
 

            International Journal of Otorhinolaryngology and Head and Neck Surgery | May-June 2019 | Vol 5 | Issue 3    Page 537 

International Journal of Otorhinolaryngology and Head and Neck Surgery 

Braimah OE et al. Int J Otorhinolaryngol Head Neck Surg. 2019 May;5(3):537-544 

http://www.ijorl.com pISSN 2454-5929 | eISSN 2454-5937 

Original Research Article 

Olfactory identification in HIV positive adults living                                            

in Benin city, Nigeria 

 Oghogho E. Braimah*, Ngozi C. Onyeagwara  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Olfaction has been described as “the neglected sense.”1 It 

serves many practical functions such as appreciating the 

taste of food, aiding communication between mother and 

child, and is an essential occupational tool for 

professional wine tasters, chefs, and perfumers.2-4  

Olfaction is important for detecting danger and is 

especially important to fire fighters, gas shop attendants 

and homemakers.1,5 Unpleasant odours adversely affect 

social interactions, and people with olfactory 

impairments may become isolated for fear of them or 

their environment being smelly and this, going 

undetected by them.2,3 

Homemakers may have increased conflict with their 

spouse and families due to under- or over-seasoning of 

meals as a result of their impaired taste. They may also be 

accused of poor hygiene and laziness because of late 

detection of unpleasant smells in the house. This could 

have far-reaching consequences for the future of the 

sufferer especially in the African cultural setting which is 

patriarchal, and the homemaker is often the wife.5 

Olfactory dysfunction therefore does not only reduce a 

person’s enjoyment of life, it may also endanger the 

sufferer, distort feeding habits, result in job losses, 

increase social isolation, threaten family harmony and 

increase the risk of depression.  

ABSTRACT 

 

Background: Olfactory function has been shown to be impaired in human immunodeficiency virus (HIV) infection. 

The advent of anti-retroviral therapy has resulted in prolonged survival of these patients requiring increased focus on 

factors that affect their quality of life including olfaction.  

Methods: The study was conducted at the University of Benin Teaching Hospital, Benin city. Consenting adult HIV 

positive patients were assisted to fill a proforma after which they had rigid nasendoscopy done to rule out peripheral 

causes of anosmia such as nasal infections, nasal polyps and tumours. The brief smell identification test (BSIT) 

scratch and sniff tests were then administered to those included in the study.  The same procedure was repeated with 

consenting HIV negative subjects serving as control. 

Results: There was a statistically significant difference between olfactory identification ability of HIV positive and 

HIV negative adults (p=0.001). Cases were 2.92 times likely to have abnormal smell identification abilities than 

controls.  

Conclusions: Olfactory identification ability is reduced in PLWHA relative to the HIV negative population.  
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HIV infection is a global pandemic affecting tens of 

millions of people worldwide.6,7 Two thirds of new cases 

of HIV infection are in Sub-Saharan Africa and Nigeria 

being its most populous country has the second largest 

number of HIV positive patients in the world.6,7 HIV 

infection is associated with many deleterious multi-

systemic effects including reduction in cognitive and 

neurosensory function, olfaction being one.8 This 

olfactory impairment, negatively affects the quality of life 

of affected patients and in addition to all the problems 

associated with olfactory loss may specifically contribute 

to malnutrition and poor compliance with anti-retroviral 

drugs in these patients.9-11 It may also predict the 

subsequent development of neurocognitive impairment 

(NCI) in these patients.12 

While studies show that olfactory impairment is found in 

people living with HIV/AIDS (PLWHA), there is 

currently no consensus as to whether this is as a result of 

HIV virus itself, the immunosuppression it causes or its 

treatment. This study sought to assess the olfactory 

identification abilities in PLWHA and to assess the 

effects of HIV/AIDS and/or its treatment on the olfactory 

functions of these patients. 

The process of olfactory identification requires the down-

up process of sensory functioning and up-down process 

of cognitive abilities.13 Beyond odour perception; 

memory, cognitive processing speed, decision making, 

verbal retrieval and level of education significantly affect 

olfactory identification performance.14-16 

Many experts agree that all patients with HIV will benefit 

from screening for neurocognitive impairment (NCI) 

prior to commencing highly active anti-retroviral therapy 

(HAART) and there is currently no screening tool 

applicable across practice settings; current screening tests 

are complicated to administer and lack sensitivity for 

milder forms of HIV associated neurocognitive disorder 

(HAND).17,18 Olfactory identification (Ol) may serve this 

need.12 

Cross-cultural smell identification test (CC-SIT) is a 

scratch and sniff test designed based on the original 

University of Pennsylvania Smell Identification Test 

(UPSIT). It consists of 12 micro-encapsulated odourants 

impregnated onto a card which are released by 

scratching.19 The objective of this study was to compare 

olfactory identification abilities in PLWHA and HIV 

negative adults in Benin city, Nigeria. It was also to 

ascertain if CD4 count and/or HAART use were related 

to olfactory identification ability in PLWHA. 

