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INTRODUCTION

Among respiratory diseases, COPD is an important but

Background: This study aimed to determine anthropometric indicators
associated with dyspnea and spirometric parameters in patients with chronic
obstructive pulmonary disease (COPD).

Materials and Methods: A cross-sectional and observational study was carried
out on 88 patients with COPD, who were visited in an outpatient respiratory
clinic of a university hospital during two months. Patient height, weight, body
mass index (BMI), waist circumference (WC), mid-upper arm circumference
(MUAQ), triceps skinfold thickness (TSFT) and subscapular skinfold thickness
(SST) were recorded. Also, data on lung function and dyspnea were collected.
The association between anthropometric indices and other parameters was
studied.

Results: Pearson’s correlation coefficient showed that forced expiratory volume
in one second (FEV1)% predicted was positively correlated with BMI (R=0.239,
P<0.05) and MUAC (R=0.431, P<0.01). By applying ANOVA, we found that the
relationship between FEV1% predicted and BMI (P=0.007), WC (P=0.019) and
MUAC (P<0.001) was statistically significant. Chi-square test showed that there
was an association between MUAC and dyspnea (P<0.05).

Conclusion: There was a relationship between FEV1% predicted and some
anthropometric indices such as BMI, MUAC and WC; also, we found an
association between MUAC and dyspnea.

Key words: Anthropometry, Chronic obstructive pulmonary disease,
Dyspnea, Forced expiratory volume in one second (FEV1)

but morbidities can be lessened by some measures like

quitting smoking, infection control and adequate

improvable respiratory condition. It can be one of the main
causes of poor quality of life and can lead to death. Because
of its high prevalence and high cost of treatment, it has an
excessive burden on health care system (1, 2). In addition,
COPD has significant systemic complications such as
malnutrition, weight loss and peripheral muscle

dysfunction (3). The disease is progressively debilitating

rehabilitation (2).

Previous studies have provided documents about the
relationship of extra-pulmonary manifestations and
respiratory status in COPD patients. The occurrence of
malnutrition in these patients is 20-50% and it has been
noticed as a predictor of clinical features. Also, peripheral

muscle dysfunction and wasting are common in these



patients and they are associated with disease severity and
mortality (1, 2, 4). Many of the previous studies used BMI
as an estimation of nutritional status; whereas, different
anthropometric indicators have been measured for
assessing the nutritional status and muscle dysfunction in
recent studies (5, 6).

This study aimed to focus directly on the
anthropometric  indicators  regardless of factors
representing nutritional status of COPD patients.
Therefore, we designed the present study to assess
anthropometric indicators in relation to spirometric

parameters and dyspnea in COPD patients.

MATERIALS AND METHODS
Study design and subjects

We carried out a cross-sectional study to determine

anthropometric indices associated with dyspnea and
spirometric parameters in COPD patients.
In this study, COPD was defined according to the Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
criteria. COPD was diagnosed when FEV1/forced vital
capacity (FVC) ratio was less than 70% even after
inhalation of a bronchodilator (7).

The inclusion criteria were stable COPD patients that
were visited in the respiratory clinic of Al-Zahra Hospital,
Isfahan, during a period of two months. However, patients
were excluded if they had any other respiratory disease,
confounding inflammatory conditions and malignancies or
if they were not willing to participate in this study. Finally,
88 patients were included in our study.

The study was approved by the Research Ethics
Committee of Isfahan University of Medical Sciences and
all the participants signed informed consent forms.
Measurements

In our study, data were obtained in 3 ways as follows:

First, by means of an interview, we collected some
information about demographic characteristics, smoking
status and dyspnea. For evaluating dyspnea, we used the

visual analog scale (8). The severity of dyspnea (in a scale

Emami Ardestani M, etal. 135

of 0 to 10) was divided into three categories: 1-3 for mild, 4-
6 for moderate, and 7-10 for severe dyspnea.

