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Hypoalbuminaemia in orthopaedic trauma patients in a rural 
hospital in South Africa 

Introduction 

Trauma is one of the leading causes of morbidity and mortality in our world today. In 2013 it 

was estimated that 973 million people sustained injuries that required medical care and 4.8 

million people died from their injuries. (1) Over 90% of trauma related deaths occur in low- 

and middle- income countries. In South Africa trauma related mortality is six times higher 

than the global average and 50000 trauma related deaths were recorded in 2009 alone. 

(2,3) For every death that occurs it is estimated that there are between 10 and 50 injured 

survivors, half of whom will have a permanent disability. (4)  

Trauma results in a variety of physiological changes known as the acute phase response. (5) 

Albumin is a negative acute phase reactant and serum albumin levels typically decrease 

following trauma. Hypoalbuminaemia is a serum albumin of less than 35g/L. (6) While there 

is no specific gender predilection, the prevalence increases with age. (6) Extensive evidence 

shows that hypoalbuminaemia is a risk factor for peri-operative morbidity and mortality in 

elective and emergency surgery in orthopaedic surgery and other surgical disciplines. (7–17) 

Serum albumin levels taken on admission are used to identify patients at risk for mortality 

or morbidity related to surgical site infection, wound dehiscence, prolonged hospital stay, 

fracture non-union as well as decubitus ulcers, ARDS, thromboembolism, pneumonia and 

urinary tract infections. (7,10,12,14)  

While the risks associated with hypoalbuminaemia is well established, data relating to the 

prevalence of hypoalbuminaemia in orthopaedic surgery trauma patients, especially in low- 

and middle-income countries (LMIC) remains limited. Most of the research has been done in 

high income settings. Studies have reviewed rates of hypoalbuminaemia in certain high-risk 

subgroups e.g., geriatrics, arthroplasty, and spines, however there is paucity of data 

regarding hypoalbuminaemia in orthopaedic surgery trauma patients in general. 

(7,10,12,13). A level one trauma centre in Germany reviewed 249 patients undergoing 

intramedullary nailing for diaphyseal femur fractures and found 39.4% of patients had a 



serum albumin below 35g/L. (18) We are aware of only one paper that reported 

hypoalbuminaemia in orthopaedic trauma in an African setting, however the sample size in 

this series was relatively small, only closed femur fractures were included and it did not look 

at how HIV infection related to serum albumin. (9)  

This study aims to investigate the prevalence of hypoalbuminaemia in orthopaedic trauma 

patients in a rural community in South Africa, where HIV/AIDS is highly prevalent. (19) 

Secondarily, we aimed to identify factors associated with an increased risk of 

hypoalbuminaemia.  

Methods 

A retrospective cross-sectional study was performed of data collected prospectively over a 

six-month period, from November 2018 to May 2019. Data was collected at Madadeni 

Hospital in Madadeni, KwaZulu-Natal, South Africa. Madadeni Hospital primarily services 

informal settlements surrounded by agricultural land. Many homes here do not have 

electricity or running water. The drainage population of Madadeni Hospital is approximately 

900 000 people. (20) Patients presenting to Madadeni Hospital for the first time with 

orthopaedic injuries that required admission were assessed for eligibility for inclusion in the 

study. These injuries included fractures and dislocations involving the extremities and axial 

skeleton as well as muscle, ligament, and tendon injuries. Patients under the age of 13 

years, those being readmitted, those with concurrent sepsis and cases of suspected or 

confirmed malignancy (i.e., pathological fractures) were excluded.  

Demographic data and comorbidities were collected. The blood work used for the data 

analysis was collected on admission. Serum albumin level as well as haemoglobin were 

analysed. Normal albumin was defined as albumin between 35 - 50g/L. (6) HIV infection was 

viewed as an independent variable and use of antiretroviral treatment at the time of injury 

was noted. Data on the nature of the trauma, including polytrauma, multiple orthopaedic 

injuries or open injuries were collected. Polytrauma was defined as injuries sustained to 

more than one body region or organ system of which at least one is life threatening. 

Multiple orthopaedic injuries were defined as the presence of at least two orthopaedic 

injuries, each requiring a different method of treatment.  



Statistical analysis was performed using Stata 15.0 (StataCorp. College Station, Texas). 