METHODS 

The study was conducted in the University of Benin 

Teaching Hospital (UBTH) Benin City, Nigeria. It was a 

hospital based prospective comparative cross-sectional 

study. The study population comprised of both old and 

new patients who were 18 years and above and less than 

65 years with confirmed HIV positive result who 

attended HIV clinic in UBTH. The control population 

were HIV negative individuals who are 18 years and 

above and less than 65 years attending the well/ screening 

clinic in UBTH Centre for Disease Control (CDC) clinic.  

HIV positivity was determined by having a positive result 

on both Alere DetermineTM HIV-1/2 test Kit (USA) and 

Trinity Biotech Uni-GoldTM HIV test kit (Ireland). In 

cases of discordant results, Chembio HIV 1/2 STAT 

PAKTM (USA) was used as a tie-breaking test. The 

control population was adult HIV negative attendees of 

the well/ screening clinic in UBTH CDC who were 

carrying out their routine yearly health screening. 

Patients with history of head trauma, nasal 

disease/allergy, upper respiratory tract infection in the 

last 2 weeks and intra-cranial tumors were excluded from 

the study. 

Sample size was determined using a formula for 

minimum sample size determination when comparing 

two proportions.20 Total minimum sample size calculated 

was 84 in each arm making a total of 168 patients. 

Simple random sampling of patients was done via 

balotting with the clinic booking register used as a 

sampling frame. Duration of the study was from August 

2017 to January 2018. 

Interviewer administered proforma form was used with 

the aid of a research assistant. Information retrieved from 

the proforma included; socio-demographic information, 

duration of diagnosis of HIV (old patient or new patient), 

whether on HAART or not, date of commencement of 

HAART (for old patients), type and dosing of HAART, 

history of nasal disease, head injury, smoking history, 

history suggestive of allergy and other medications the 

participant may be taking. 

Anterior rhinoscopy was done for all participants by the 

researcher using thudicum speculae. A zero degrees 

Hopkins rod endoscope illuminated with a portable light 

source was then used by the researcher to examine the 

nasal cavities in three passes to exclude nasal 

pathologies.  

The BSIT was then administered to each participant. The 

participant’s score was based on the number of odourants 

correctly identified.  

For the cases, CD4+ count done at index clinic 

appointment (on the same day) were retrieved and 

documented for each participant and record of lowest 

(nadir) CD4+ count pre-HAART commencement 

retrieved from the participants case note. Control 

participants were presumed to have CD4+ cell counts 

normal for the general population. 
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Data analysis 

Data analysis was done using IBM SPSS Statistics 

version 21.0. Tables were used to present results. 

Descriptive statistics were used and categorical variables 

were compared in both groups using Chi squared and 

Fischers exact tests.  

BSIT scores were grouped into normal and abnormal 

using the normative values in the BSIT administration 

manual. 

Bivariate and multivariate logistic regression model were 

used to assess for determinants of olfactory identification. 

P value <0.05 was considered significant. 

Ethical approval 

Written informed consent was obtained from all 

participants in the study. Approval to carry out the study 

was obtained from the Health Research and Ethics 

Committee of the University of Benin Teaching Hospital, 

Benin City.   

RESULTS 

Sociodemography 

There were 86 case study participants and 86 control 

study group, giving a male to female ratio of 1:4.2 for 

both groups. The age range of participants was from 20 

years to 64 years. Average age was 41.2 years for the 

cases and 39.3 years for the control group. Table 1 shows 

that the modal age group was 40-44 years for both cases 

and controls. The differences in age (years) was not 

statistically significant (p=0.786).  

The number of cases (18 (20.0%)) who had primary 

education was 6 times higher than those in the controls (3 

(3.5%)). However, the proportion of the controls (69 

(80.2%)) who had tertiary education was 4 times higher 

than those of the cases (24 (27.9%)). The difference in 

level of education was statistically significant (p<0.001). 

Table 1: Socio demographic data of study participants (n=86). 

