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Abstract 

Anaemia, a common hematological disorder in HIV infection, compromises the quality of life and 

treatment outcomes. At The AIDS Support Organisation (TASO), Entebbe, the records for the 2016-

2018 period show a 10% prevalence of anaemia which is lower than that in literature where it is said 

to be up to 95%. This study determined the prevalence, type, severity, and determinants of anaemia 

among people living with HIV and AIDS who receive care from TASO Entebbe in Uganda. A 

questionnaire was used to collect data from 624 TASO clients. A checklist identified the clients’ 

Antiretroviral Therapy (ART) combination and viral load. The selected clients’ Body Mass Index 

(BMI) was calculated to assess their nutritional status. A Fully Automated Humacount 60TS Three-

Part Hematology Analyzer was used to measure hemoglobin and to do a full blood count. A blood 

film from each sample was manually examined for the type of anaemia. Data analysis was done with 

Stata MP 15. The prevalence of anaemia was 44.4%, and the anaemia was mostly mild (54.15%) to 

moderate (40.80%). Anaemia of inflammation was the commonest type (>58%). Gender, viral 

suppression, nutritional status, nutritional education, marital and economic status were significantly 

associated with the anaemia. Duration on ART had a protective effect, but this was not statistically 

significant. The prevalence of anaemia (44.4%) among the TASO-Entebbe Uganda clients was high, 

but the anaemia was mostly mild to moderate (>94%) and of inflammation type (>58%). 

Management of anaemia in HIV requires intentional screening since it compromises treatment 

outcomes. 
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Introduction 

Anaemia is defined by the World Health 

Organisation as “a condition in which the 

number of red blood cells (and consequently 

their oxygen-carrying capacity) is insufficient 

to meet the body’s physiologic needs” [1]. The 

red blood cells carry a protein, haemoglobin, 

that has the oxygen-carrying capacity, and it is 

used as an indicator for anaemia [2]. 

Haemoglobin levels vary by the general health 

of a person, sex, age, physiological status, race, 

altitude, and levels of activity. 

Common causes of anaemia include iron and 

other dietary deficiencies, parasitic infections 

like helminths and plasmodium malariae, 

inherited blood disorders like sickle cell 

anaemia, and other haemolytic conditions such 

as thalassemia. Other causes include direct 

bleeding, infectious diseases like tuberculosis, 

HIV, and other chronic inflammatory 

conditions. The World Health Organisation 

categorizes anaemia as a global public health 

problem, with more than 80% of countries 

having a prevalence of anaemia exceeding 20% 

of their populations [3]. Anaemia is much more 

prevalent in developing countries, where about 

89% of the 1.93 billion anaemic people live [3]. 

Health consequences of anaemia include 

increased morbidity, reduced productivity, and 

reduced cognitive abilities [4, 5]. 
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Anaemia is a common haematological 

problem among people with HIV, and this 

makes it a public health challenge since the 

global burden of HIV is big, especially in 

developing countries [6, 7]. 

According to UNAIDS, more than 54% of 

the 37.9 million people with HIV are within 

Eastern and Southern African countries [7]. 

According to The Uganda AIDS Country 

Progress Report of 2019, there are 1.3 million 

people with HIV in Uganda [8]. Anaemia is 

said to be prevalent in 1.3-95% of the people 

living with HIV depending on gender, age, 

pregnancy status, the stage of HIV disease, and 

the definition of anaemia [9, 10]. Anaemia is a 

common haematological disorder of HIV 

infection, and in communities like that of 

Uganda, where other factors like malaria 

endemicity, poverty, and helminth infections 

are prevalent, the burden of anaemia in HIV 

infection is likely to be even greater. In the 

Health Management Information System 

(HMIS) 095 tool at TASO Entebbe Laboratory, 

the records for 2016-2018 show that out of the 

6032 Haemoglobins (Hb) done, 10% had Hb 

less than 11.0g/dl, which is lower than the 

prevalence in the literature [9, 10, 11]. It was 

not known whether the prevalence in the HMIS 

the true burden of anaemia among HIV clients 

was who were receiving ART and other 

services from TASO Uganda Entebbe. 

