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Obesity is an excessive accumulation of fat in the body and is measured in terms of increased
body mass index. Its prevalence is increasing in all age groups and is now considered to be a
global epidemic. Albumin is the most abundant plasma protein synthesized in the liver and is
customarily utilised to detect malnourishment and severe starvation. It is one of the poor
prognostic factors in medical, surgical, and critically ill patients. Objective: To identify the
relationship between obesity and morbid obesity and hypoalbuminemia in adults in Pakistan
with no signs of liver or kidney disease. Methods: Jinnah Allama Igbal Institute of Diabetes and
Endocrinology (JAIDE), Jinnah Hospital Lahore Pakistan, was chosen for the completion of this
cross-sectional study with a time frame of October 2019 to April 2020. 90 patients, ranging
between ages of 18 and 70 years, without liver and kidney diseases, were recruited and were
divided into three categories, healthy control, obese, and morbidly obese on the basis of BMI.
Venous blood samples for albumin were taken. Results: The percentage of hypoalbuminemia
was 10.0% in healthy controls, 40.0% in the obese group, and 46.7% in morbidly obese.
Hypoalbuminemia rate was significantly higher in obese and morbidly obese groups (p-value
0.005) as compared to healthy controls, independent of age, sex, and diabetes. Conclusions:
Upon completion of this study, it was concluded that the morbid obesity and obesity are the
independent forecasters of hypoalbuminemia.

INTRODUCTION

Obesity is defined as an abnormal deposition of body fat
and is evaluated utilising the Body Mass Index (BMI)[1,2].
Obesity with BMI>30kg/m?’ or overweight with BMI ranging
between 25 to 29.9 kg/m’)is linked to mortality and illness.
This fact has been developed in the medical field for even
more than two millennia [3-4]. Overweight is becoming
increasingly prevalentin all age categories and is currently
regarded a worldwide epidemic. Obesity was believed to
affect 108 million children and 604 million adults in 2015. Its
prevalence has increased among almost all regions of the
world since 1980, nearly doubling in 70 countries [5].The
complications of obesity are linked to a variety of chronic

conditions, including metabolic syndrome, type 2 diabetes
mellitus, coronary heart disease, obstructive sleep apnea,
osteoarthritis, Non-Alcoholic Fatty Liver Disease (NAFLD),
and breast, colon, and many other malignancies [6-7]. Key
factors which are contributing to increase the obesity
burden are changing trends of food, rapid industrialization,
urbanizationandsedentarylifestyle. This factisknown that
various countries having the highest burden of obesity also
have the highest burden of metabolic syndrome and
diabetes mellitus [8]. Previously only developed countries
were facing this major public health issue of obesity but
now for the last 20 years, prevalence of obesity has
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increased to three times in all age groups both in
developing and developed countries because of
accelerated environmental and social transition. On the
otherhand, developing countries are already facing various
issues of malnutrition, especially in children[39]. Albuminis
aplasma proteinthatisthe mostabundantand synthesized
inthe liver. In the medical field, it is used as an indicator of
chronic starvation and malnutrition. Hypoalbuminemia is
defined as serum albumin less than 3.5 mg/dl and it is
prevalent in people who have acute or chronic health
issues. According to the literature, 20% of patient
populations have hypoalbuminemia at the time of
hospitalisation. Various conditions can cause
hypoalbuminemia, the most common are acute and
chronic inflammatory responses. According to The
Academy of Nutrition and Dietetics albumin level should be
interpreted with caution because of its negative
correlation with kidney, liver, and other different
inflammatory diseases [10]. The evaluative criteria for
abnormal albumin threshold assessment in obese patients
is not well characterised. According to the scientific
evidence, "obesity is a chronic inflammatory condition in
which adipocyte hypertrophy and hypoxia result in the
formulation of pro-inflammatory cytokines, including
tumour necrosis factor-alpha[11-12]. Yet another prospect
could be that this chronic inflammatory condition causes
modified serum albumin thresholds in obese people. In a
study of the literature, researchers looked at the
relationship among Body Mass Index (BMI) and albumin
levels in adults with diabetes [13-14] or the relationship
between body mass index and glycated albumin [15].
According to one research, serum albumin levels in obese
non-diabetic youngstersare low[16]. Few researches have
looked at obesity and morbid obesity as predictive factors
of hypoalbuminemiain adults. One of these studies showed
“obese subjects had significantly higher odds of
hypoalbuminemia, with 0dd Ratio (OR) of 4.10, 95%
Confidence Interval (Cl) ranging between 1.50 to 11.27 with
P-value of 0.006, as did morbidly obese subjects having OR
of 6.94, 95% Cl ranging between 1.91and 25.23 and P-value
of 0.003" [17]. Further studies are required to make
recommendations to interpret albumin in obese
individuals. The purpose of thisresearch was to identify the
relationship between obesity and morbid obesity and
hypoalbuminemiainadultsin Pakistan with no signs of liver
orkidneydisease.