Second, we measured anthropometric indices including
BMI, WC, MUAC, TSFT and SST. The BMI was calculated
by dividing the weight in kilograms by the height squared
in meters. We measured the WC in the transverse plane
right on top of the iliac crest (9). MUAC was measured
with a millimeter tape at the midpoint of the non-dominant
arm, between the olecranon and acromion (10). For the last
two parameters, we grasped a fold of our patient's skin
between our thumb and index finger in a way that it
included skin and subcutaneous fat, but no muscle or
fascia. The contact surface of the caliper was put at a 90-
degree angle to the skinfold roughly lcm below the
fingers. For determining TSFT, skinfold was taken at the
posterolateral region in the middle of the acromial-
olecranon line while the non-dominant arm was in
supination position (11). The SST was measured 1 to 2 cm
below the inferior angle of the scapula (the bottom of the
shoulder blade) (12). Finally, lung function was assessed
by means of spirometry equipment (Ferrari KOKO
Louisville, CO, USA) and we measured FEV1, FVC, and
FEV1/FVC.

Statistical analysis

The data analysis was done using SPSS version 22.
Dyspnea and spirometric parameters were included in the
analysis as dependent variables. Anthropometric
indicators were analyzed as independent variables. One-
way ANOVA with post-hoc test and Chi-square test were
applied for quantitative and qualitative variables,
respectively.  Correlation between parameters was
evaluated using the Pearson's correlation coefficient (r). A

P value of <0.05 was considered statistically significant.

RESULTS

The study group consisted of 88 COPD patients (94.3%
males , 5.6% females).

The Pearson’s correlation test showed that FEV1%
predicted and BMI were positively correlated (R=0.239,
P<0.05). Also FEV1% predicted was correlated with MUAC
(R=0.431,P<0.01). These are shown in Table 1.
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Table 1. Relationship between anthropometric indicators and spirometric
parameters (Pearson’s correlation test)

Anthropometric

o FEV1 FVC FEV1/FVC
indices

BMI 0.239* 0.195 0.186
wC 0.164 0.124 0.127
MUAC 0.431* 0.367* 0.289*
TSFT 0.160 0.136 0.082
SST 0.199 0.151 0.131

FEV1: Forced expiratory volume in 1 second, FVC: Forced vital capacity, BMI: Body mass index, WC: Waist
circumference, MUAC: Mid-upper arm circumference, TSFT: Triceps skin fold thickness, SST: Subscapular

skinfold thickness., * Correlation is significant at 0.05 level, ** Correlation is significant at 0.01 level

The COPD patients were classified according to each
anthropometric indicator and were analyzed with one-way
ANOVA for assessing spirometric parameters (Table 2).

For BMI, patients were categorized as follows (13):
Underweight with BMI<20, normal with 20<BMI<25, and
overweight/obese for BMI>25 kg/m2 We found that the
lower the BMI, the lower the FEV1 (P=0.007). The post-hoc
Tukey’s test indicated that there were significant
differences between underweight and overweight/obese
groups, and also between normal and overweight/obese

groups.

Table 2. Anthropometric indices and Spirometric parameters

For WC, we classified people as follows (14): 1 for
WC<90cm and 2 for WC>90 cm. As mentioned earlier,
there was no correlation in this regard by the Pearson’s
test, but after classification and applying ANOVA, we
found a significant association between WC and FEV1; it
was shown that the lower the WC, the lower the FEV1
(P=0.019).

We used tertile to assess MUAC, TSFT and SST. For

MUACG, patients were categorized as follows:
1) MUAC < 27 cm, 2) 27 cm <MUACS 31.6 cm and 3)
MUAC > 31.6 cm. It was found that the lower the MUAC,
the lower the FEV1 (P<0.001). The post-hoc test showed
that there were significant differences between the 1st and
3rd groups, and also between the 2nd and 3rd groups.

For TSFT, the classification of patients was as follows:
1) TSFT <13 mm, 2) 13 < TSFT <20 mm and 3 ) TSFT > 20
mm and about the last anthropometric indicator, SST, the
patients were categorized as follows:

1) SST <15.8 mm, 2) 15.8 < SST < 24.2 mm and 3) SST
> 242 mm.

In spite of all, ANOVA did not find a significant
association between FEV1 and TSFT or SST distribution.