Objective 

This study was conducted to determine the 

prevalence, type, severity, and determinants of 

anaemia among people living with HIV and 

AIDS who were receiving care from The AIDS 

Support Organisation, Entebbe, in Uganda. 

Materials and Methods 

The study aimed at determining the 

prevalence and identifying the types and factors 

associated with anaemia among the TASO, 

Entebbe HIV clients who were on ARVs. It was 

a cross-sectional and quantitative study. The 

AIDS Support Organisation is a local HIV and 

AIDS service organization with eleven Centres 

in Uganda: TASO Entebbe being one of the 

busiest TASO Centres, registering about 28 

new clients on ART daily. The Centre has 

laboratory services, a controlled data system, 

and an active ART clinic serving both the urban 

Entebbe Municipality and the nearby rural 

communities, including Islanders from Lake 

Victoria. The study population was 

approximately 6000 registered adults and 

children living with HIV and on ART from the 

TASO, Entebbe Centre. The minimum sample 

size (n) was calculated using Kish Leslie 

formula of 1965 for cross-sectional studies 

where n = (Z2 P(1-P))/e2; p (0.5) is the 

estimated proportion of people living with HIV 

and having anaemia; Z is the standard Z-Score 

and e (0.05) the acceptable margin of error. The 

minimum sample size calculated was 385 

people living with HIV. The minimum sample 

was increased by about 62% to 624 respondents 

in order to improve precision, identify any 

outliers which could skew the data, and enable 

comparisons among sub-groups considering the 

fact that gender, age, and social-economic 

variables are known to affect the prevalence of 

Anaemia [12]. TASO Entebbe has 4 clinic days 

in a week. Two clinics are general; one is for 

adolescents and one for prevention of mother-

to-child transmission (PMTCT). The 

appointment list for each of the four clinic days 

in a week was used as a sampling frame to 

systematically select a minimum of 13 clients 

each day for a period of 3 months from May to 

July 2019, resulting in a sample of 624. 

Quantitative data from each Respondent was 

collected using a questionnaire, and a check list 

identified the clients’ ART combination and the 

most recent viral loads. Each respondent’s 

weight and height were used to calculate their 

BMI which was used as a proxy for nutritional 

status [13]. Full blood count and haemoglobin 

measurements were done on venous blood 

drawn by a certified laboratory technologist. 

Data analysis was done using StataMP [15]. 
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Laboratory Procedure 

Venous blood was drawn with sterile needles 

into vacutainer tubes treated with 

Ethylenediaminetetraacetic acid (EDTA) to 

prevent clotting. The samples for each day were 

put in a batch and thereafter analysed before the 

end of the day. Each vacutainer tube was 

opened and put in a Fully Automated 

Humacount 60TS Three-Part Hematology 

Analyzer to do the hemoglobin and full blood 

count measurements. Hemoglobin 

concentration is one of the laboratory tests for 

diagnosing anaemia [14]. 

From each sample, a blood film was 

manually prepared and examined to ascertain 

the red blood cell (RBC) morphology in order 

to determine the types of anaemia among the 

Respondents. Every Respondent who was 

found anaemic was referred to the Clinicians 

for management. 

Statistical Analyses 

Epidata was used for data entry and StataMP 

15 for data analysis. The threshold for statistical 

significance was set at the conventional p-value 

of <0.2 and < 0.05 at bivariate and 

multivariable analyses, respectively. Odds 

Ratios were used to compare the relative Odds 

of occurrence of Anaemia given exposure to 

independent variables identified in the 

literature. The WHO cut off points for Anaemia 

at sea level were used in this study and these 

are presented in Table 1. The measured 

hemoglobin level for each participant was 

adjusted by -2 g/l since the altitude in Central 

Uganda is approximately 1000 meters above 

sea level [15, 16]. 

Table 1. Cut-off Points for anaemia at Sea Level in Grams per Litre and its Severity 

Respondent age No anaemia Mild Moderate Severe 

Children, 6-59 months ≥110 100-109 70-99 <70 

Children, 5-11 years ≥115 110-114 80-109 <80 

Children, 12-14 years ≥120 110-119 80-109 <80 

Non-pregnant women ≥120 110-119 80-109 <80 

Pregnant women ≥110 100-109 70-99 <70 

Men, 15 years and above ≥130 110-129 80-109 <80 

Adapted from WHO [15]. 

