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Several studies have revealed that malnutrition is a common finding in hospitalized patients. The 
situation in our hospitals is not known. The objective of the present study was to compare serum 
albumin (ALB) among hospitalized, out-patients and apparently healthy subjects, with a view to 
assessing its status during hospitalization. Serum ALB concentrations were measured each in 50 of 
hospitalized and out-patients, as well as apparently healthy individuals. The data obtained were 
analyzed using Statistical Package for Social Sciences (SPSS 11.0) for Windows (SPSS, Chicago, IL). 
Student

'
s t-test and one way analysis of variance (ANOVA) were employed for the comparison of the 

results obtained from different groups of the subjects. A p-value of equal to or less than 0.05 (p ≤ 0.05) 
was considered as statistically significant. Serum ALB concentrations in hospitalized patients, out-
patients and apparently healthy subjects were 35.88 ± 1.56, 39.70 ± 1.77 and 42.32 ± 1.34 g/L, 
respectively. The differences in these values between hospitalized patients and apparently healthy 
subjects were statistically significant (p < 0.01), while there were no significant differences between out-
patients and apparently healthy subjects. It is concluded from the findings of this study that serum ALB 
concentrations were significantly lower in hospitalized patients than in apparently healthy subjects, 
while it is similar in out-patients and apparently healthy subjects. It is recommended that serum ALB 
concentrations be routinely measured as part of the assessment of nutritional status in hospitalized 
patients.  
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INTRODUCTION 
 
Albumin (ALB) is the most abundant protein in human 
plasma, representing 55 to 65% of the total protein 
(Peters, 1975; Javed and Waqar, 2001). It is a low 
molecular weight protein (about 65,000) synthesized in 
the hepatocytes of the liver (Schultze and Heremans, 
1970). Serum ALB  estimation  is  one  of  the  commonly  
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requested tests in the Clinical Chemistry Laboratory for 
evaluation of protein disorders and in several disease 
conditions, including nephrotic syndrome, liver diseases, 
malnutrition and water and electrolytes imbalance (Grant 
et al., 1987; Margarson and Soni, 1998;

 
Banh, 2006; 

Sundell, 2007). 
Malnutrition is highly prevalent in hospitalized patients, 

most especially in the elderly ones and is associated with 
increased morbidity and mortality (Lowenstein, 1982; 
Mowe and Bohmer, 1991; Gariballa, 2001; Visvanathan, 
2003; Singh et al., 2006). Malnutrition has  been reported  



 

 

 
 
 
 

Table 1. Serum albumin (mean ± SEM) in hospitalized 

patients, out-patients and apparently healthy subjects.  
 

Subject  n Serum albumin (g/L) 

Hospitalized patients 50 35.88±1.56 

Out-patients  50 39.70±1.77 

Apparently healthy subjects 50 42.32±1.34 

*p-value  <0.05 
 

n = sample size and SEM = standard error of the mean, *this was 
based on one way analysis of variance (ANOVA). 

 
 
 

in up to 15% of community-dwelling and home-bound 
elderly individuals. It is also reported in up to 62% of 
hospitalized elderly patients and up to 85% of residents 
of nursing homes (Compan et al., 1999; Morley and 
Thomas, 1999; Visvanathan, 2003). 

Nutritional assessment is an important part of 
management in every patient, including hospitalized 
ones. The objective of this assessment is to identify those 
patients who are already malnourished or who are at 
increased risk of developing malnutrition (Baron, 1986). 
Dozens of assessment techniques are currently available 
and in common use. Blackburn et al. (1977) have 
recommended an extensive panel of clinical and 
laboratory assessments which include anthropometric 
mea-surements, and laboratory analysis including serum 
albumin measurement. The use of serum ALB and total 
protein concentrations and other biochemical tests as 
indices of nutritionl status have been fully documented 
(World Health Organization (WHO), 1966). The levels of 
serum proteins, including ALB have been reported pre-
viously in several Nigerian and African subjects (Edozien, 
1957; Isichei, 1975; Onwuameze, 1989; Anaja et al., 
1997).  

The aspect of nutritional assessment is neglected in the 
management of patients in most of the Nigerian hospitals, 
including ABUTH, Zaria. Moreover, there is paucity of 
data on the nutritional assessment in hospitalized 
patients in Nigeria, including Zaria. The reported studies 
on this aspect were carried out elsewhere in the world 
(Baron, 1986; Chima et al., 1997; Kagansky et al, 2005; 
Beckman Coulter; 2007). In view of its clinical im-
portance, there is therefore the need to carry out a study 
on the nutritional assessment in hospitalized patients in 
Ahmadu Bello University Teaching Hospital (ABUTH), 
Zaria. This could help for the diagnostic, therapeutic and 
prognostic purposes, including provision of nutritional 
support for the malnourished hospitalized patients and 
therefore reduces the morbidity and mortality among this 
group of patients in our hospitals. The objective of the 
present study was therefore to compare serum ALB 
among hospitalized, out-patients and apparently healthy 
subjects with a view to assessing its status during 
hospitalization.  
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MATERIALS AND METHODS 

