi-

nale skinfolds multiplied by (170.18/height in cm); HB is the
humerus breadth (biepicondylar width); FB is the femur breadth
(bicondylar width); CAG is corrected arm girth; CCG is cor-
rected calf girth; and HWR is height/cube root of weight. CAG
and CCG are the girths corrected for the triceps or calf skinfolds,
respectively, as follows: CAG ¼ flexed arm girth-triceps skin-
fold/10; CCG ¼ maximal calf girth-calf skinfold/10.

Health-Related Quality-of-Life Questionnaires
The EQ-5D questionnaire measures HRQoL over 5

domains (physical, self-care, ability to perform usual activities,
pain/discomfort, and anxiety/depression), generating a single
profile of the individual’s state of health. The HRQoL scoring
system provides utility scores on a generic scale from worse
than dead ¼ 0.00 and perfect health ¼ 1.00. The EQ-5D also
includes a subjective evaluation of the subject’s own health, the
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visual analog scale (VAS), on which the respondent is asked to
mark his or her own current state of health on a thermometer-
like line calibrated from 0 (worst imaginable health state) to 100

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 1. Anthropometric Parameters for Acute Intermittent Porphyria Patients and Their Controls
�,y

Porphyria (n¼ 16) Control (n¼ 16) P values

Age, y 49.75 (4.24) 48.63 (4.04) 0.85
Weight, kg 72.54 (2.68) 69.44 (2.68) 0.45
Height, cm 160.34 (2.14) 165.00 (1.76) 0.10
Knee-heel height, cm 51.96 (0.81) 48.70 (0.95) <0.05
Body diameters

Biacromial, cm 36.16 (0.72) 35.93 (0.70) 0.82
Biiliac, cm 32.71 (1.23) 29.33 (0.89) <0.05
Biepicondylar width, cm 6.59 (0.25) 6.54 (0.15) 0.85
Bicondylar width, cm 9.28 (0.62) 9.63 (0.20) 0.60

Body circumferences
Arm, cm 30.64 (0.77) 28.54 (1.04) 0.12
Flexed midarm, cm 32.52 (0.60) 30.53 (1.25) 0.16
Waist, cm 91.14 (3.00) 86.27 (2.79) 0.24
Hip, cm 105.82 (2.67) 102.10 (2.18) 0.29
Calf, cm 40.44 (1.47) 35.88 (0.68) <0.01

Skinfold thicknesses and BIA
Triceps, mm 25.14 (2.13) 17.64 (2.27) <0.05
Subscapular, mm 22.76 (1.36) 19.86 (1.71) 0.19
Supraspinale, mm 26.68 (1.87) 22.11 (2.30) 0.13
Calf, mm 25.53 (2.21) 21.50 (3.07) 0.29
BIA, % fat mass 38.05 (1.94) 31.88 (2.21) <0.05

BIA¼ bioelectrical impedance analysis, SEM¼ standard error of mean.�
Values are given as arithmetic means (SEM).
ySignificant differences between porphyria patients and controls by unpaired Student t test.
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(best imaginable health state) and a temporal equivalence (TE)
index, indicating whether the subject’s general state of health is
perceived as being better, equal to or worse than over the past
12 months.7

The Barthel index, which is used to assess autonomy in the
basic ADL, consists of the following 10 items: feeding, transfer,
grooming, toilet use, bathing, mobility, stair climbing, dressing,
bowel function, and bladder function. The level of assistance
(ranging from complete assistance to independence) that was
required for each item was scored on a 2 to 4-point scale in
which a maximum level of assistance needed was scored as 0
and a minimum level of assistance needed was scored as 100.20

The Katz index is used to assess functional status as a
measurement of the patient’s ability to perform ADL indepen-
dently. The index ranks adequacy of performance in the 6
functions of bathing, dressing, toileting, transferring, conti-
nence, and feeding. Every activity is categorized to 3 levels
of independence. In this categorization, people are included in 1
of the 7 levels of the index: from A (independent in all functions,
with 6 the maximum value) to G (dependent on help for all 6
functions, with 0 the minimum value).21,22

Statistical Analysis
Analyses were performed with the Statgraphics Centurion

(version XVI) statistical program. Continuous variables were
described as the mean value and standard error of mean (SEM).
Significant differences in means were tested by unpaired Stu-

dent t test. A 2-way analysis of variance (ANOVA) test (group�
condition) was used to compare several anthropometric
measurement values between ages (<50 years vs older), the

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
degree of adiposity (nonobese vs overweight and obese) with
the study group (AIP vs control). Relative frequencies were
given for noncontinuous variables. Significant differences in
prevalence were calculated by means of x2. The level of
significance was established as P< 0.05.