Continuous variables were reported as mean (± SD) or median (with interquartile range) and 

categorical variables as number and percentages, unless otherwise stated. The Shapiro-Wilk 

test was used to analyse the distribution of data. Differences in continuous variables were 

compared with the use of the unpaired t-test or the Mann-Whitney test (depending on the 

distribution of the data). Categorical data was compared using the Fisher’s exact test (if any 

cell count was below 5) or the Chi-squared test (if no cell count below 5). The correlation 

between age and albumin level was assessed using Spearman’s rank correlation test. 

Logistic regression was then employed to estimate the strength of association of categorical 

variables and hypoalbuminaemia. All tests were two-sided, and the level of significance was 

set at p < 0.05.  

Results 

In total, 330 patients met the criteria for inclusion in the study. Thirty-five patients were 

excluded due to problems with the blood sampling, leaving a final sample size of 295. 

Patient demographics and injury characteristics are summarized in tables 1 and 2. Most 

patients in the study were male (n=177; 60%). Ages ranged from 13 to 94 with the mean age 

being 42.5 years (95% Confidence Interval [CI] 40.4 - 44.6). Most patients had sustained 

isolated injuries, with 25 (8%) patients presenting with multiple orthopaedic injuries. Forty-

two (14%) patients met the criteria for polytrauma, 101 (34%) injuries were classified as 

open, and five (1%) patients were injured because of gunshots. Ankle fractures were the 

most common injury with 32 (11%) patients, followed by 28 (9%) fractures of the hand 

(carpus, metacarpals, or phalanxes), 26 (9%) tibial shaft, 25 (8%) femur neck and 23 (8%) 

femur shaft fractures respectively [Table 2].  

Of the 295 patients in the study, 265 (90%) were either aware of their HIV status on 

admission or were tested on admission. Thirty patients (10%) were unaware of their status 

and declined testing. Seventy-two patients (24.4%) were HIV positive. Sixty-six (92%) of 

these patients were already on antiretroviral (ARV) treatment when admitted. The 

remaining six who were not on treatment were newly diagnosed during the admission. 



 

Forty-four patients (15%) had comorbidities other than HIV infection at time of admission, 

including 40 (14%) with hypertension, 14 (5%) with diabetes mellitus, 15 (5%) with previous 

pulmonary tuberculosis, three (1%) with chronic kidney disease, and four (1%) with COPD. 

Twenty (28%) of the HIV positive patients had other comorbidities, while 44 (20%) of the 

HIV negative or HIV untested patients had multiple comorbidities (including hypertension).  

 

The mean albumin of the cohort was 37 g/L (SD 5.6; 95% CI 36.3 – 37.4), while the mean 

haemoglobin was 12.8 g/dL (95% CI 12.6 – 13.0). The albumin level decreased with age 

(Spearman rho -0.37, p < 0.001) and more than half (27/50) of patients 65 years or older 

were hypoalbuminaemic (p < 0.001). Female patients tended to have a lower albumin level, 

with a mean of 35.2 g/L compared to 38.2 g/L in men (p<0.001). Overall, 29% of the cohort 

was found to have hypoalbuminaemia. Approximately 60% of patients with femur neck 

fractures, 57% of cases of intertrochanteric fractures and 53% of tibial plateau fractures 

were diagnosed with hypoalbuminaemia at time of presentation. Femur neck fractures 

(p<0.001), intertrochanteric fractures (p=0.004), tibial plateau fractures (p = 0.034) and 

polytrauma (p = 0.013) was associated with hypoalbuminaemia.  

 

The mean albumin level was lower in HIV positive patients when compared to HIV negative 

patients (35 .7 g/L vs 37.5 g/L, p = 0.007). HIV infection, per se, was however not associated 

with the presence of hypoalbuminaemia (Odds ratio [OR] 1.7; 95% CI 0.97-3.05; p = 0.066). 

Notably, HIV infection combined with another comorbidity (other than hypertension) was 

associated with a low serum albumin (p = 0.02). The presence of certain comorbidities other 

than HIV, like Diabetes Mellitus (p = 0.001), previous pulmonary tuberculosis (p = 0.034) and 

chronic renal failure (p = 0.007) was associated with hypoalbuminaemia. The presence of 

multiple comorbidities (p < 0.001) was also significantly associated with hypoalbuminaemia 

[Table 3]. Bivariate logistic regression revealed that patients ≥ 65 years of age had a 3.7 

times higher risk for the presence of low serum albumin at time of presentation (95% CI 

1.97-6.93). In a multivariate regression model patient age, tibial plateau fractures, 

polytrauma and the presence of a comorbidity other than hypertension remained significant 

predictors of hypoalbuminaemia (p<0.001) [Table 4].  