Characteristics 
Study group Test 

statistics 
P value** 

Cases  Control  

 N (%) N (%)   

Sex      

Male  16 (18.6) 17 (19.8) 0.037 0.846 

Female  70 (81.4) 69 (80.2)   

Age group (years)*     

20-29  12 (14.0) 15 (17.4) 1.726 0.786 

30-39  25 (29.1) 27 (31.4)   

40-49  31 (36.0) 31 (36.0)   

50-59  12 (14.0) 7 (8.1)   

60+ 6 (7.0) 6 (7.0)   

Education      

No formal  5 (5.8) 4 (4.7) 51.764 <0.001+ 

Primary  18 (20.9) 3 (3.5)   

Secondary  39 (45.3) 10 (11.6)   

Tertiary  24 (27.9) 69 (80.2)   

*Mean (SD) age: Cases = 41.2 (11.0) years, Control = 39.3 (10.7) years, **Chi-square test, +Fisher’s exact test. 

Table 2: CD4
+
 count of the HIV positive cases (n=86). 

Variables  Frequency  Percentage (%) 

Latest CD4
+
 count*   

<200 7 8.2 

200-349  16 18.6 

350-499  18 20.9 

500+  45 52.3 

Lowest (nadir) CD4
+
count**   

<200 26 30.2 

200-349  26 30.2 

350-499  18 20.9 

500+  16 18.7  

*Mean (SD) = 533.2 (256.7), **Median (Interquartile range) = 315.5 (151.5-441.0).  
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The median (interquartile range) duration of diagnosis of 
HIV infection among the cases was 8.5 (2.8-10.0) years 
with majority (53 (61.6%)) of the cases in the range 1–10 
years.  

Among the case study group, 79 of the 86 (91.9) of the 
cases had used HAART of which a higher proportion (47 
(59.5%)) used 3TC, ZDV and NVP.  

The median (interquartile range) duration of use of 
HAART among those who had been on HAART was 8.0 
(5.0-10.0) years with majority (55 (69.6%)) of the cases 
in the range of 1-10 years. 

The latest mean (standard deviation) CD4+ count was 
533.2 (256.7) with more than half 45 (52.3%) of the cases 
having a CD4+ count of 500 and above. Also, more than 
80.0% of the cases had recorded a nadir (pre-HAART) 
CD4+ count of less than 500 with a median (interquartile 
range) CD4+ count of 315.5 (151.5-441.0) (Table 2). 

Olfactory identification 

Twenty six (30.2%) of the cases had normal olfactory 

identification compared to 48 (55.8%) of the control. 

Overall, 74 (43.0%) of the study participants had normal 

olfactory identification. Table 3 shows that the difference 

in olfactory identification abilities between cases and 

controls was statistically significant with a p-value of 

0.001. 

Four (57.1%) of the respondents with latest CD4+ cell 

count less than 200 had abnormal olfactory identification 

ability compared with 13 (81.3%) of those with CD4+ 

count between 200-349, and 33 (73.3%) of those with 

CD4 count of 500 and above. The association between 

latest CD4+ count and olfactory identification ability was 

not statistically significant (p=0.333) (Table 4). 

Table 3: Frequency distribution of olfactory identification ability of the study participants. 

Olfactory 

identification 

(BSIT score) 

Study group 

Total  
Test 

statistics* 
P value 

Cases  Control  

 N (%) N (%) N (%)   

Normal  26 (30.2) 48 (55.8) 74 (43.0) 11.479 0.001 

Abnormal  60 (69.8) 38 (44.2) 98 (57.0)   

Total  86 (100.0) 86 (100.0) 172 (100.0)   

*Chi-square test. 

Table 4: Olfactory identification ability and CD4
+
 count of the study participants. 

CD4
+ 

count 

Olfactory identification ability  
Total  

(n=86) 

Test 

statistics 
P value Normal  

(n=26) 

Abnormal  

(n=60) 

 N (%) N (%) N (%)   

CD4+ count latest       

<200 3 (42.9) 4 (57.1) 7 (100.0) 3.552* 0.333 

200-349  3 (18.8) 13 (81.3) 16 (100.0)   

350-499  8 (44.4) 10 (55.6) 18 (100.0)   

500+  12 (26.7) 33 (73.3) 45 (100.0)   

CD4+ count lowest       

<200 12 (46.2) 14 (53.8) 26 (100.0) 7.705** 0.053 

200-349  7 (26.9) 19 (73.1) 26 (100.0)   

350-499  6 (33.3) 12 (66.7) 18 (100.0)   

500+  1 (6.3) 15 (93.8) 16 (100.0)   

*Fisher’s exact test, **Chi-square test. 

 

Overall, more than 50% of the participants had abnormal 

olfactory identification ability irrespective of their lowest 

(nadir) CD4 count. Among respondents with CD4 count 

of 500 and above 93.8% (15) had abnormal olfactory 

identification ability. The association between lowest 

CD4 count and olfactory identification ability was not 

statistically significant (p=0.053).  