RESULTS

Anthropometry
The anthropometric measurements for the AIP patients and

their controls are shown in Table 1. Statistically significant
higher mean values for knee-heel height, biiliac diameter, and
CC were observed in AIP patients compared with control
subjects. Leg length (tibia and fibula, main segment of height)
was significantly greater in AIP patients than in the control
group. AIP patients also showed significantly higher mean
values of triceps skinfold and BIA than the control group.
No significant differences in the other anthropometric measure-
ments (ie, weight, height; biacromial, biepicondylar and bicon-
dylar width diameters; arm, flexed midarm, waist and hip
circumferences; subscapular, supraspinale, and calf skinfold
thickness) were obtained when AIP and control groups
were compared.

The interaction effect (2-way ANOVA) of 3 anthropo-
metric parameters (knee-heel height, CC, and triceps skinfold
thickness) for age (<50 years vs older) � study groups (ie, AIP
vs control) was analyzed (Table 2). The mean knee-heel height

was greater among AIP patients and those who were <50 years,
although there was no statistically significant interaction
between the 2 factors (age and AIP disease). So, shorter tibia

www.md-journal.com | 3



TABLE 2. Interaction Effect of 3 Anthropometric Parameters (Knee-Heel Height, Calf Circumference, and Triceps Skinfold
Thickness) for Age (<50 y vs Older) � Study Groups (ie, Acute Intermittent Porphyria vs Control)

�,y

Factors Knee-heel
height, cm

Calf circumference,
cm

Triceps skinfold
thickness, mm

Age, y �50 51.7 (0.8)z 38.2 (1.1) 24.5 (2.1)z

>50 49.0 (0.8)z 38.1 (1.1) 18.3 (2.1)z

Disease Porphyric 52.0 (0.8)§ 40.4 (1.1)§ 25.1 (2.1)z

Control 48.7 (0.8)§ 35.9 (1.1)§ 17.6 (2.1)z

SEM¼ standard error of mean.�
Values are given as arithmetic means (SEM).
y Significant differences between groups by 2-factor analysis of variance. Component interaction is not significant.
zP< 0.05.
§
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length in older people was independent of the presence or
absence of the diagnoses of AIP, which would reflect the
different generations that the subjects belong to, rather than a
decrease in the length of the long bones caused by aging.

Table 3 shows the anthropometric indicators for AIP and
control groups. Differences in BMI bordered statistical signifi-
cance, and were greater in the AIP group than in the control
group. However, the BMI indicator could be affected by
variations in height and leg length. Long leg bones (femur or
tibia) are more closely related to stature than other bone
segments and knee height appears to be independent of age
and not to decrease over time.23 So, the corrected BMI showed
similar values for both the groups (AIP and control) and was
close to the lower limit of being overweight (25.0 kg/m2),
according to the World Health Organization (WHO).24

Kneel-heel height was associated with overweight and was

P< 0.01.
conditioned by the presence of AIP (2-way ANOVA)
(Table 4), being 51.9� 1.2 cm for AIP patients and
48.7� 0.9 cm for the controls (P< 0.05).

TABLE 3. Anthropometric Indicators for Acute Intermittent Porp

Porphyria (n¼

BMI, kg/m2 28.19 (0.83
Corrected height, cm 168.21 (2.00
BMI (corrected), kg/m2 25.77 (0.90
Tanner score 75.73 (2.59
Waist-to-hip ratio 0.86 (0.02
Body fat, % (triceps þ subscapular) 32.38 (1.62
Body fat, % (triceps) 31.06 (1.93
Body fat, % (subscapular) 32.04 (1.47
Arm muscle area, cm2 34.24 (2.09
Total muscle mass, % 27.33 (1.17
HWR, cm/kg0.33 38.53 (0.45
Endomorphy 7.12 (0.27
Mesomorphy 4.54 (0.43
Ectomorphy 0.54 (0.15

BMI¼ body mass index, HWR¼ ponderal index (height/cube root of w�
Values are given as arithmetic means (SEM).
y Significant differences between porphyria patients and controls by unp
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There were no statistically significant difference in the
Tanner Score, waist-to-hip ratio, body fat (%) calculated by
triceps and/or subscapular skinfold thickness, arm muscle area
(cm2), and TMM (%) between AIP and control groups. The AIP
group showed a significantly lower ponderal index (HWR) than
the control group. With respect to the somatotype, the ecto-
morphy component, which reflects linearity in build,25 was
significantly lower in the AIP group, whereas the endomorphy
component, which primarily reflects relative fatness or lean-
ness,25 was significantly higher in the AIP group than in the
control group. The mesomorphy component, which reflects
musculoskeletal development, did not differ across groups.

