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ABSTRACT 

Background: Patients coming for ambulatory surgeries are mostly healthy adults and asymptomatic anemia in these 
patients is rare. According to international standards, perioperative period is not an appropriate setting to screen and 
investigate the cause of asymptomatic anemia, but in third world countries where iron deficiency is rampant, it is gener-
ally required as per local hospitals policy to test hemoglobin levels prior to any surgery in order to prevent morbidity.  

The purpose of our study is to look at the prevalence of anemia in patient undergoing minor elective ambulatory sur- 
geries. Method: This was a cross sectional observational study conducted at tertiary care unit, Karachi, Pakistan. A 
total of 385 ASA-I (American Society of Anesthesiologist) and II patient’s age ranged 18 - 60 years, scheduled for day 
care surgical procedures were enrolled in the study. Results: Anemia was detected in 74 (19.2%) patients and its preva-
lence was found to be higher in females and in patients above 50 years of age. However, the presence of anemia did not 
have any influence on the perioperative outcomes or management. Conclusion: The routine preoperative hemoglobin 
testing does not have any effect on the perioperative outcomes in asymptomatic patients who are planned for elective 
day care surgeries. 
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1. Introduction 

The pre-anesthetic evaluation is defined as the process of 
clinical assessment that precedes the delivery of anesthe-
sia care for surgery and for non-surgical procedures. The 
ultimate goal of preoperative medical assessment is to 
reduce the morbidity associated with surgery and anes-
thesia and to increase the quality and decrease the cost of 
perioperative care. It also serves the purpose of optimiz-
ing patients for elective surgery and if necessary, imple-
ments measures to prepare higher risk patients for sur-
gery [1,2]. 

The pre-operative anesthesia evaluation comprises of 
comprehensive history, physical examination and labo-
ratory tests [1]. The history should include a complete 
review of systems, medication history, surgical and an-
esthetic history, history of allergies and functional status. 
The physical examination and laboratory tests should be 
focused on information gathered from the history [1-6]. 

Recent literature suggests that preoperative laboratory 
testing should be based on clinical examination rather 
than routine protocols [1-6]. Preoperative hemoglobin 

test or screening for anemia is included in most of the 
hospitals preoperative testing protocols in third world 
countries despite the fact that routine laboratory tests for 
all patients are not good screening device for diseases [3]. 

It is important to note that the Normal test values are 
arbitrarily defined as those occurring within two standard 
deviations from mean thereby insuring that five percent 
of healthy individuals who have a single screening test 
will have an abnormal result, as more tests are ordered, 
the likelihood of false positive tests increases. These un-
expected abnormal results have very little impact on the 
anesthetic management if at all [4,6-9]. 

At our hospital, despite knowing the current interna-
tional guidelines, we routinely order hemoglobin levels 
for all patients at the time of pre-anesthesia evaluation 
regardless of patient’s age and kind of surgery because 
the World Health Organization has identified that iron 
and folic acid deficiency is a severe problem in Pakistan 
and it has devastating impacts on health and survival [10]. 

The objective of our study was to determine the 
prevalence of anemia and to observe the impact of ane-
mia in terms of case cancellation, case rescheduling, un-
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planned blood transfusion and unplanned hospital admis- 
sion due to evaluation/correction of anemia or to treat the 
perioperative complications attributable to anemia in pa- 
tients fulfilling our inclusion criteria for study. 

2. Methods 

This study was conducted over a period of six months. A 
total of 385 patients were recruited by a non-probability 
consecutive sampling technique from preoperative anes-
thesia clinic at tertiary care hospital of Karachi, Pakistan. 

Hospitals ethical review committee exempted the 
study for need of ethical approval and informed patient 
consent because it was a cross sectional observational 
study. 

All the patients without any systemic co-morbids were 
labeled as ASA-I (American Society of Anesthesiologist 
Grade I) while patients with systemic co morbid or dis-
ease which was under control were labeled as ASA-II 
(American Society of Anesthesiologist Grade II) in ac-
cordance with international definitions. 

ASA-I and ASA-II patients falling in age group 18 to 
60 years who visited preoperative anesthesia clinic to be 
evaluated before elective day care surgical procedures 
which included but were not limited to herniorraphy, 
fistulectomy, septoplasty, mastoidectomy, hemorrhidec-
tomy and cataract surgery were enrolled in the study.  

The patients with diseases requiring regular blood 
transfusions (e.g. patients with thalassemia major, sickle 
cell anemia), patients who either donated blood or re- 
ceived blood transfusion within 4 months and patients 
with chronic hepatic, renal or cardiac disease were ex- 
cluded. 