 
The study was conducted in the Department of Chemical Pathology 
of ABUTH, Zaria, Northern Nigeria. It is a cross-sectional study 
which was approved by the Ethical Committee of the ABUTH, Zaria 
in accordance with Helsinki declaration. A total of 150 subjects (88 
males and 62 females) were recruited for this study. This consisted 
of 50 [31 males and 19 females; mean age 41 ± 26 (range 15 to 70 
years)] hospitalized patients (in-patients), 50 [25 males and 25 
females; mean age 46 ± 31 (range 15 to 70 years)] out-patients with 
different disease conditions and 50 (32 males and 18 females; 
mean age 36 ± 21 (range 15 to 60 years)] apparently healthy 
individuals (control). The target populations were adult patients who 
were on admission in various wards or who were attending various 
out-patients clinics of ABUTH, Zaria, respectively. The apparently 
healthy individuals were recruited from the population of staff and 
students of ABUTH, Zaria. 

Patients aged between 15 and 70 years of age presenting to any 
one of the above mentioned facilities of ABUTH, Zaria with various 
disease conditions, such as diabetes mellitus (DM), hypertensive 
heart disease (HHD), peptic ulcer disease (PUD) and others were 
included in the study. Apparently healthy individuals who have not 
been diagnosed to have any one of the above mentioned disease 
and who were within the same age range with patients were 
included in the study as controls. Patients with any one of the 
disease conditions known to affect serum ALB, such as liver and 
kidney diseases, malnutrition, cancer and others were excluded 
from the study. Similarly, all subjects who were below 15 and above 
70 years were excluded from this study. All subjects who declined 
to give consent for inclusion were also excluded from the study. 

At the respective locations, arrangements were made with the 
clinicians whereby consecutive subjects who satisfied the study 
inclusion criteria were selected. Informed consent for inclusion into 
the study was obtained from the subjects. The nature of the study 
was explained to the subjects using an appropriate language. A full 
history was obtained from the selected subjects. This was followed 
by clinical examination and collection of blood specimens. The main 
findings were documented. Blood specimen (about 5 ml) was 
collected from a peripheral vein (antecubital venefuncture). This 
was transferred into a plain bottle and allowed to clot for about 30 
min. This was then centrifuged for 5 min at 1,200 g. The serum was 
separated from the cells and stored frozen at - 20°C until the time 
for analysis. Serum ALB concentrations were measured using 
method of Doumas et al. (1971) by the use of reagent diagnostic kit 
which was procured from RANDOX Laboratories Ltd. (United 
Kingdom).  

The data obtained were analysed using Statistical Package for 
Social Sciences (SPSS 11.0 for Windows) (SPSS Inc., Chicago, IL). 
One way analysis of variance (ANOVA) statistical method was 
employed for comparison of the results of serum ALB obtained from 
3 different groups of the subjects and Student

'
s t-test was used for 

post-hoc analysis, for the comparison of results between 2 different 
groups of studied subjects. A p-value of equal to or less than 0.05 
(p ≤ 0.05) were considered as statistically significant.  
 
 

RESULTS 
 
The results of serum ALB in hospitalized and out-
patients, as well as apparently healthy individuals are 
presented in Table 1. These results show significant 
differences between the 3 groups of the studied subjects 
(p < 0.05, ANOVA). The results of serum ALB in 
hospitalized patients and controls are shown  in  Table  2.   
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Table 2. Serum albumin (mean ± SEM) in hospitalized patients 

and apparently healthy individuals. 
 

Subject n Serum albumin (g/L) 

Hospitalized patients 50 35.88±1.56 

Apparently healthy subjects 50 42.32±1.34 

*p-value  <0.01 
 

n= sample size and SEM= Standard error of the mean, *this was 
based on Student’s t-test. 

 
 
 

Table 3. Serum albumin (mean ± SEM) in out-patients and 

apparently healthy individuals. 
 

Subject n Serum albumin (g/L) 

Out-patients 50 39.70±1.77 

Apparently healthy subjects 50 42.32±1.34 

p-value  >0.05 
 

n = sample size and SEM = standard error of the mean, *this was 
based on Student’s t-test.  

 
 
 

Table 4. Serum albumin (mean ± SEM) in hospitalized 
patients and out-patients.  
  

Subject  n Serum albumin (g/L) 

Hospitalized patients 50 35.88±1.56 

Out-patients  50 39.70±1.77 

p-value  >0.05 
 

n = sample size and SEM = standard error of the mean, 
*this was based on Student’s t-test. 

 
 
 

The results in this table show that serum ALB in 
hospitalized patients were significantly lower than those 
obtained in controls (p < 0.01, Student’s t-test). 

Serum ALB obtained from out-patients and controls are 
shown in Table 3. These results show that serum ALB 
concentrations in out-patients were not significantly 
different from that observed in controls (p > 0.05, 
Student’s t-test). The results of serum ALB concentra-
tions obtained from hospitalized and out-patients are 
presented in Table 4. The results show that ALB values 
in hospitalized were not significantly different from that 
observed in out-patients counterparts (p > 0.05, Student’s 
t-test).  
 