Health-Related Quality of Life
Table 5 shows health-related quality-of-life values
obtained for each group (AIP and control) according to the
EQ-5D health dimensions and indicators. The percentage of
subjects who reported having ‘‘some problems’’ for mobility,

hyria Patients and Their Controls
�,y

16) Control (n¼ 16) P values

) 25.60 (1.07) 0.07
) 162.48 (2.10) 0.06
) 26.31 (1.01) 0.69
) 78.44 (1.65) 0.38
) 0.84 (0.02) 0.61
) 29.05 (1.68) 0.16
) 26.06 (1.87) 0.07
) 31.26 (1.54) 0.72
) 36.37 (3.59) 0.61
) 30.39 (1.77) 0.16
) 40.32 (0.63) <0.05
) 5.79 (0.43) <0.05
) 3.62 (0.46) 0.17
) 1.37 (0.31) <0.05

eight), SEM¼ standard error of mean.

aired Student t test.
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TABLE 4. Association of Anthropometric Parameters, Knee-Heel Height, Calf Circumference, and Triceps Skinfold Thickness, With
the Degree of Adiposity (BMI 25 kg/m2) in the Study Population (Porphyric Patients and Control Group) and Disease in the Study
Population (With Less or Over Adiposity of BMI 25 kg/m2)

�,y

Factors
Knee-heel
height, cm

Calf circumference,
cm

Triceps skinfold thickness,
mm

BMI, kg/m2 �25 50.2 (1.3) 35.7 (1.5) 21.6 (3.1)
>25 50.4 (0.8) 39.0 (1.0) 21.2 (2.0)

Disease Porphyric 51.9 (1.2)z 39.0 (1.4) 25.0 (2.9)
Control 48.7 (0.9)z 35.8 (1.1) 17.7 (2.3)

BMI¼ body mass index, SEM¼ standard error of mean.�
Values are given as arithmetic means (SEM).
ySignificant differences between groups by 2-way analysis of variance. Component interaction is not significant.
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self-care, usual activities, and ‘‘moderate’’ pain or discomfort
was higher among the AIP group, whereas the percentage of
subjects who reported to be in the ‘‘moderate’’ anxiety or
depression level was higher in the control group than in the
AIP group. Table 5 also shows the indicators of quality of life of
the EQ-5D (VAS; Health State score, Index; and TE). Signifi-
cant differences were only observed for VAS, with lower values

zP< 0.05.
in the AIP group than in the control group.
The level of dependency for each of the ADL of the study

population, as measured by the Barthel index, is shown in

TABLE 5. EuroQol-5D Health Dimensions Distribution Percenta
Intermittent Porphyria Patients and Their Controls

Health dimensions (EuroQol-5D)

1-Mobility, %z No problem
Some problems
Confined to bed

2-Self-care, %z No problem
Some problems
Unable to

3-Usual activities, %z No problem
Some problems
Unable to

4-Pain or discomfort, %z None
Moderate
Extreme

5-Anxiety or depression, %z None
Moderate
Extreme

Indicators EuroQol-5D
�

VAS (range 0–100), mean (SEM)§ 61.56 (4.13)
Index (range 0–1), mean (SEM)§ 0.77 (0.05)
TE (range 0–1), mean (SEM)§ 0.81 (0.06)

Index¼ health state score index, SEM¼ standard error of mean, TE¼ te�
Values are given as arithmetic means (SEM).
ySignificant differences between porphyria patients and controls.
zBy x2.
§ By unpaired Student t test.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
Table 6. No statistically significantly differences were observed
between the AIP and control groups. The overall results of the
Barthel index showed that 81.25% of the porphyric group was
independent, 6.25% showed a low level of dependency and
12.5% moderate dependency. In contrast, the control group
showed total independence.

Table 6 also shows the degree of dependence for basic

activities measured by the Katz index in the AIP and control
groups. No statistically significant difference was obtained in
the mean score between the 2 groups. As for the 6 activities that

ge Population and EuroQol-5D Indicators Scores in Acute

Porphyria (n¼ 16) Control (n¼ 16)

75.00 93.75
25.00 6.25

0.00 0.00
87.50 100.00
12.50 0.00

0.00 0.00
75.00 87.50
25.00 12.50

0.00 0.00
31.25 62.50
62.50 31.25

6.25 6.25
68.75 37.50
31.25 56.25

0.00 6.25

P valuesy

76.56 (3.38) <0.01
0.79 (0.04) 0.08
0.84 (0.05) 0.72

mporal equivalence, VAS¼ visual analog scale.