Once enrolled the patients were evaluated and investi-
gated as per our departmental protocol by taking detailed 
medical history, performing relevant physical examina-
tion and doing laboratory tests which included baseline 
hemoglobin and hematocrit level for ALL patients re-
gardless of their age and planned surgical procedure.  

We considered male patients as anemic if their hemo-
globin levels were less than 13 gdl–1 and females were 
labeled as anemic if their hemoglobin levels were less 
than 11 gdl–1 in accordance with the our hospitals labo-
ratory normograms [11]. 

All these patients were followed after the admission in 
the day care suite; their whole intraoperative and postop-
erative course was monitored by reviewing their charts 
on the same day by the primary investigator. 

Any untoward incidents like case postponement or 
case cancellations (by the primary anesthetist who was 
not the primary investigator) as a result of low hemoglo-
bin, unplanned perioperative blood transfusion or un-
planned post-surgery hospital admission (which was re-
lated to low hemoglobin) was noted.  

The relevant details were documented by primary in-
vestigator in a predesigned form. 

We considered anticipated frequency of anemia as 10 
percent with an absolute precision of three percent and a 
level of significance of 5 percent. Data was analyzed by 
using SPSS (Statistical Package for Social sciences) Ver-
sion 16. Frequency and percentage was computed for 
qualitative variables like gender, ASA physical status. 
Mean and standard deviation was computed for quantita-
tive variables like age, weight, and hemoglobin level. 
Student t test was applied to compare quantitative vari-
ables. 95 percent confidence interval for the frequency in 
percent was computed for anemia. In all cases P-value of 
less than 0.05 was considered as statistically significant. 

3. Results 

Total of 385 patients were studied during six month pe-
riod that were anesthetized in surgical day care unit for 
day case surgeries. 254 (66%) were males and 131 (34%) 
were females (Table 1). 

Age range of male patients was 22 - 50 years (36 ± 12) 
and of female patients was 18 - 46 years (32 ± 11). 230 
(59.7%) patients were labeled as ASA-I and 155 (40.3%) 
were labeled as ASA-II by the primary anesthetist.  

Among 230 ASA-I patients 156 (68%) were males 
while 74 (32%) were females (2 = 0.87; DF = 1, p-value 
= 0.350143) (Table 1). 

The mean age was 31 ± 10 years in ASA-I patients. 
The frequency of anemia was 29 (12.6%) in ASA-I pa-
tients (Graph I). The mean hemoglobin came out to be 
13.6 ± 1.5 gdl–1.  

Among 155 ASA-II patients 98 (63%) were males 
while 57 (37%) were females. The mean age in ASA-II 
patients was 39 ± 13 years. The frequency of anemia was 
45 (29%). The mean hemoglobin was 12.8 ± 2 gdl–1 in 
ASA-II patients. 

The mean hemoglobin in the study population was 
found to be 13.9 gdl–1. The maximum hemoglobin level 
was 16 g/dl and lowest was 5 g/dl. The overall mean 
hemoglobin in males was 14 gdl–1 while in females it was 
11.9 gdl–1.  
 
Table 1. Breakup of number of patients according to ASA 
level and gender. 

ASA Level Number of Patients Mean ± SD 

I 230 31.65 ± 10.621 

II 155 39.53 ± 12.917 

Gender Number of Patients Mean ± SD 

M 254 36.02 ± 12.375 

F 131 32.50 ± 11.590 
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Overall frequency of anemia was 74 (19.2%). None of 
the case was cancelled/rescheduled because of anemia 
except for one patient with Hemoglobin of 5 g/dl. None 
of the patient had unexpected blood loss perioperatively 
and there were no incidence of perioperative transfusion 
as well. All the patients were discharged home as per 
schedule. 

4. Discussion 

Advancement of surgical technology, availability of so-
phisticated instruments and monitoring tools have made 
surgery and anesthesia less complicating and threatening 
to the patients physiology, allowing early and safe re-
covery. All of this has led to the change and many pro-
cedures are now scheduled as day case procedures. 
Minimally invasive procedures have reduced the impor-
tance of routine preoperative investigations in clinically 
healthy individuals. 

Despite this, screening for anemia and determination 
of hemoglobin percentage prior to any surgery is an inte-
gral part of preanesthetic evaluation in many institutes 
especially of third world countries including ours. The 
rationale is more of a custom than valid scientific evi-
dence [12-14]. 