Anthropometric indices FEV1 P value FVC P value FEV1/FVC P value
<20 39.1+20.0¢ 48.8421.6 61+7.7

BMI 20< <25 41.2416.18 0.007 52.5+17.2 0.027 61.5£10.9 0.131
225 52.2+16.4% 60.7+14.5 65+6.6
<90 41£19.1 51.6+19.8 61.449.8

we >90 50+16.1 0019 58.8+15 0056 64.317.3 0117
<27 38.3+16.3% 49.6+18.2* 60.5+10.3*

MUAC 27< <316 45+16.6¢ <0.001 54.7+15.88 0.003 64.248.8¢ 0.042
31.6< 56.7+15.9% 64.2+14.8% 65.8+4.9“8
<13 44.9+20.3 54.6+20.3 62.548.8

TSFT 13<<20 43+15.9 0.212 53.5+16.3 0.397 62.8+10.2 0.646
20< 51+16.7 59.5+15.2 64.546.8
<15.8 42.3+21.1 52.3+21.4 61.5£9.8

SST 15.8<<24.2 4574154 0.211 56.5+14.8 0.395 63+8.9 0.336
24.2< 50.6+16.4 58.5+15.5 64.86.6

FEV1: Forced expiratory volume in 1 second, FVC: Forced vital capacity, BMI: Body mass index, WC: Waist circumference, MUAC: Mid-upper arm circumference, TSFT: Triceps skin fold
thickness, SST: Subscapular skinfold thickness., a: Represents the difference between 1stand 3" groups, B: Represents the difference between 2nd and 3rd groups
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Chi-square test was applied for assessing the
relationships between anthropometric indicators and
dyspnea in COPD patients (Table 3). It was shown that
there was an association between MUAC and severity of
dyspnea (P=0.021).

Table 3. Anthropometric indices and clinical respiratory status

Anthropometric indices Mild Moderate Severe P value
<20 2(11.8%) 9(52.9%) 6(53.3%)

BMI 20< <25 5(17.9%) 13(46.4%)  10(35.7%) 0.403
225 14(32.6%)  15(34.9%)  14(32.6%)
<90 6(16.2%) 18(48.6%)  13(35.1%)

WC 0.325
>90 15(29.4%)  19(37.3%)  17(33.3%)
<27 4(19%) 15(40.5%)  16(53.3%)

MUAC 27<<316 5(23.8%) 9(24.3%) 10(33.3%) 0.021
31.6< 12(57.1%)  13(35.1%)  4(13.3%)
<13 8(38%) 14(37.8%) 8(26.6%)

TSFT 13<<20 3(14.2%) 12(32.4%) 15(50%) 0.100
20< 10(47.6%)  11(29.7%) 7(23.3%)
<15.8 7(24.1%) 13(44.8%) 9(31%)

SST 15.8<<24.2 4(13.3%) 13(43.3%)  13(43.3%) 0.388
24.2< 10(34.5%)  11(37.9%) 8(27.6%)

BMI: Body mass index, WC: Waist circumference, MUAC: Mid-upper arm circumference,
TSFT: Triceps skin fold thickness, SST: Subscapular skinfold thickness.

DISCUSSION

COPD is not only a respiratory disease but also a
systemic inflammatory condition. Malnutrition and weight
loss are the two common problems of COPD patients (15).
Causes of weight loss in COPD patients include eating
problems (16, 17), high price of ventilation facilities, high
metabolic rate (18, 19) and oxidative stress that causes
systemic inflammation (20, 21). As stated earlier,
anthropometric indicators have been used for assessing
nutritional status and muscle dysfunction (5, 6). The
greater the malnutrition and weight loss, the greater the
disease severity (4, 5).

Our study demonstrated independent relationships
between anthropometric indices and spirometric
parameters or dyspnea.

In this study, we measured anthropometric indicators

namely BMI, WC, MUAC, TSFT and SST.
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The study displayed that from 88 patients, 19.3% were
underweight, 31.8% were normal weight and 48.8% were
overweight/obese. It was shown that underweight patients
had lower FEV1; this finding is in accordance with
previous studies (6, 13, 22, 23). It means that the higher the
BM]I, the higher the FEV1. This finding is also in line with
the study of Assal and Kamal, since they showed that BMI
is positively correlated with FEV1 (24). Also, Mitra et al.
demonstrated that as the severity of disease increased, the
BMI of patients decreased (25).