 

 



 

Discussion  

 

We reviewed the serum albumin levels on a variety of orthopaedic trauma patients 

admitted to a regional hospital in rural South Africa. The aim was to assess the prevalence of 

hypoalbuminaemia and to identify any potential groups at increased risk based on 

demographics, premorbid state, and nature of trauma. We found that 29% of patients 

included in this cohort had low serum albumin. Several subgroups were found to be at 

increased risk of hypoalbuminaemia, however HIV infection was not associated with low 

serum albumin. This information could prove useful to the treating orthopaedic surgeon, 

given the proven detrimental effects of hypoalbuminaemia on patients in the perioperative 

period.  

 

Hypoalbuminaemia has been investigated in certain subgroups of trauma patients. Low 

serum albumin levels have been shown to be associated with a 2.5-fold increase in surgical 

site infection in arthroplasty, hip fracture surgery, musculoskeletal tumour, and spinal 

surgery. (7) Several authors found significantly increased complication rates in the peri-

operative period in patients with hypoalbuminaemia in arthroplasty, ankle fracture, 

proximal humerus and hip fracture surgery. (8,21–24) These complications included but 

were not limited to myocardial infarction, sepsis, and infection, repeat surgeries within 30 

days, increased hospital length-of-stay and higher total healthcare costs.  

 

A study reviewing 54,215 patients undergoing “major, non-cardiac surgery” compared 

postoperative mortality and morbidity rates, between patients with preoperative albumin 

levels above 41g/L and those below 21g/L. Hypoalbuminaemia was associated with an 

exponential increase in mortality rates from under 1% to 29% and in morbidity rates from 

10% to 65%. (11) Results are comparable when reviewing research on hypoalbuminaemia in 

orthopaedic trauma in both young and geriatric cohorts. Hypoalbuminaemia remains a 

significant predictor of both morbidity and mortality. (10,12)  

 

Two studies reviewed the prevalence of hypoalbuminaemia in patients with hip fractures 

and found rates of 18% and 46%, respectively. (23,24) In our series 59% of patients 



 

presenting with hip fractures had low serum albumin, imparting a 4.7 times increased risk 

for hypoalbuminemia. One series found 21% of patients with ankle fractures requiring 

surgery had hypoalbuminaemia, similar to 28% found in this study. (8)  

 

A literature search revealed little evidence on serum albumin levels in orthopaedic trauma 

patients in the developing world setting. Most of the existing research has emanated from 

the developed world and data from Africa remains lacking. Furthermore, there is little data 

available on the impact of HIV infection on the prevalence of hypoalbuminaemia in LMICs. 

Only one relevant paper was found with an African setting. This was done in Tanzania and 

found a 25% prevalence of hypoalbuminaemia in their cohort of femur fractures. (9) Using 

the same inclusion and exclusion criteria from this research, 46% of femur fracture patients 

had hypoalbuminaemia in our cohort. Research at a European level one trauma centre 

found higher hypoalbuminaemia rates than those seen in our cohort (39% vs 29%). They 

however only looked at patients with diaphyseal femur fractures with the intention to 

review young patients with high velocity injuries. Their work is consistent with ours with 

regards to females, the elderly and those with Diabetes Mellitus having increased risk of 

hypoalbuminaemia. (18)  

 

In this cohort of orthopaedic trauma patients, the mean albumin level was within the 

normal range. However, certain injury patterns were associated with an increased risk, 

namely, femoral neck, intertrochanteric femur, and tibial plateau fractures. While open 

fractures were not associated with hypoalbuminaemia, patients who had sustained 

polytrauma were. The presence of comorbidities other than HIV was significant in their 

association with hypoalbuminaemia. These include hypertension, diabetes mellitus, chronic 

renal failure, and previous pulmonary tuberculosis.  

 

HIV/AIDS is highly prevalent in South Africa (13.1%) and especially in KwaZulu-Natal (27%). 