Anesthesiologist is responsible to ensure the adequate 
supply of oxygen to all the vital organs during surgical 
procedures and under anesthesia. ASA task force has 
stressed upon evaluation of vital organs perioperatively 
for adequate oxygenation and perfusion [14]. The heart 
rate, blood pressure, oxygen saturation, urine output and 
electrocardiography are the preoprative conventional 
tools of monitoring. 

The total oxygen availability to the tissues depends on 
the product of cardiac output and oxygen content. The 
main determinant of oxygen can be augmented in the 
preoperative period for enhancing the availability of 
oxygen [14]. This has been the basis for preoperative 
hemoglobin determination. General anesthesia places 
patients at risk of hypoxemia secondary to decreased 
functional residual capacity in the lungs. Therefore some 
margin of safety is warranted during general anesthesia.  

In South Asian underdeveloped countries where anes-
thetists ask for preoperative hemoglobin in all patients 
because most of the patients never had any laboratory 
investigation previously. They think this may be the best 
chance for doing some basic baseline investigations in all 
patients coming for surgery. 

Not only short surgical procedures involve minimal 
risk but there has also been a change in transfusion 
thresholds. According to the ASA consensus the transfu-
sion is not necessarily indicated in a patient with hemo-
globin as low as 7 gdl–1 if that patient is preoperatively 

asymptomatic, normovolemic, and no further intraopera-
tive blood loss is anticipated [14].  

As most of literature for individual preoperative inves-
tigation is from developed countries therefore in this 
study we aimed to find out the prevalence of anemia in 
patients coming for day case procedures at our setup and 
to assess if routine hemoglobin tests are warranted for 
those asymptomatic individuals. At our tertiary care hos-
pital, patients from different ethnicity and parts of coun-
try are catered. The prevalence of anemia in underdevel-
oped countries like ours is high due to nutritional defi-
ciencies. In our study of 385 patients 19.2% were found 
to be anemic but none of them had any untoward incident 
intraoperatively, none had surgery cancellation, resched-
uling, or unexpected blood transfusion. 

Pal K. M. et al. [15] retrospectively reviewed 320 pa-
tient’s case notes who attended the general surgical de-
partment for common surgical procedures. They found 
that the prevalence of anemia in 19.4% patients, and 
anemia was more common in females as compare to 
males. These results are consistent with the studies per-
formed at different time period and with our results. 

Our study has shown that doing preoperative hemo-
globin in all patients is not justified as it does not com-
promise the safety of the individuals coming for minor 
surgical procedures under anesthesia. 

The strength of our study is that the sample size is 
good enough to enhance the power of study. Moreover 
the frequency of anemia in our results is consistent with 
another retrospective study done few years ago at our 
tertiary care hospital [15]. The results of our study are 
consistent with the conclusion of other international 
studies that preoperative hemoglobin testing in clinically 
healthy individuals is unnecessary provided the proposed 
surgery is a minor day care procedure. However we did 
recognize few limitations of our study as well. Although 
all the enrolled patients were scheduled for the day care 
procedures there was a variation in type of surgical pro-
cedures which may have affected the outcome. Secondly 
the patients were assigned ASA status by the primary 
anesthetist instead of the primary investigator; this could 
have contributed to a bias. Lastly pediatric population 
was not enrolled in the study, although this is the group 
where anemia is known to occur more frequently. As a 
result the actual frequency of anemia in all the patients 
coming for day care surgical procedures may be higher. 

After results compilation and interpretation we for-
warded our suggestions to our departmental Committee 
for revising our departments existing guidelines/policies 
in accordance with locally available data and internation-
ally available literature. The suggestions will also be car-
ried forward to the national forum of Pakistan Society of 
Anesthesiologist to benefit the general Pakistani popula-
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tion. 
We conclude that the routine preoperative hemoglobin 

estimation for elective day care surgical procedures in 
asymptomatic healthy adult patients is unnecessary as 
has also been shown by international literature [16,17]. 

The anemia although frequent in our population can be 
judged by a good history which must include the ques-
tions about socioeconomic status apart from the other 
relevant details and thorough clinical examination. ASA-I 
and ASA-II cases can be waived off the routine preopera- 
tive hemoglobin testing. Only individuals in whom the 
clinical history indicates or physical examination reveals 
anemia should have the preoperative blood test to docu- 
ment the level of hemoglobin. Moreover anemia even if 
present neither affect the safety nor it changes the pe- 
riopertive management in case of day care surgical pro- 
cedures under anesthesia provided strict international 
standards of monitoring are maintained throughout both 
intra and postoperative course. 
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