METHODS

Jinnah Allama Igbal Institute of Diabetes and
Endocrinology (JAIDE), Jinnah Hospital, Lahore Pakistan,
was chosen for the completion of this cross-sectional
study with a time frame of October 2019 to April 2020 after
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the synopsis approval from College's ethical review board.
The study was carried out based on the importance of a
betterclinical practice, asdemonstratedin the Declaration
of Helsinki. 90 patients, ranging between ages of 18 and 70
years, without liver and kidney diseases, were recruited.
Every participant was provided with written informed
consent. The participants were divided into three
categories, healthy control (BMI18.5 to 24.9 kg/m2), obese
(BMI25t029.9 kg/m2)and morbidly obese (BMI>30 kg/m2).
Patients with BMI <18.5 kg/m2, liver and kidney disease
were eliminated from the research. The research included
demographic data such as height, weight, and gender.
Body mass index (BMI) was determined by dividing body
weight in kg by body height squared in meters. Patients
were asked regarding diabetes, any chronic illness,
medications ever used, and the presence of other
comorbidities. Venous blood samples for albumin were
taken.

Calculation of sample size was achieved by the following

formula: s 5
- (21-3 + Z1-(u/2)) (61 + 62 )

(U1 B |~Jz)2
Where the study power is equal to 90% and significance
levelisequalto5%[17].
And,
z,,=90% power of the study
Z,.a» = 5% level of significance
Y, = Anticipated mean Albumin levels in healthy controls
Y, = Anticipated mean Albumin levels in obese cases
9, = Standard deviation of Albumin levels in healthy controls
0, = Standard deviation of Albumin levels in obese cases
n =Minimum sample size for each group

The Statistical Package for Social Sciences(SPSS)version
20.0 was leveraged to assess the complete data (IBM
Statistics Incorporated, Chicago, IL, USA). Frequency and
percentage were given for gender and hypoalbuminemia.
The chi-square test was utilised to evaluate the
relationship between obese and morbidly obese statusand
hypoalbuminemia. Additionally, p-value <0.05was taken as
significant.

RESULTS

Out of 90 subjects, 30 were obese, 30 were morbidly obese
and 30 were healthy control. The mean age of the healthy
control was 37.7 + 14.7, the mean age of the obese group
was 41.5 + 13.7 and the mean age of the morbidly obese
groupwas 45.8+13.5. According to one-way ANOVA test, no
statistically crucial differentiation in mean age among
groupswasdiscovered. TableT.

Variables
Age (in years)

Healthy controls Obese
37.7+14.7 41.5+13.7

Table1: showingmeanage of amonggroups

Morbidly obese P-Value
45.8+13.5 0.087
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Chisquare test showed that genderdistribution was similar
amongallthree groupswithap-value of 0.295, Table 2.

Gender

Category Male Female P-Value
Healthy control 16(53.3%) 14 (46.7%)
Obese 10(33.3%) 20(66.7%) 0.295
Morbid obese 13(43.3%) 17(56.7%)

Table 2: showing genderdistributionamonggroups

Diabetic patients were higher in the obese and morbidly
obese group however; this difference was statistically
insignificant witha p-value of 0.094, Table 3.

Diabetes Mellitus

Category Yes No P-Value
Healthy control 8(26.7%) 22(73.3%)
Obese 14 (46.7%) 16(53.3%) 0.094
Morbid obese 16(53.3%) 14 (46.7%)

Table 3: diabetic patientsamonggroups

The percentage of hypoalbuminemia was 10.0% in healthy
controls, 40.0% in the obese group, and 46.7% in the
morbidly obese. The chi-square test showed that the
hypoalbuminemia rate was significantly higher in obese
and morbidly obese groups as compared to healthy
controls, Table 4.

Hypoalbuminemia

Categor
L Yes No

Healthy control 3(10.0%) 27(90.0%)
Obese 12(40.0%) 18(60.0%) 0.005
Morbid obese 14(46.7%) 16(53.3%)

Table 4: showing a comparison of hypoalbuminemia among
groups

The median albumin levels of healthy control were 4.1(3.7 -
4.3), the median albumin levels of the obese group were 3.8
(3.3 - 3.9) and the median albumin levels of the morbidly
obese group was 3.6 (3.3 - 3.8). -+Kruskal-Wallis test
revealed a statistically significant variation in median
albumin status among groups. Pair wise comparison
indicated that the median albumin levels of obese and
morbidly obese group was significantly lower as compared
to healthy controls while no significant variation was
determined between obese and morbidly obese groups,
Tableb.