www.md-journal.com | 5



TABLE 6. Barthel and Katz Indices: Percentage of Population According to Independence in Activities of Daily Living in Acute
Intermittent Porphyria Patients and Their Controls

Variable (range of scores) Porphyria (n¼ 16) Control (n¼ 16) P valuesy

Barthel index (0–100)z 98.1 (1.1)
�

100.0 (0.0)
�

0.1
Independent in all Barthel items, %§ 93.75 100
Feeding (10/5/0), %§ 100/0/0 100/0/0
Bathing (5/0), %§ 100/0 100/0
Dressing (10/5/0), %§ 93.75/6.25/0 100/0/0
Stairs (10/5/0), %§ 100/0/0 100/0/0
Bladder (10/5/0), %§ 100/0/0 100/0/0
Bowels (10/5/0), %§ 93.75/6.25/0 100/0/0
Grooming (5/0), %§ 93.75/6.25 100/0
Toilet use (10/5/0), %§ 100/0/0 100/0/0
Transfer (15/10/5/0), %§ 87.5/12.5/0/0 100/0/0/0
Mobility (15/10/5/0), %§ 93.75/6.25/0/0 100/0/0/0
Katz index (0–6)z 5.94 (0.06)

�
6.00 (0.00)

�
0.34

Independent in all Katz items, %z 93.75 100
Independent in:

Feeding, %§ 100 100
Bathing, %§ 100 100
Dressing, %§ 100 100
Continence, %§ 93.75 100
Transfer, %§ 100 100
Toileting, %§ 100 100

SEM¼ standard error of mean.�
Values are given as arithmetic means (SEM).
y Significant differences between porphyria patients and controls.
z

x2
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assess the level of dependence, 93.75% of AIP patients were
independent for all basic activities (level A). The remaining,
6.25% were considered dependent for 1 activity (continence)
(level B). The control group showed independence in all items.

DISCUSSION
The main findings of the present study were that AIP

patients showed statistically significant differences in terms of
anthropometry (ie, knee-heel height, biiliac diameter, CC,
triceps skinfold thickness, BIA, ponderal index, endomorphy,
and ectomorphy) and in the quality of life by the EQ-5D
questionnaire with respect to a control group.

Anthropometric Characteristics and Nutritional
Status

The literature shows that nutritional status is directly
related with variations in anthropometric measurements in
humans, which confirms the importance of determining anthro-
pometric measurements in the field of prevention, or for detect-
ing or assessing individuals or populations at risk of
malnutrition.26,27

Acute porphyrias attacks can be triggered by fasting or
carbohydrate restriction and are usually treated by the admin-
istration of glucose.2,28 The therapeutic intake of carbohydrates
leads patients with AIP gaining weight. Furthermore, losing

By unpaired Student t test.
§ No significant differences between the 2 populations were found by
weight can be very difficult for these patients due to the risk of
attacks induced by fasting.28 In the present study, the results for
BIA were higher in the porphyric patients than in the control.
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BMI is an index of weight relative to height and mainly
reflects energy balance. Midarm and CCs reflect subcutaneous
fat and body muscle mass and are influenced by both energy
balance and local muscle activity such as arm movement and
walking activity. In cases of undernutrition, CC is a better
indicator of body muscle mass because the legs contain over
half of the muscle mass of the body. MAC reflects subcutaneous
fat well but body muscle mass poorly because movement of the
arms in daily activities occurs until very late stages of wasting,
which helps maintain muscle mass locally.29 Overall, BMI is a
good indicator of weight change; CC is a good indicator of
functional status; and MAC is a good indicator of terminal
functional decline.5 In the present study, the results for CC
pointed to higher mean value in the porphyric patients.

The most widely used indicator as an index of obesity is the
BMI, but its main limitation is the inability to distinguish
between fat mass and fat-free mass. It tends to indicate all
the fat but not the distribution, whereas waist circumference
values abdominal adiposity and skinfold thickness indicate the
degree of adiposity and energy reserves distributed in different
body regions. This is important because not only the total body
fat but also its distribution plays an important role in the
predisposition to certain diseases; for example, abdominal fat
appears to be particularly relevant for cardiovascular and
metabolic disease.13,30 In the present study, the skinfold (tri-
ceps) results pointed to greater subcutaneous fat deposits in the
porphyric patients.

.

Somatotype analysis shows that in porphyric patients’
endomorphy, a parameter that refers to body fat, was greater
than ectomorphy, which is directly related to thinness. Several
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studies have suggested a positive correlation between somato-
type components and certain diseases.31,32 Similarly, our results
show that anthropometric parameters such as ponderal index
and somatotype components (endomorphy, ectomorphy) were
conditioned by the presence of the disease.