(19) In this series HIV infection alone was not associated with hypoalbuminaemia. Our data 

showed a lower mean albumin value for HIV positive patients (35.7g/L) compared to HIV 

negative patients (37.5g/L). Hypoalbuminaemia was found in 38% in HIV positive individuals 

vs. 26% of HIV negative individuals. Although this was not a statistically significant difference 

(p = 0.064) there was a trend for lower albumins in HIV positive patients. Previous research 



 

on albumin levels in asymptomatic HIV positive patients not on ARV therapy found 

“borderline low” mean albumin levels of 36.1g/L.(25) These results are in contrast to two 

other studies which showed normal mean albumin levels in asymptomatic HIV infected 

patients, who were ARV therapy naïve.(26,27) Despite the serum albumin levels being 

considered normal in both the above mentioned cohorts, it was noted that these levels 

were significantly lower than both of their HIV uninfected control groups. What all three of 

the above-mentioned studies have in common is lower serum albumin levels in HIV infected 

people who are treatment naive. In our study, 92% of patients who were HIV infected were 

already on ARV therapy. This meant only six patients were HIV infected but not on 

treatment. Despite the small sample size, the mean albumin for these six patients was 

34g/L, in keeping with the studies above.  

 

A long-term study on ischaemic heart disease (mean follow up 25.6 years) recorded serum 

album levels and risk of fracture (defined as hip, humerus and wrist fractures) and noted 

that low serum albumin was associated with an increased risk long term fractures in this 

cohort. (28) This data infers a potential benefit in using albumin as a predictor of long-term 

fracture risk.  

 

Serum albumin is an inexpensive, readily available blood test which can be used as a 

prognostic tool to predict the risk of in hospital complications in the orthopaedic trauma 

patient. It could be used as a screening tool in the high-risk subgroups identified in this 

series. This insight may allow the treating orthopaedic surgeon an opportunity to better 

prepare for patients who are hypoalbuminaemic and potentially avoid significant morbidity 

and mortality.  

 

Limitations to this paper include a relatively small sample size and therefore even smaller 

numbers when exploring subgroups of patients. All work was based in Northern Kwa-Zulu 

Natal and this may not be representative of all rural communities in South Africa in terms of 

patient nutrition, trauma burden and HIV prevalence. There was a lack of standardization in 

terms of the timing of the serum albumin blood test in relation to their injury and 

admission. All bloodwork was done on admission; however, in some cases this was several 

days after the date of injury. Only patients who were admitted for surgery were included 



 

and this may result in a selection bias. However, hypoalbuminaemia is more relevant in this 

group of patients due to the known increase in peri-operative complications.  

 

Conclusion  

 

Nearly 1/3rd of this cohort of orthopaedics trauma patients from rural South Africa had 

hypoalbuminaemia at the time of presentation. High risk subgroups include patients with 

pre-existing comorbidities and increased age, as well as patients presenting with femoral 

neck, intertrochanteric femur and tibial plateau fractures and patients that sustained 

polytrauma. While HIV infection alone was not associated with hypoalbuminaemia, patients 

with other comorbidities may be at increased risk.  

 

Further research on this topic may include a similar analysis of HIV infected patients but 

with a larger sample size to ascertain if the trend towards a lower serum albumin may 

become statistically significant. 

 

After the treating orthopaedic surgeon identifies a patient with low serum albumin, future 

studies could determine what should be done next. Should surgery be delayed while the 

albumin levels are optimised? Will this delay to theatre have other complications? How 

quickly can serum albumin levels be raised, and will the increase have meaningful 

outcomes? Should the treatment plan for patients with hypoalbuminaemia be adjusted i.e., 

extensive open reconstructive procedures be deferred for more minimally invasive 

treatment options? 
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Table 1:  Demographic and baseline clinical characteristics of the cohort. 

Characteristic Mean (SD) n (%) 

   

Age 42.5  1.1  

Male gender   177 (60) 
Albumin 37.0   5.6  

Haemoglobin 12.8   0.1  

HIV negative  193 (65) 
HIV status unknown  30 (10) 
HIV positive patients on ARV  66 (22) 
   
Comorbidities:   
  None   150 (51) 
  HIV positive  72 (24) 
  Hypertension  40 (14) 
  Diabetes Mellitus  14 (5) 
  COPD  3 (1) 
  Previous TB  15 (5) 
  Substance abuse   3 (1) 
  Chronic renal failure  4 (1) 
  Multiple comorbidities  30 (10) 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 2:  Injury characteristics of the cohort. 