The cause and effect relationship illustrating the
correlation of BMI and FEV1, is unknown (13). Low BMI
may be due to respiratory problems; it is also possible that
patients with low BMI experience more severe disease (26).

In contrast to what was mentioned, in some studies, it
has been shown that free fat mass index is more sensitive
than BMI for estimating disease severity (27, 28); it was
said that there is no correlation between BMI and FEV1 or
FEV1/FVC (28). These controversies may be due to
patients” underlying conditions (6).

We did not find any relationship between BMI and
dyspnea. In some studies, underweight patients had higher
frequency of exacerbations (13, 29, 30). In several studies,
BMI was proven to be a predictor of mortality;
underweight patients had higher mortality rate (4, 5, 13). It
was shown that overweight COPD patients had lower
mortality (13, 22, 23, 31); however, midthigh muscle cross-
sectional area (30) and mid-arm muscle area (10) are
indicated to be better predictors of mortality in these
patients. Moreover, some researchers found a relationship
between decreased muscle mass and mortality,
independent of reduction in FEV1 (32).

In our study, the prevalence of abdominal obesity
(WC>90cm) was 57.9%. The patients who had lower WC
(£90cm) had lower means of FEV1. We did not find a
significant association between WC and dyspnea. In a
previous study, WC was used, like MUAC, as an
anthropometric indicator for evaluation of malnutrition;
but they did not report a significant association between

WC and FEV1 or other parameters (5).
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About MUAC, our study confirmed that there was a
relationship between MUAC and FEV1. The lower the
MUAC, the lower the FEV1. Also, MUAC had an
association with dyspnea. However, according to Table 3,
there was no definite increasing or decreasing trend for
frequencies in MUAC grouping by dyspnea, and this was
probably due to the small number of patients. In previous
studies, MUAC was used for assessing nutritional status
(5, 29); however, we did not find any study to show the
relationship between MUAC and FEV1 or dyspnea,
directly.

Another anthropometric indicator that we assessed in
our study was TSFT. There was no relationship between
TSFT and FEV1 or dyspnea. Usually, in the recent studies,
TSFT was evaluated besides MUAC as a nutritional status
indicator (5). Also, a previous study reported that MUAC,
TSFT and MAMC were significantly lower in COPD
patients with malnutrition (29).

The last anthropometric indicator evaluated was SST.
We found that, there was no correlation between SST and
spirometric parameters or dyspnea. To the best of authors’
knowledge, there has been no study on SST in COPD
patients.

Anthropometric indices can be wused to predict
malnutrition (5). What is important about nutritional status
in these patients is that malnutrition is treatable and this
has been emphasised in COPD management
recommendations (33). There are potential benefits in
improving nutritional status, including resolving
symptoms and improving the prognosis of disease (4).

One limitation of our study was that evaluation of
dyspnea in our study depended on patients, and they
might have had difficulty in estimating its severity.

Also, we only had five female patients; thus, we
could not compare the parameters between men and
women. Further studies are recommended in this regard
on both sexes.

Moreover, further studies are required to evaluate

anthropometric indices; for example, in terms of the

association of MUAC and dyspnea, we did not find a

definite increasing or decreasing trend, probably because
of the small number of patients in our study. Thus, more
studies on larger sample sizes are required to evaluate
these factors. Furthermore, since no study was found on
SST in COPD patients, further studies need to be done in
order to reach a definite conclusion with regard to this

indicator.

CONCLUSION

This study examined antropometric indicators in
COPD patients and their association with spirometric
parameters and dyspnea. it was shown that FEV1 was
associated with BMI, WC and MUAC, and MUAC was
associated with dyspnea. We did not find any association

between these parameters and TSFT or SST.

Acknowledgments
We would like to thank the staff of the lung function
laboratories of Al-Zahra Hospital and appreciate all

patients who participated in this study.