Ethics Approval and Consent to 

Participate 

Ethical approvals were obtained from the 

Uganda Christian University’s Research Ethics 

Committee (UCUREC25/10/600/00057) and 

the TASO Research Ethics Committee 

(TASOREC/013/19-UG-REC-009). Written 

informed consent was obtained from every 

adult participant and from a parent or guardian 

for participants under 16 years old. The names 

of the participants were not captured on the 

questionnaires, and the presentation of findings 

were general to avoid the identification of the 

participants. 
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Results 

Table 2. Social Demographic Characteristics of Respondents and Frequency of Anaemia n=624 

Variable Category Frequency (%) Category with anaemia 

Age 

x̄= 36.50 Children 23 (3.68%) 10 (43.48%) 

SD= 11.17 Adults 601 (96.32%) 267 (44.43%) 

Gender 

Male 201 (32.21%) 72 (35.82%) 

Female 

Pregnant 25 (4.01%) 10 (40.00%) 

Not pregnant 398 (63.78%) 195 (48.99%) 

Marital status 

Married 290 (46.48%) 113 (38.96%) 

Divorced 94 (15.06%) 53 (56.38%) 

Never married 201 (32.22%) 95 (47.26%) 

Widowed 39 (6.25%) 16 (41.02%) 

Residence 
Rural 270 (43.27%) 118 (43.70) 

Urban 354 (56.73%) 159 (44.91%) 

Educational 

level 

No formal education 76 (12.18%) 30 (39.5%) 

Up to primary seven 287 (45.99%) 125 (45.5%) 

Secondary education & 

above 261 (41.83%) 122 (46.7%) 

Occupation 

Professional 45 (7.21 %) 26 (57.8%) 

Self-employment 291 (46.63%) 103 (35.4%) 

Peasant 116 (18.59%) 61 (52.6%) 

Unemployed 172 (27.56%) 87 (50.6%) 

Income per 

month 

Greater than 500,000/= 68 (10.90%) 28 (41.2%) 

100,000/= to 500,000/ 287 (46.00%) 117 (40.8%) 

Less than 100,000/= 269 (43.11%) 132 (49.1%) 

Nutritional 

Education 

Yes 390 (62.05%) 184 (47.2%) 

No 234 (37.05%) 93 (39.7%) 

Drinks alcohol 
Yes 209 (33.49%) 82 (39.42%) 

No 415 (66.51%) 195 (46.98%) 

Smoker 
Yes 19 (3.04%) 9 (47.4%) 

No 605 (96.96%) 268 (44.3%) 

Viral 

suppression 

Suppressed 541 (86.70%) 226 (41.8%) 

Unsuppressed 83 (13.30%) 51 (61.45%) 

BMI 

Under weight (<18.5 

kg/m2) 154 (24.68%) 75 (48.70%) 

Normal (18.5-24.9 

kg/m2) 331(53.04%) 152 (45.92%) 

Overweight (≥ 25kg/m2) 135 (21.63) 48 (35.55%) 

ART 

Combinations 

TDF/3TC/EFV 283 (45.34%)  110 (38.9%) 

TDF/3TC/DTG 156 (25%) 22 (33.3%) 

AZT/3TC with NVP or 

ATRr or EFV 

48 (7.70%) 27 (56.25%) 

Others 137 (22.00%)  61 (44.52%) 
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Period in 

months on ART 

in months x̄= 68, 

SD= 49.32  

<12 months 87 (13.94%) 42 (48.28%) 

12- 72 months 284(45.51%) 130 (45.77%) 

>72 months 253 (40.54%) 105 (41.50%) 

Sickle cell Yes 4 (0.64%) 4 (100%) 

 

Data was collected from a randomly selected 

sample of 624 respondents. Respondents were 

on ART for a mean period of 68 months (SD= 

49.32). The majority of respondents (96%) 

were aged above 15 years (Table 2). The mean 

age was 36.5 years with a standard deviation of 

11.17 years. The respondents were 

predominantly female (68%), of whom 6.35% 

were pregnant, 46.48% were married, and 15% 

were divorced. 