Quality of Life
The HRQoL was described by means of the EQ-5D

questionnaire. Other studies33 showed a porphyric population
distribution similar to our findings in this study, wherein the
percentage of porphyric patients who reported having some
problems (second level) was around 20% to 25 % with mobility
and daily activities, but >35% for pain/discomfort and anxiety/
depression. These results are consistent with the perception that
porphyrics have of their disease and the symptoms associated
with it, as indicated in the description of AIP given by Balwani
and Desnick,2 who mentioned that one of the main manifes-
tations of the disease is abdominal pain due to visceral neuro-
pathy. This is confirmed by the high percentage of the studied
porphyric population (68.75%) who responded to the second
and third level in the pain/discomfort dimension.

The quality of life reported by patients with chronic diseases
is generally lower than in subjects without chronic diseases, and
so higher values in the EQ-5D questionnaire are indicative of
better quality of life. Thus, depression, cancer, and other diseases
were seen to be predictors of risk in the VAS scale, with values
<70, whereas for the general population (absence of chronic
diseases), the observed score was higher.8,34 This is corroborated
by the results of our study in which the porphyric population
presented a mean value of 61.60 for the VAS.

Perneger et al34 observed that health scores were lower
among women, the elderly, those with basic education, users of
health services, and those with lower self-reported health status,
the population general showing a value of 0.83. In our study, the
porphyric population showed values slightly lower (0.77) as the
average age was 49.75 years.

Other questionnaires have been validated to study HRQoL,
mostly multiitem scales reflecting ADL, and some provide
subscales giving information on particular aspects, such as
mobility and personal care.35 Chronic diseases are often associ-
ated with a gradual dependence on others for ADL and with a
growing need for care at home.36,37 The combination of
measures such as the Barthel index and Katz index provide
detailed information not only on the more or less independently
performed ADL but also on how frequently the various activi-
ties were performed.35

In the present study, scores for both indices provide
conclusive evidence on the reduced dependence of porphyric
patients. The WHO International Classification of Functioning,
Disability, and Health describe disability in ADL as a multi-
factorial concept. ADL dependency is influenced by health
conditions, body function and structures, and environmental
and personal factors. Previous studies identified chronic dis-
eases, physical activity, BMI, intraabdominal fat, atherosclero-
sis, sex, education, smoking, quality of life, and depressive
symptoms as significant components of current ADL disabil-
ity.38 It follows that our study population did not have many of
the factors that determine the level of ADL.

The relationship between quality of life, nutrition, and
functionality is often complex. Törma et al39 demonstrated that
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better nutritional status is significantly associated with better
functional ability, including independent feeding and cognitive
status. The authors found that those with a BMI >27 (similar to

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
our porphyric population) assessed their HRQoL as being
higher than subjects with BMI <22. However, Bahat et al40

observed that the correlation of BMI with ADL scores were
more pronounced in females; Persson et al6 showed an
increased Katz index in patients undergoing nutritional inter-
vention with vitamin supplementation. However, there is some
evidence of a nonlinear association between anthropometric
parameters such as BMI and HRQL in patients with diabetes
and coronary artery disease,41 although Hunger et al42 showed
that BMI was significantly associated with EQ-5D question-
naire scores in persons with type 2 diabetes.

Similarly, in patients with osteoarthritis and other chronic
diseases, Van Schoor et al43 observed that of the 3 instruments
used to assess HRQoL, the EQ-5D was the least sensitive for
distinguishing changes in health perceived by the patients
themselves. However, the EQ-5D is still considered a useful
tool to measure HRQoL, as it integrates items of motor and
functional disorders with emotional dysfunction.44

Taking into account that many porphyria patients failed to
be diagnosed within a short period of time, the EQ-5D test could
contribute to identifying the presence or help follow the evol-
ution of the disease as it has been demonstrated that quality-of-
life factors are significantly abnormal in porphyria patients.32

CONCLUSION
According to our results and those obtained assessing

nutritional status of the porphyric population3 and taking into
account the characteristics concerning their carbohydrate needs
and, more specifically, the role of glucose intake in preventing
acute attacks of porphyria, anthropometric parameters and their
relationship with glucose levels should be taken into account
when considering a possible therapy that can control the
symptoms of the disease and thus improve patients’ autonomy.

It is deduced from the results obtained that the parameter
VAS in EQ-5D can discriminate the presence of porphyria. AIP
patients showed a high degree of independence in the ADL
when assessed by the Barthel and Katz tests.
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