REFERENCES

1. Vilar6 ], Ramirez-Sarmiento A, Martinez-Llorens JM,
Mendoza T, Alvarez M, Sanchez-Cayado N, et al. Global
muscle dysfunction as a risk factor of readmission to hospital
due to COPD exacerbations. Respir Med 2010;104(12):1896-
902.

2. Petty TL. The history of COPD. Int | Chron Obstruct Pulmon
Dis 2006;1(1):3-14.

3. Decramer M, De Benedetto F, Del Ponte A, Marinari S.
Systemic effects of COPD. Respir Med 2005;99 Suppl B:S3-10.

4. Lee H, Kim S, Lim Y, Gwon H, Kim Y, Ahn JJ, et al.
Nutritional status and disease severity in patients with chronic
obstructive pulmonary disease (COPD). Arch Gerontol Geriatr
2013;56(3):518-23.

5. Pirabbasi E, Najafiyan M, Cheraghi M, Shahar S, Abdul Manaf
Z, Rajab N, et al. Predictors' factors of nutritional status of
male chronic obstructive pulmonary disease patients. ISRN

Nurs 2012;2012:782626.

Tanaffos 2016; 15(3): 134-140



10.

11.

12.

13.

14.

15.

Higashimoto Y, Yamagata T, Honda N, Satoh R, Sano H,
Iwanaga T, et al. Clinical and inflammatory factors associated
with body mass index in elderly patients with chronic
obstructive Geriatr  Gerontol Int
2011;11(1):32-8.

Rabe KF, Hurd S, Anzueto A, Barnes PJ, Buist SA, Calverley P,

pulmonary  disease.

et al. Global strategy for the diagnosis, management, and
prevention of chronic obstructive pulmonary disease: GOLD
executive summary. Am ]| Respir Crit Care Med
2007;176(6):532-55.

Papaioannou Al, Loukides S, Gourgoulianis KI, Kostikas K.
Global assessment of the COPD patient: time to look beyond
FEV1? Respir Med 2009;103(5):650-60.

Wiener C, Fauci A, Braunwald E, Kasper D, Hauser S, Longo
D, et al. Harrisons Principles of Internal Medicine Self-
Assessment and Board Review 18th Edition. McGraw Hill
Professional; 2012 Jul 17.

Soler-Cataluna JJ, Sanchez-Sanchez L, Martinez-Garcia MA,
Séanchez PR, Salcedo E, Navarro M. Mid-arm muscle area is a
better predictor of mortality than body mass index in COPD.
Chest 2005;128(4):2108-15.

Ruiz L, Colley JR, Hamilton PJ. Measurement of triceps
skinfold thickness. An investigation of sources of variation. Br
J Prev Soc Med 1971;25(3):165-7.

Tanner JM, Whitehouse RH. Revised standards for triceps and
subscapular skinfolds in British children. Arch Dis Child
1975;50(2):142-5.

Hallin R, Gudmundsson G, Suppli Ulrik C, Nieminen MM,
Gislason T, Lindberg E, et al. Nutritional status and long-term
mortality in hospitalised patients with chronic obstructive
pulmonary disease (COPD). Respir Med 2007;101(9):1954-60.
Delavari A, Forouzanfar MH, Alikhani S, Sharifian A,
Kelishadi R. First nationwide study of the prevalence of the
metabolic syndrome and optimal cutoff points of waist
circumference in the Middle East: the national survey of risk
factors for noncommunicable diseases of Iran. Diabetes Care
2009;32(6):1092-7.

Godoy I, Castro E Silva MH, Togashi RH, Geraldo RR,

Campana AO. Is chronic hypoxemia in patients with chronic

obstructive pulmonary disease associated with more marked

16.

17.

18.

19.

20.

21.

22.

23.

24.

Emami Ardestani M, etal. 139

nutritional deficiency? A study of the fat-free mass evaluated
by anthropometry and bioelectrical impedance methods. |
Nutr Health Aging 2000;4(2):102-8.

Schols AM, Creutzberg EC, Buurman WA, Campfield LA,
Saris WH, Wouters EF. Plasma leptin is related to
proinflammatory status and dietary intake in patients with
chronic obstructive pulmonary disease. Am ] Respir Crit Care
Med 1999;160(4):1220-6.