There were more urban dwellers (56.73%) 

than those from rural areas. Approximately 

12% of the respondents had no formal 

education and were predominantly self-

employed (46.63%). Most respondents earned 

between 100,000 and 500,000/= (equivalent to 

approx. 3.7-135 USA $ at a rate of 1$ = 3700 

Uganda Shillings) per month but 43% earned 

less than 100,000 shillings (about 3.7 USA $) 

per month. Approximately 62.5% of the 

respondents had received nutritional education, 

and 66.51% did not drink alcohol. The majority 

of respondents (>96%) did not smoke, and 

more than 86% had viral suppression. 

Approximately 24% of the respondents were 

underweight, and 21% were overweight based 

on the cut-off points by WHO.[50] The most 

frequent ART combinations were Tenofovir / 

Lamivudine / Efavirenz [TDF/3TC/EFV] 

(45.35%) and Tenofovir/ Lamivudine/ 

Dolutegravir [TDF/3TC/DTG] (25%). 

Approximately 7.7% of ART combinations 

contained Zidovudine. Most of the respondents 

had been on ART for a long time, with the 

mean duration being 68 months (SD= 49.32). 

Participants found with sickle cell disease were 

not included in the further analysis because the 

disease is known to be associated with anaemia. 

Table 3. Prevalence, Type by Red Blood Cell Morphology and Severity of Anaemia 

Red blood cell morphology n = 624 Frequency (%) 

Normochromic and Normocytic  347 (55.60) 

Hypochromic Microcytic 85 (13.63) 

Normocytic 163 (26.12) 

Macrocytic 29 (04.65) 

Total hypochromic 

(anaemia prevalence) 

277 (44.40) 

Shape Other shapes 620 (99.36) 

Sickle 04 (0.64) 

Anaemia severity n= 277 Frequency Percentage 

Mild 150 54.15 

Moderate 113 40.80 

Severe  14 5.05 

Total 277 100 

 

The prevalence of anaemia, as seen in Table 

3, among the study respondents was 44.4% 

(277/624). The most frequent type of anaemia 

was hypochromic normocytic (26.22%), 

followed by microcytic anaemia (13.63%). 

Most of the anaemia was mild (54.15%) or 

moderate (40.80%). Severe anaemia accounted 

for 5.05% of the respondents. There were four 
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respondents with sickle cell disease, and all of them had mild to moderate anaemia. 

Table 4. Bivariate and Multivariate Analysis of Factors Associated with Anaemia at 80% and 90% Confidence 

Interval 

Variable Category Bivariate Analysis Multivariable Analysis 

OR p-value [80% CI] AOR p-value [95% CI] 

Gender Male Ref  - Ref - 

Female 1.684 * 0.003 (1.343, 2.112) 1.830 ** 0.010 (1.157, 2.894) 

Marital 

Status 

Married Ref  - Ref - 

Divorced 2.025 * 0.003 (1.488, 2.755) 2.007 ** 0.007 (1.206, 3.342) 

Never married 1.404 * 0.068 (1.107, 1.781)  - - 

Widowed 1.090 0.805 (0.698, 1.700)  - - 

Occupation Professional Ref - Ref - 

Self-employed 0.400 * 0.005(0.264, 0.608) 0.317 ** 0.001 (0.156, 0.644) 

Peasant 0.810 0.553 (0.515, 1.278)  - - 

Unemployed 0.748 0.390 (0.485, 1.154)  - - 

Nutritional 

education 

Yes Ref  - Ref   

No 0.738 * 0.071 (0.596, 0.916) 0.677 ** 0.041 (0.465, 0.984) 

Drinks 

alcohol 

Yes Ref  - Ref  - 

No 1..373 * 0.066 (1.100, 1.712)  -  - 

Viral 

suppression 

Suppressed Ref  - Ref  - 

Unsuppressed 2.221 * 0.001 (1.630, 3.028) 2.246 ** 0.003 (1.312, 3.846) 

BMI Underweight Ref  - Ref  - 

Normal 0.894 0.568 (0.696, 1.149)  -  - 

Overweight 0.581 * 0.025 (0.426, 0.792) 0.524 ** 0.012 (0.315, 0.870) 