Fifty five (69.6%) of the cases who were on HAART had 

abnormal olfactory identification ability compared to 5 

(71.4%) of those who were not on HAART. The 

association between HAART use and olfactory 

identification ability was not statistically significant 

(p=0.920).  
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Table 5: Unadjusted and adjusted (logistic regression model) predictors of abnormal BSIT score among the 

participants. 

Variables  Unadjusted OR (95% CI) Adjusted OR (95% CI)
+ 

Study group   

Cases  2.92 (1.56-5.46) 2.02 (0.94-4.31) 

Control*  1 1 

Sex    

Male  2.34 (1.02-5.40) 2.58 (1.07-6.22) 

Female* 1 1 

Age group (years)*  

20-29  2.38 (0.59-9.54) 3.22 (0.70-14.95) 

30-39  1.63 (0.46-5.82) 2.12 (0.53-8.56) 

40-49  2.22 (0.63-7.79) 2.54 (0.64-10.02) 

50-59  1.56 (0.36-6.69) 1.49 (0.31-7.19) 

60+* 1 1 

Education    

No formal  1.52 (0.38-6.01) 1.54 (0.34-6.97) 

Primary  2.43 (0.89-6.57) 2.09 (0.66-6.61) 

Secondary  3.74 (1.74-8.08) 2.90 (1.20-7.04) 

Tertiary* 1 1 

R2= 13.6% to 18.2%, *Reference category, +Adjusted for sex, age and education level. 

Table 6: Unadjusted and adjusted (logistic regression model) predictors of abnormal BSIT score among the cases. 

Variables  Unadjusted OR (95% CI) Adjusted OR (95% CI)
+ 

Sex   

Male  2.12 (0.55-8.19) 1.87 (0.34-10.16) 

Female* 1 1 

Age group (years)*  

20-29  10.00 (1.03-97.50) 3.62 (0.22-60.40) 

30-39  6.33 (0.92-43.62) 3.13 (0.35-28.45) 

40-49  6.86 (1.03-45.60) 4.95 (0.59-41.85) 

50-59  1.43 (0.18-11.09) 0.79 (0.08-8.23) 

60+* 1 1 

Education    

No formal  0.10 (0.01-1.09) 0.12 (0.01-2.15) 

Primary  0.65 (0.18-2.36) 0.95 (0.18-5.15) 

Secondary  1.60 (0.49-5.16) 1.76 (0.42-7.29) 

Tertiary* 1  1 

CD4+ count latest   

<200 0.49 (0.09-2.49) 2.67 (0.18-39.85) 

200-349  1.58 (0.38-6.51) 2.97 (0.44-19.90) 

350-499  0.46 (0.15-1.42)  2.22 (0.47-10.36) 

500+  1 1 

CD4+ count lowest (nadir)   

<200 0.08 (0.01-0.68) 0.06 (0.01-0.75) 

200-349  0.18 (0.02-1.64)  0.11 (0.01-1.35) 

350-499  0.13 (0.01-1.26)  0.12 (0.01-1.36) 

500+  1 1 

HAART use    

On HAART 1 0.59 (0.06-6.20) 

Not on    HAART 1.09 (0.20-6.02)  1 

Constant   1.40  

R2= 24% to 34%, *Reference category, +Adjusted for sex, age, education level, CD4 counts and HAART use. 
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Predictors of olfactory identification ability 

Twenty four (72.7%) of the male study participants had 

abnormal olfactory identification ability compared to 74 

(53.2%) of the female participants. The association 

between sex and olfactory identification ability was 

statistically significant (p=0.042).  

Forty two (42.9%) of the participants who had tertiary 

education had abnormal olfactory identification ability, 

followed by 37 (37.8%) of those with secondary level of 

education. The association between level of education 

and olfactory identification ability was statistically 

significant (p=0.005). 

Cases were more likely to have abnormal olfactory 

identification than controls (unadjusted OR (95% CI) 

2.92 (1.56-5.46), adjusted OR (95% CI) 2.02 (0.94-4.31) 

(Table 5). 

As shown in Table 6, among the cases, after adjustment 

for other variables in the model, only lowest (nadir) CD4 

count of <200 (OR=0.06 (95% CI: 0.01-0.75) was 

significantly associated with having abnormal olfactory 

identification ability. 