Nicklas BJ, Tomoyasu N, Muir ], Goldberg AP. Effects of
cigarette smoking and its cessation on body weight and
plasma leptin levels. Metabolism 1999;48(6):804-8.

Palange P, Forte S, Felli A, Galassetti P, Serra P, Carlone S.
Nutritional state and exercise tolerance in patients with
COPD. Chest 1995;107(5):1206-12.

Schols AM, Buurman WA, Staal van den Brekel AJ, Dentener
MA, Wouters EF. Evidence for a relation between metabolic
derangements and increased levels of inflammatory mediators
in a subgroup of patients with chronic obstructive pulmonary
disease. Thorax 1996,51(8):819-24.

Vestbo ], Prescott E, Almdal T, Dahl M, Nordestgaard BG,
Andersen T, et al. Body mass, fat-free body mass, and
prognosis in patients with chronic obstructive pulmonary
disease from a random population sample: findings from the
Copenhagen City Heart Study. Am ] Respir Crit Care Med
2006;173(1):79-83.

MacNee W. Oxidative stress and lung inflammation in
airways disease. Eur ] Pharmacol 2001;429(1-3):195-207.
Landbo C, Prescott E, Lange P, Vestbo ], Almdal TP.
Prognostic value of nutritional status in chronic obstructive
pulmonary disease. Am ] Respir Crit Care Med
1999;160(6):1856-61.

Prescott E, Almdal T, Mikkelsen KL, Tofteng CL, Vestbo ],
Lange P. Prognostic value of weight change in chronic
obstructive pulmonary disease: results from the Copenhagen
City Heart Study. Eur Respir ] 2002;20(3):539-44.

Assal HH, Kamal E. Body mass index and its relation to
GOLD stage in chronic obstructive pulmonary disease

patients. Egyptian Journal of Chest Diseases and Tuberculosis

2016;65(2):411-4.

Tanaffos 2016; 15(3): 134-140



140 Anthropometric Indicators in COPD Patients

25.

26.

27.

28.

29.

Mitra M, Ghosh S, Saha K, Saha A, Panchadhyayee P, Biswas
A, et al. A study of correlation between body mass index and
GOLD staging of chronic obstructive pulmonary disease
patients. The Journal of Association of Chest Physicians
2013;1(2):58.

Harik-Khan RI, Fleg JL, Wise RA. Body mass index and the
risk of COPD. Chest 2002;121(2):370-6.

Schols AM, Broekhuizen R, Weling-Scheepers CA, Wouters
EF. Body composition and mortality in chronic obstructive
pulmonary disease. Am | Clin Nutr 2005;82(1):53-9.

Ischaki E, Papatheodorou G, Gaki E, Papa I, Koulouris N,
Loukides S. Body mass and fat-free mass indices in COPD:
relation with variables expressing disease severity. Chest
2007;132(1):164-9.

Yang YM, Sun TY, Liu XM. The role of serum leptin and
tumor necrosis factor-alpha in malnutrition of male chronic
obstructive pulmonary disease patients. Chin Med ] (Engl)
2006;119(8):628-33.

30.

31.

32.

33.

Hallin R, Koivisto-Hursti UK, Lindberg E, Janson C.
Nutritional status, dietary energy intake and the risk of
exacerbations in patients with chronic obstructive pulmonary
disease (COPD). Respir Med 2006;100(3):561-7.

Schols AM, Slangen ], Volovics L, Wouters EF. Weight loss is a
reversible factor in the prognosis of chronic obstructive
pulmonary disease. Am ]| Respir Crit Care Med 1998;157(6 Pt
1):1791-7.

Marquis K, Debigaré R, Lacasse Y, LeBlanc P, Jobin ], Carrier
G, et al. Midthigh muscle cross-sectional area is a better
predictor of mortality than body mass index in patients with
chronic obstructive pulmonary disease. Am | Respir Crit Care
Med 2002;166(6):809-13.

Celli BR, MacNee W; ATS/ERS Task Force. Standards for the
diagnosis and treatment of patients with COPD: a summary of

the ATS/ERS position paper. Eur Respir ] 2004;23(6):932-46.

Tanaffos 2016; 15(3): 134-140