Characteristic n (%) 

  

Injury patterns:  
   Polytrauma 42 (14%) 
   Multiple orthopaedic injuries 25 (8%) 
   Gunshot wounds 5 (2%) 
   Open injuries 101 (34%) 
  
Specific injuries:  
  Acromion fracture 1 (<1%) 
  Clavicle fracture 1 (<1%) 
  Proximal humerus fracture 2 (<1%) 
  Humerus shaft fracture 6 (2%) 
  Distal humerus fracture 14 (5%) 
  Olecranon fracture 5 (2%) 
  Radius and Ulna shaft fracture 17 (6%) 
  Distal radius fracture 17 (6%) 
  Distal ulna fracture 8 (3%) 
  Carpal fractures of dislocations 1 (<1%) 
  Hand fracture 27 (9%) 
  Flexor tendon injuries 10 (3%) 
  Extensor tendon injuries 9 (3%) 
  Cervical spine injury 2 (<1%) 
  Thoracolumbar injuries 3 (1%) 
  Acetabulum fracture 6 (2%) 
  Pelvis fracture 6 (2%) 
  Hip dislocation 4 (1%) 
  Femur neck fracture 25 (8%) 
  Intertrochanteric femur fracture 19 (6%) 
  Femur shaft fracture 23 (8%) 
  Distal femur fracture 17 (6%) 
  Patella fracture or tendon injury 7 (2%) 
  Knee dislocation/ligament injury 4 (1%) 
  Tibial plateau fracture 15 (5%) 
  Tibial shaft fracture 26 (9%) 
  Tibial plafond fracture 11 (4%) 
  Ankle fracture 32 (11%) 
  Foot Fractures 6 (2%) 
  Finger or toe amputations 4 (1%) 
  Major lacerations or degloving  3 (1%) 
  

 

 

 

 

 



 

Table 3: Comparison of selected risk factors in patients with and without hypoalbuminemia. 

 

Risk factor 
Patients with 

hypoalbuminemia 
n (%) 

Patients without 
hypoalbuminemia 

n (%) 
p-value 

    

Patient factors    

   Age (>65) 27/77 (35%) 23/188 (12%) <0.001 

   Male 43/86 (50%) 134/209 (64%) 0.025 

   Multiple comorbidities i      13/18 (72%) 73/277 (26%) <0.001 

   Diabetes Mellitus 10/14 (71%) 76/281 (27%) <0.001 

   Hypertension 17/40 (43%) 69/255 (27%) 0.046 

   HIV infection 27/72 (38%) 52/193 (27%) 0.095 

    

Nature of trauma    

   Open fracture 24/101 (24%) 62/194 (32%) 0.142 

   Polytrauma 19/42 (45%) 67/253 (26%) 0.013 

    

Type of fracture    

   Ankle fracture 7/32 (22%) 79/263 (30%) 0.337 

   Neck of femur fracture 15/25 (60%) 71/270 (26%) <0.001 

   Peritrochanteric femur fracture 11/19 (58%) 75/276 (27%) 0.004 

   Femur shaft fracture 8/23 (35%) 78/272 (29%) 0.536 

   Distal humerus fracture 3/14 (21%) 89/281 (30%) 0.515 

   Tibial plateau fracture 8/15 (53%) 78/280 (28%) 0.034 

   Tibial shaft fracture 6/26 (23%) 80/269 (30%) 0.475 

    

 

i) Other than HIV infection. 

 

 

 

 

 

 

 

 



 

Table 4:  Multivariate logistic regression analysis of risk factors associated with 

hypoalbuminemia. 

 

Risk Factors Odds Ratio 95% CI p value 

Male sex 0.81 0.42 - 1.55 0.516 

Age 1.02 1.00 - 1.04 0.022 

Femur neck fractures 2.51 0.90 - 6.98 0.077 

Intertrochanteric fractures 2.51 0.82 - 7.74 0.107 

Tibial Plateau fractures 4.14 1.22 - 13.97 0.022 

Polytrauma 5.34 2.29 - 12.47 <0.001 

HIV positive 1.87 0.94 - 3.72 0.073 

Presence of comorbidity 3.48 1.61 - 7.51 0.001 
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