 

DISCUSSION 
 

ALB concentrations have been measured in hospitalized 
patients, out-patients and apparently healthy individuals 
to compare the results between these groups of subjects, 
with a view to assessing its  status  during  hospitalization 

 
 
 
 
to serve as a baseline study. The findings of the present 
study show that the results of serum ALB obtained from 
hospitalized patients were significantly lower than those 
obtained from apparently healthy individuals, while there 
was no statistically significant difference in serum ALB 
between out-patients and apparently healthy individuals. 
Similarly, the concentrations of serum ALB obtained from 
hospitalized patients and out-patients were not 
statistically different. These results therefore demonstrate 
that serum ALB was decreased during hospitalization. 
These findings agree well with the previous reports by 
Margarson (1998), Banh (2006) and Gariballa (2001)

 
who 

reported that serum ALB concentrations deteriorate 
steadily during hospitalization period which results in 
hypoalbuminaemia and immediately following discharge. 
It has been reported that the low serum levels of ALB 
found in hospitalized patients positively correlated with 
poor nutritional status in these patients (Gariballa, 2001).  

The use of serum ALB and total protein concentrations 
and other biochemical tests as indices of nutritional 
status have been fully documented (World Health 
Organization, 1966). Serum albumin is the most widely 
measured biochemical analyte for the assessment of 
nutritional status in both patients and for the nutrition 
surveys. This is because of ease of its measurement as 
regard to cost, short turn-around time and ability to detect 
malnutrition. The fact that serum ALB concentrations 
were significantly low in hospitalized patients supports 
the report that malnutrition is common in hospitalized 
patients and may be associated with increased morbidity 
and mortality.  

Several studies across the world revealed that mal-
nutrition is highly prevalent in hospitalized patients most 
especially in the elderly ones, and this is associated with 
increased morbidity and mortality (Lowenstein, 1982; 
Mowe and Bohmer, 1991; Gariballa, 2001; Visvanathan, 
2003; Kagansky et al., 2005; Singh et al., 2006). Mal-
nutrition has been reported in up to 15% of community-
dwelling and home-bound elderly individuals and in up to 
62% of hospitalized elderly patients and 85% of residents 
of nursing homes (Compan et al., 1999; Morley and 
Thomas, 1999; Visvanathan, 2003). Many studies have 
shown that poor nutrition leads to complications during 
hospitalization and increases mortality (Potter et al., 
1988; Constans et al., 1992; Sullivan and Walls, 1995). 
The poor nutritional status in hospitalized patients is 
associated with various factors, including chronic 
diseases, anorexia, medications, isolation, psycho-social 
problems and decline in cognitive and functional status 
(Kagansky et al., 2005). It has been suggested that the 
cases of malnutrition in hospitalized patients can be 
divided into 3 major categories: (1) decreased oral intake, 
(2) increased nutritional losses and (3) decreased 
nutrient requirements, which may be due to psycho-social 
problems (Baron, 1986). 



 

 

 
 
 
 

The striking reduction of serum ALB in the hospitalized 
patients of the present study and the previous reports 
could be due partly to the poor appetite and hence 
decrease calorie intake which may be as a result of 
psychologic trauma caused by hospitalization. The 
significant reduction of serum ALB in hospitalized 
patients could be attributed to immobilization which has 
been suggested to be one of the causes of 
hypoalbuminaemia (Czajka-Narins, 1987; Veldee, 1999). 
Prolonged immobilization, as in the case of 
hospitalization, is associated with haemodilution which is 
known to cause significant reduction of serum ALB 
(Peralta and Rubery, 2006). The haemodilution in this 
group of patients could be due to ascites and oedema 
which are secondary to increased vascular permeability, 
which permits the loss of ALB into these spaces 
(Johnson et al., 1999). The limitations of the present 
study were inability to measure other markers for the 
nutritional assessment such as transferin, which are more 
sensitive than the ALB and inability to measure the serum 
ALB before and after admission for better assessment 
than measuring it only once during admission. 
 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
It is concluded from the findings of the present study that 
serum ALB concentrations were significantly lower in 
hospitalized patients than in apparently healthy 
individuals, while serum ALB concentrations in out-
patients and apparently healthy individuals were similar. 
It is recommended from the findings of the present study 
that serum ALB concentrations be routinely measured as 
part of the assessment of nutritional status in hospitalized 
patients, and that assessment of nutritional status be part 
of the management of every patient, most particularly 
hospitalized ones. This is to complement the findings 
from history, physical examination and anthropometric 
measurements. This could aid in identifying those 
patients who are already malnourished or who are at 
increased risk of developing malnutrition and its 
complications. Hence it could help for the diagnostic, 
therapeutic and prognostic purposes, including provision 
of nutritional support for the malnourished hospitalized 
patients, and therefore reduces the morbidity and 
mortality among this group of patients in our hospitals. A 
comprehensive follow-up study which involves measuring 
anthropometric parameters, serum ALB, transferin and 
other important markers is also needed for the better 
assessment of nutritional status of hospitalized patients.  
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