ART 

combination 

ABC/3TC/AT Vr Ref  - - - 

ABC/3TC/EFV 1.600 0.530 (0.613, 4.179)  - - 

AZT/3TC/ATVr 2.889 * 0.109 (1.237, 6.747)  - - 

AZT/3TC/EFV 0.500 0.391 (0.178, 1.408)  - - 

AZT/3TC/NVP 1.556 0.455 (0.729, 3.317)  - - 

TDF/3TC/EFV 1.055 0.907 (0.587, 1.895)  - - 

TDF/3TC/NVP 1.030 0.956 (0.511, 2.076)  - - 

TDF/3TC/DTG 0.811 0.656 (0.444, 1.483)  - - 

TDF/3TC/ATVr 1.250 0.695 (0.603, 2.591)  - - 

Other 1.939 0.261 (0.912, 4.130)  - - 

*Significant at 80% CI; **Significant at 95% CI 

At bivariate analysis and exploratory 

confidence level of 80%, nine independent 

variables showed significant association with 

anaemia in clients of TASO-Entebbe. When 

multivariable analysis (Table 4) was conducted 

at a 95% confidence level, six independent 

variables were significant, and these were 

gender, marital status, occupation, nutritional 

education, viral suppression, and BMI. The 

females [(AOR = 1.83, 95% CI = 1.157, 2.894), 

P = 0.010] and the divorced [(AOR = 2.007, 

95% CI = 1.206, 3.342), P = 0.007] were more 

likely to be anaemic than the males and 

marrieds respectively. The respondents who 

were divorced [(AOR = 2.007, 95% CI = 1.206, 

3.342), P = 0.007] were more likely to be 

anaemic than the males and marrieds, 

respectively. 
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The self-employed [(AOR = 0.317, 95% CI 

= 0.156, 0.644), P = 0.001], those who had not 

received nutritional education [(AOR = 0.677, 

95% CI = 0.465, 0.984), P = 0.041] and the 

obese [(AOR = 0.524, 95% CI = 0.315, 0.870), 

P=0.012] were less likely to be anaemic than 

the professionals and those who had received 

nutritional education and the respondents with 

underweight respectively. Respondents without 

viral suppression were more likely to be 

anaemic than those with suppression [(AOR = 

2.246, 95% CI = 1.312, 3.846), P = 0.003]. 

The ART combination Zidovudine/ 

Lamivudine/ Atazanavir/ritonavir 

(AZT/3TC/ATVr), drinkers of alcohol, and the 

never-married independent variables were 

significant at bivariate but not at multivariable 

analysis. 

Logistic regression to measure the 

relationship of anaemia and the period of 

respondents on ART showed that ART duration 

had a protective effect against anaemia though 

not statistically significant. 

Discussion 

Respondents were on ARVs for long periods 

(68 months; SD=49.32], and this may partly 

explain the high proportion of viral suppression 

(86.7%) [17, 18]. There were more females 

(68%) among respondents in this study than in 

the Uganda HIV/AIDS Country Progress 

Report (55.5%). This could have been so 

because the mean age in this study was 36.5 

years (11.17 SD), and according to the Uganda 

country report, the age groups 15-44 have more 

HIV-infected women than older age groups [8]. 

Children in this study were about 4% in the 

sample, which was lower than in the report 

where HIV-infected children are about 7% of 

the total number of people living with HIV in 

Uganda [8]. This could have been due to the 

nature of the sampling of children in this study. 