Variables Healthy controls Obese Morbidly obese P-Value
Albumin 4.0+0.33 3.7+0.39 3.6+£0.25 <0.001
(g/dL) 41(3.7-4.3) [3.8(3.3-3.9)] 3.6(3.3-3.8)

Table5: Showingmeanalbuminamonggroups

DISCUSSION

The results of this study recommends significant
hypoalbuminemia status in comparison with healthy
control group (p-value 0.005) with obese and morbidly
obese patients. There was no impact of including age, sex
and diabetes mellitus in results. So individuals with normal
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BMIhadalowincidence of hypoalbuminemia. The results of
our study align with that of prior conducted studies,
demonstrating a negative correlation between obesity and
children and adults'albumin levels[13,17]. Prior researches
have revealed a negative association between albumin and
BMIamong adults but only diabetic patients were included
inthese previously described studies[14-15]and instead of
simple albumin, they assessed glycated aloumin[14]or only
compared albumin levels among various obesity groups
[18]. According to a Brazilian study, more than 85% of
overweight and obese elderly individuals, admitted to the
hospital had hypoalbuminemia in correlation with age and
nutritional status instead of BMI and metabolic syndrome
[19]. While our study compares the hypoalbuminemia in
obese and morbidly obese subjects with the healthy
control group. Medical and surgical outcomes of the
patient can be predicted using serum albumin levels [20-
22]. Mortality and morbidity in critically ill patients can be
independently predicted using albumin levels [23].
Surgical data also suggested that patients with
hypoalbuminemia had poor surgical outcomes like delayed
wound healing, need for repeat surgery, and higher
readmissionrates.

CONCLUSIONS

In our studied population, the prevalence of
hypoalbuminemia was significantly high among obese and
morbidly obese personsas comparedto the healthy control
group. As hypoalbuminemia is an important independent
prognostic factoramong surgical, medical, and critically ill
patients, internationally clear consensuses are needed to
interpret hypoalbuminemia among obese and morbidly
obese persons. This study may help make these
consensusesbut further studies mayalso be needed.

REFERENCES

[1] Romero-Corral A, Somers VK, Sierra-Johnson J,
Thomas RJ, Collazo-Clavell ML, Korinek J, et al.
Accuracy of body mass index in diagnosing obesity in
the adult general population. International Journal of
Obesity 2008 Jun; 32(6):959-66. doi: 10.1038/ijo.
2008.11.

[2] Ogden CL, Carroll MD, Lawman HG, Fryar CD,
Kruszon-Moran D, Kit BK, et al. Trends in Obesity
Prevalence Among Children and Adolescents in the
United States, 1988-1994 Through 2013-2014. Journal
of the American Medical Association 2016 Jun;
315(21):2292-9. doi: 10.1001/jama.2016.6361.

[3] BrayGA. The battle of the bulge: a history of obesity
research. Dorrance Publishing Company; 2007.

[4] NCD Risk Factor Collaboration (NCD-RisC). Trends in
adult body-mass index in 200 countries from 1975 to
2014: a pooled analysis of 1698 population-based

Copyriqht@ZDZZ,PJHS, Published by Crosslinks International Publishers PJHS VOL. 3 Issue. 3 August 2022
1] - BY This work is licensed under a Creative Commons Attribution 4.0 International License.




Magsood M et al.,

PJHS VOL. 3 Issue. 3 August 2022

Obese and Morbidly Obese Status with Hypoalbuminemia in Adults

measurement studies with 19.2 million participants.
Lancet. 2016 Apr; 387(10026):1377-1396. doi: 10.1016/
S0140-6736(16)30054-X.

GBD 2015 Obesity Collaborators, Afshin A,
Forouzanfar MH, ReitsmaMB, SurP, EstepK, Lee A, et
al. Health Effects of Overweight and Obesity in 195
Countries over 25 Years. The New England Journal of
Medicine. 2017 Jul; 377(1):13-27. doi: 10.1056/NEJMoa
1614362.

Must A, Spadano J, Coakley EH, Field AE, Colditz G,
Dietz WH. The disease burden associated with
overweight and obesity. Journal of the American
Medical Association. 1999 Oct; 282(16):1523-9. doi:
10.1001/jama.282.16.1523.

Bianchini F, Kaaks R, Vainio H. Overweight, obesity,
and cancer risk. Lancet Oncology. 2002 Sep:
3(9):565-74. doi: 10.1016/s1470-2045(02)00849-5.
Campos P, Saguy A, Ernsberger P, Oliver E, Gaesser G.
The epidemiology of overweight and obesity: public
health crisis or moral panic? International journal of
epidemiology 2006 Feb; 35(1):55-60. doi: 10.1093/ije/
dyi254.