DISCUSSION 

Sex was statistically significant in determining olfactory 

identification ability in this study, with females 

performing better than males. This finding has been 

relatively consistent across different studies and is 

present from childhood.21-23 It is theorized that this may 

be due to female advantage in verbal processing or due to 

hormonal influences.22,23 

In the same vein, level of education differed significantly 

between cases and controls in this study with the control 

group having most participants (80.2%) with tertiary 

level of education compared with just 27.9% of cases. 

This difference which was statistically significant was 

likely due to the fact that the well clinic which was used 

as source for the control population was more likely to be 

attended by educated and well to do individuals with 

good health seeking behaviour.  

The lowest (nadir) CD4+ count among cases was >500 

cells/ mm3 in only 19.7% of patients compared with 

52.3% at the time of this study. This reflects the effect of 

HAART causing improved immunity in these patients 

and has been demonstrated elsewhere.5,21,24  

Of the HIV positive cases 69.8% had abnormal smell 

compared to 44.2% of controls which was statistically 

significant (p= 0.001, OR 2.02 95% CI (0.94-4.31)). 

Reduced olfaction in HIV positive patients has been 

documented in several studies.5,21,25-28 In Ilorin, Nigeria 

Alabi and co-workers found complaints of Anosmia in 

30.3% of HIV positive adults while in Ibadan a study in 

HIV positive women found the prevalence of olfactory 

dysfunction using TDI score on Sniffin sticks test to be 

39.8%.5,28 These values are much lower than the 

prevalence of 69.8% found in this study but close to the 

68.9% found in the identification component of the TDI 

score in HIV positive adults in another hospital in 

southern Nigeria.21 

Latest CD4+ count did not correlate with olfactory 

identification ability in this study, and lowest (nadir) 

CD4+ count with a p value of 0.053 did not meet the 

criteria for statistical significance using chi-squared test 

of association. This is similar to findings by Zucco in 

Italy and Fasunla in Ibadan and highlight the role of the 

HIV virus in OI impairment independent of disease 

severity.21,27,29 It is contrary to findings in Italy where OI 

scores worsened with reducing CD4+ count.30 That study 

however did not use the WHO staging system and 

employed a different methodology.  

Abnormal olfactory identification in HIV is thought to 

arise as a result of CNS infection with the virus and 

attendant cognitive impairment.29 Studies in PLWHA 

show that despite plasma control HIV once in the CNS 

continues to exist in CNS reservoirs and replicate at slow 

rates in brain tissue.8,31,32 This CNS infection is thought to 

occur in the first few days to weeks of infection with 

HIV.31-34 A study in Abuja, Nigeria showed prevalence of 

neurocognitive impairment in early HIV to be as high as 

31%.35 This may explain why CD4+ count often does not 

correlate with OI.29 In a study which measured levels of 

neurofilament protein light (NFL), a marker of axonal 

injury, in patients with HIV, it was found that NFL levels 

rose in pre-HAART patients with CD4+ count of <250 

cells/mm3 and below.36 Recent research suggests that 

early commencement of HAART in acute HIV infection 

may prevent neuroinvasion by the virus and so prevent 

HAND.37 This study did not show a statistically 

significant relationship between HAART use and 

olfactory identification ability. This was also similar to 

findings in the aforementioned study in Ibadan where 

HAART use correlated with reduced threshold but not 

with olfactory identification or discrimination.21 Benea 

and co-workers noted that HAART therapy has resulted 

in PLWHA developing less severe forms of HAND but 

not in its prevalence and theorized that this might be due 

to irreversible brain injury prior to initiating HAART, 

persistent CNS infection and continued viral replication 

or even possible neurotoxicity of HAART drugs 

themselves. In fact, HAND continues to progress in 

patients on HAART.37,38 

Disruption of adult neurogenesis contributes at least in 

part to the CNS effects of HIV and the olfactory bulb 

being the most distal part of the rostral migratory stream 

will be affected earliest by this disruption and so 

olfactory loss occurs quite early in the course of illness. 

This pattern is seen in HIV infection of the CNS and 

other neurodegenerative disorders.38.39 Therefore OI may 

be prognostic for the development of HAND before 
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clinical symptoms become apparent and severity, onset 

and progression of HAND may be reliably followed 

using olfactory identification tests.27,29,38 This may signal 

the end of the search for an ideal screening test in the 

early detection of HAND in HIV positive patients as 

HAND is associated with shortened survival in 

PLWHA.37,40 

CONCLUSION  

This study showed that HIV positive patients have 

impaired olfactory identification ability and were 2.92 

times likely to have abnormal smell identification than 

controls.  

The relationship between olfactory identification ability 

in participants with HIV and CD4+ count was not 

statistically significant. The use of HAART in cases did 

not affect olfactory identification ability in this study. 
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