Only the children who were sent to the 

laboratory for other tests were included in the 

study to avoid multiple pricks. Blood drawn 

from the children for other laboratory tests was 

also used to measure haemoglobin and to 

categorise the anaemia. The marrieds were a 

large proportion (46.48%) of the sample, but 

they were not asked whether that was a second 

or higher marriage which was a limitation 

because the divorced, the widowed, second, and 

higher marriages are associated with a higher 

risk of HIV and anaemia [19, 20]. With more 

than 43% of respondents earning less than 

100,000/= per month, this suggested a low 

income compared to the average household 

expenditure in Uganda in 2018 which was 

325,800/= Uganda Shillings [21]. Such low 

income does not allow people to access basic 

necessities, including a balanced diet, and this 

may increase their risk of anaemia. Literacy 

rates and self-employment rates corroborated 

the World Bank and Uganda Bureau of 

Statistics (UBOS) statistics showing literacy 

rates of >77% and self-employment rates of 

50% among Ugandans. Most of the self-

employed respondents were engaged in 

trading22,21 Prevalence of smoking in Uganda is 

generally low (<5%), but alcohol consumption 

is high (>19 litres of pure alcohol per capita), 

and the study respondents had similar statistics 

with 3.04% smokers and 33.49% prevalence of 

alcohol drinkers. Although smoking and 

drinking alcohol are known determinants of 

health, both of these were not significantly 

associated with anaemia in this study [23, 24]. 

Prevalence, Type, and Severity of 

Anaemia 

Using the WHO haemoglobin levels and an 

adjustment of -2 g/l for the mean altitude in 

Central Uganda, the prevalence of anaemia was 

found to be 44.4%. This was higher than in the 

general Ugandan population, where anaemia is 

documented to be 32% among women aged 15-

49.25 According to the World Health 

Organisation when anaemia prevalence is 

>40% in a given community, that is classified 

as a severe public health problem [2]. 

The high prevalence of anaemia in HIV is 

consistent with findings from other studies [11, 
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26-29]. Anaemia prevalence varies depending 

on contexts, and it is known to be higher in 

ART naïve People Living with HIV (PLWHA), 

although even with ART treatment, HIV 

infection is still associated with anaemia [30, 

31]. In HIV infections, anaemia is known to be 

a significant predictor of progression to AIDS. 

It is also said to be associated with poorer 

outcomes of HIV infection as well as negatively 

affect the quality of life and productivity of 

PLWHA [32, 9, 31]. Before the use of ART, 

anaemia was known to be an independent 

predictor of survival, and its effects were likely 

to be worse in low-resourced environments 

[33]. Consistent use of ART is known to be 

associated with improvement in haemoglobin 

level and reduction of severe anaemia, 

regardless of the ART combination [34, 31]. 

Respondents in this study were on ART for a 

mean period of 68 (SD 49.32) months, and so it 

can reasonably be assumed that if they were 

ART naïve, the prevalence and possibly 

severity of anaemia would have been worse 

[35]. The type of anaemia most prevalent in this 

study was normocytic and hypochromic, which 

is most common in chronic infections like HIV, 

and it is referred to as anaemia of inflammation 

(AI) [36]. Anaemia in HIV is thought to be 

caused by blood loss due to opportunistic 

infections and neoplasms such as Kaposi 

Sarcoma and decreased red blood cell 

production in the context of the reduced 

lifespan of RBCs and resistance to 

erythropoietin, a hormone that stimulates the 

production of RBCs. Anaemia of inflammation 

generally ranges from mild to moderate as the 

case is in this study [37, 31]. 

Severe anaemia was about 5.05% of those 

anaemic in this study which is lower than what 

has been found in other low resource countries 

where it can be as high as 22%.38 Severe 

anaemia is associated with poorer HIV 

outcomes, but the consistent use of ART leads 

to its reduced prevalence [31]. Of the 14 

respondents with severe anaemia, 13 had 

microcytic anaemia, which implied iron 

deficiency, and all of them had viral 

suppression, a contradiction of what is 

documented that consistent use of ART reduces 

the probability of severe anaemia [34, 31]. The 

respondents with severe anaemia, 12/14, had 

normal BMI, suggesting that nutrition may not 

be a contributing factor but probably iron 

metabolism. Long-standing anaemia of 

inflammation may lead to iron deficiency 

anaemia due to the restriction of intestinal 

absorption of iron and progressive depletion of 

iron stores [37, 31]. 