Hossain P, Kawar B, El Nahas M. Obesity and diabetes
in the developing world—a growing challenge. The
New England Journal of Medicine 2007 Jan;
356(3):213-5. doi: 10.1056/NEJMp068177.

White JV, Guenter P, Jensen G, Malone A, Schofield
M: Academy of Nutrition and Dietetics Malnutrition
Work Group; A.S.P.E.N. Malnutrition Task Force;
A.S.P.E.N. Board of Directors. Consensus statement
of the Academy of Nutrition and Dietetics/American
Society for Parenteral and Enteral Nutrition:
characteristics recommended for the identification
and documentation of adult malnutrition
(undernutrition). Journal of the Academy of Nutrition
and Dietetics 2012 May; 112(5):730-8. doi: 10.1016/
j.jand.2012.03.012.

Sikaris KA. The clinical biochemistry of obesity. The
Clinical Biochemist Reviews. 2004 Aug; 25(3):165.
Netzer N, Gatterer H, Faulhaber M, Burtscher M,
Pramsohler S, Pesta D. Hypoxia, Oxidative Stress and
Fat. Biomolecules. 2015 Jun; 5(2):1143-50. doi:
10.3390/biom5021143.

Koga M, Matsumoto S, Saito H, Kasayama S. Body
mass index negatively influences glycated albumin,
but not glycated hemoglobin, in diabetic patients.
Endocrine Journal. 2006 Jun; 53(3):387-91. doi:
10.1507/endocrj.k05-137.

Miyashita Y, Nishimura R, Morimoto A, Matsudaira T,
Sano H, Tajima N. Glycated albumin is low in obese,
type 2 diabetic patients. Diabetes Research and
Clinical Practice 2007 Oct; 78(1):51-5. doi: 10.1016/j.

[16]

[17]

[18]

DOI: https://doi.org/10.54383/pjhs.v3i03.62

diabres.2007.02.021.

Koga M, Otsuki M, Matsumoto S, Saito H, Mukai M,
Kasayama S. Negative association of obesity and its
related chronic inflammation with serum glycated
albumin but not glycated hemoglobin levels. Clinica
Chimica Acta 2007 Mar; 378(1-2):48-52. doi: 10.1016/j.
cca.2006.10.013.

Nishimura R, Kanda A, Sano H, Matsudaira T,
MiyashitaY, Morimoto A, et al. Glycated albuminis low
in obese, non-diabetic children. Diabetes Research
and Clinical Practice 2006 Mar; 71(3):334-8. doi:
10.1016/j.diabres.2005.07.008.

Mosli RH and Mosli HH. Obesity and morbid obesity
associated with higher odds of hypoalbuminemia in
adults without liver disease or renal failure. Diabetes,
Metabolic Syndrome and Obesity 2017 Nov; 10:467-
472.doi:10.2147/BMS0.5149832.

Fu MC, McLawhorn AS, Padgett DE, Cross MB.
Hypoalbuminemia Is a Better Predictor than Obesity
of Complications After Total Knee Arthroplasty: A
Propensity Score-Adjusted Observational Analysis.
HSS Journal. 2017 Feb; 13(1):66-74. doi: 10.1007/s
11420-016-9518-4.

Brock F, Bettinelli LA, Dobner T, Stobbe JC, Pomatti
G, Telles CT. Prevalence of hypoalbuminemia and
nutritional issues in hospitalized elders. Revista
Latino-Americana de Enfermagem 2016 Aug; 24:
€2736.doi:10.1590/1518-8345.0260.2736.

Herrmann FR, Safran C, Levkoff SE, Minaker KL.
Serum albumin level on admission as a predictor of
death, length of stay, and readmission. Archives of
internalmedicine 1992 Jan; 152(1):125-30.

Nicholson JP, Wolmarans MR, Park GR. The role of
albumin in critical illness. British journal of
anaesthesia. 2000 Oct; 85(4):599-610. doi: 10.1093/
bja/85.4.599.

Dietch ZC, Guidry CA, Davies SW, Sawyer RG.
Hypoalbuminemia is disproportionately associated
with adverse outcomes in obese elective surgical
patients. Surgery for Obesity and Related Diseases
2015Aug; 11(4):912-8. doi: 10.1016/j.so0ard.2014.10.010.
Vincent JL, Dubois MJ, Navickis RJ, Wilkes MM.
Hypoalbuminemiainacuteillness:istherearationale
for intervention? A meta-analysis of cohort studies
and controlled trials. Annals of surgery. 2003 Mar;
237(3):319-34. D0i:10.1097/01.SLA.0000055547.93 48
4.87

Copyright ® 2022. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 12




	Page 1
	Page 2
	Page 3
	Page 4