Determinants of Anaemia 

In this study, the females were more likely to 

be anaemic than males [(OR = 1.83, 95% CI = 

1.157, 2.894), P = 0.010]. This is in agreement 

with many studies on anaemia in HIV.31,38,39 

This also collaborates with anaemia in the 

general population where the prevalence is 

higher in females than in males.2 Women, 

especially those in reproductive age groups, are 

thought to be more prone to anaemia than men, 

partly because of the menstrual periods and the 

drain on iron reserves when they get pregnant.31 

The divorced were more likely [(OR = 2.007, 

95% CI = 1.206, 3.342), P = 0.007] to have 

anaemia perhaps because of the risk of HIV and 

also the fact that anaemia is higher among 

PLWHA who were previously married [19, 20]. 

This may partly be explained by the known 

poor health outcomes which are associated with 

separation or divorce [40]. Higher-income and 

perhaps a higher standard of living may explain 

the lower prevalence of anaemia [(OR = 0.317, 

95% CI = 0.156, 0.644), P = 0.001] among the 

self-employed. This is in agreement with 

findings on anaemia in the general Ugandan 

population where anaemia decreases with an 

increasing level of wealth [25]. 

The lower prevalence of anaemia among 

respondents who had not received nutritional 

education [(OR = 0.677, 95% CI = 0.465, 

0.984), P = 0.041] was not unexpected given 

the fact that nutritional education at TASO is 

more often given to clients who are found to be 
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malnourished and already anaemic. The 

respondents without viral load suppression 

were more than two times [(OR = 2.246, 95% 

CI = 1.312, 3.846), P = 0.003] likely to be 

anaemic than the ones with viral suppression, 

and these findings were in agreement with the 

literature on the effect of HIV treatment on 

general health [31, 41-42]. Viral suppression is 

associated with reduced morbidity and 

mortality as well as longer life expectancy, and 

this may partly explain the lower prevalence of 

anaemia [43, 42]. Body Mass Index was used as 

a proxy for nutritional status in this study [44, 

45]. 

The overweight in this study were less likely 

[(OR = 0.524, 95% CI = 0.315, 0.870), 

P=0.012] to be anaemic than the underweight. 

Underweight is associated with a higher risk of 

other health issues, including anaemia [46]. The 

ART combinations at multivariate analysis 

were not significantly associated with anaemia, 

but at bivariate analysis, the combination 

AZT/3TC/ATVr was significantly associated 

with anaemia. In related literature, it is 

suggested that during the Highly Active 

Antiretroviral Treatment era, combinations with 

Lamivudine may not have been significantly 

associated with anaemia in HIV [47, 48]. 

Duration on ART was found to have a 

protective effect, but unlike in other studies, the 

effect was not statistically significant [49, 29]. 

This study was conducted in only one TASO 

Centre, which is located in the better served 

central region of Uganda and so anaemia 

prevalence from the hard-to-reach areas may be 

worse. 

Conclusion 

The prevalence of anaemia among PLWHA 

accessing services from TASO-Entebbe, 

Uganda, was 44.4% which was higher than the 

documented prevalence of anaemia in the 

general Ugandan population where the 

prevalence among women of age group 15-49 is 

32%. Anaemia in this study was mostly mild 

(54.15%) to moderate (40.80%), anaemia of 

inflammation (>58%), and affecting women 

(48.46%) more than men (35.82%). Gender, 

viral suppression, nutritional status, nutritional 

education, marital status, and economic 

wellbeing were associated factors. 

Recommendations 

1. HIV/AIDS service providers should 

recognise anaemia as highly prevalent 

among PLWHA and devise strategies to 

manage it since it is known to be associated 

with poorer treatment outcomes. 

2. The suppression rate of >  86% at TASO 

is close to the WHO 90:90:90 strategy. 

Efforts should be sustained to achieve the 

United Nations 95% target for viral 

suppression in order to minimize the 

prevalence of anaemia. 

3. Nutritional education should not be 

selectively administered to the very sick but 

rather to all clients, including the obese, 

who are at a higher risk of non-

communicable disease complications. 

4. The counselling services to the PLWHA 

should strengthen the marital component in 

order to minimise divorce and separation, 

which are associated with a higher 

prevalence of anaemia. 
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Suggestions for further research 

This study used WHO haemoglobin 

reference values as the standard. However, it 

was noted that most of the participants who 

were categorised as anaemic (<12g/dl) showed 

no symptoms of anaemia. This calls for further 

research to develop customized reference 

values to the Ugandan and other similar 

settings. 
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