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ABSTRACT 

This cross-sectional study aimed to assess the prevalence of anemia and identify associated 

factors among pregnant women attending antenatal care at Jinja Regional Referral Hospital. 

Employing a quantitative approach, a systematic random sampling method recruited 358 

pregnant women for the study. Data collection involved a comprehensive review of records 

using a checklist. Statistical analysis, conducted using Stata version 14, included 

descriptive statistics such as frequency tables, percentages, pie charts, and bar graphs. The 

study revealed a 14.25% prevalence of anemia among pregnant women, with 52 mothers 

exhibiting Hb levels below 11mg/dl. Adjusting for potential confounders, socio-

demographic factors such as participants' age, trimester, and adherence to Iron/folic acid 

supplementation showed significant associations with anemia in pregnancy. The observed 

prevalence of anemia among pregnant women attending antenatal care at Jinja Regional 

Referral Hospital was 14.25%, indicating a lower incidence compared to other study sites. 

Notably, a minority of the participants presented anemia (Hb<11mg/dl). Additionally, 

socio-demographic factors such as age, trimester, and adherence to Iron/folic acid 

supplementation remained significantly linked to anemia in pregnancy after adjusting for 

confounders. 
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INTRODUCTION 

Anaemia in pregnancy is defined as a 

haemoglobin concentration of less than 

11g/dl [1]. Also, anaemia is considered a 

condition in which the number and size 

of red blood cells, or the haemoglobin 

concentration, falls below an established 

cutoff value and, as a result, leads to 

impairment of the capacity of blood to 

transport oxygen around the body [2, 3]. 

Anaemia is a public health problem that 

affects populations in both rich and poor 

countries. Its primary cause is iron 

deficiency, but other conditions such as 

malaria, parasitic infections, other 

nutritional deficiencies, and 

haemoglobin myopathies are also 

responsible and often act in 

combination [4-6]. Anaemia has 

deleterious effects on both functional 

capacity and quality of life. It is a fact 

that anaemia is a worldwide disease that 

can touch all individuals at any stage of 

life even though women and children are 

the most affected groups [7-9]. Anemia is 

observed as an indicator of both poor 

nutrition and poor health and by far is 

a worldwide public health problem 

affecting numerous people in all age 

groups [10, 11]. However, particularly the 

burden of the problem is higher among 

pregnant women. It impairs health and 

well-being in women and increases the 

risk of maternal and neonatal adverse 

outcomes. During pregnancy, anaemia is 

responsible for a lot of complications in 

women. Some of those associated 

problems are puerperal infection, 

postpartum haemorrhage, placenta 

Previa, cardiac failure, low birth weight, 

preterm delivery and prenatal deaths 

[12, 13]. Anemia is a major health concern 

in pregnant women in developing 
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countries and despite important 

advances in therapy, anemia remains a 

problem in many pregnant women with 

its prevalence remaining extremely high 

[14].  

Pregnancy is a period of a significant 

increase in iron requirement over and 

above the non- pregnant state. Although 

iron requirements are reduced in the first 

trimester because of the absence of 

menstruation, they rise steadily thereafter 

from approximately 0.8 mg per day in the 

first month to approximately 10 mg per 

day during the last 6 weeks of pregnancy. 

The increased iron requirement is due to 

expansion of maternal red blood cell mass 

for increased oxygen transport, including 

transfer of iron, to both the growing fetus 

and the placental structures, and as a 

needed reserve for blood loss and lochia 

at parturition [15, 16]. Due to increased 

iron requirements, pregnancy is also a 

period of increased risk for anemia. Thus, 

a high proportion of women become 

anemic during pregnancy [17]. The 

contextual features contributing to 

anemia among pregnant women are 

diverse. Interaction of multiple factors 

like women’s socio-demographic, 

economic, dietary practices, and health-

related factors continue to be the main 

causes of anemia in pregnant women [18]. 

Other prompting factors are grand 

multiparity, young age, low socio-

economic status, illiteracy, inter-

pregnancy spacing of <1 year, and late 

appointment [19]. Anemia in pregnancy 

continues to be a major health problem in 

many developing countries including 

Uganda and is associated with increased 

rates of maternal and prenatal mortality, 

premature delivery, low birth weight, 

diminished work capacity and physical 

performance, and other adverse 

outcomes. Maternal anemia and iron 

deficiency remain at epidemic levels 

among many expectant women in Uganda. 

Severe anemia in pregnancy is a major 

obstetrics problem in malaria-endemic 

areas, where it is responsible for a large 

proportion of maternal morbidity and 

mortality [20, 21]. Malaria continues to be 

a serious health risk for pregnant women 

in Uganda and is associated with 

increased risk for maternal anemia and 

perinatal mortality [22]. Thus, this study 

was designed to determine the 

prevalence and factors associated with 

anemia in pregnancy among pregnant 

mothers attending antenatal care at Jinja 

Regional Referral Hospital.

METHODOLOGY 

Study Design 

This was a cross study design employing 

quantitative methods to determine the 

prevalence of anaemia among pregnant 

women at Jinja Regional Referral Hospital 

(JRRH). Data on age, parity, gestational 

age at booking, interval between the last 

confinement and the LNMP, and HIV-

status was obtained and analyzed. 

Area of Study 

This study was carried out in the antenatal 

clinic of JRRH. Jinja RRH is a pioneer 

teaching hospital in eastern region of 

Uganda for Clinical-Officers trainees and 

nurse students. JRRH also offers 

internship for intern doctors under the 

supervision of consultants, senior 

medical officers and various specialists. 

The hospital offers both primary and 

specialized health service for the people 

of Jinja and the neighboring districts. It 

still serves as one of the major referral 

health centers in this region. The hospital 

is blessed with a number of senior 

consultants, consultants, senior medical 

officers, laboratory technologists, nurses 

and various paramedical specialists and 

clinical officers. Jinja is about 81 Km west 

of Kampala. Jinja RRH is located within 

Jinja town along Nile Crest Street opposite 

main road to Nalufenya. The main 

economic activity in Jinja is agriculture 

characterized by farming and agro-based 

industrial work. 

Study Population 

The study was conducted among pregnant 

women of reproductive age attending ANC 

in Jinja Regional Referral Hospital. 

Sample Size Determination 

Determination of the sample size was by 

Kish Leslie’s [23] formula.  n = ZP (1-P) 

E
2 

Where: 

 n= Estimated minimum Sample size.  

Z =1.96 for 95% Confidence interval. 

P = Proportion of a characteristic sample. 

(56%) (Uganda Demographic and Health 
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Survey., 2015)  

E = Margin of Error (E = 5%) 

n = 1.96
2

x (0.56) (1-0.56)) / 0.05
2

 

n= 378 pregnant women 

Sampling procedure 

A systematic random sampling method 

was used. On each day using a sampling 

interval of three pregnant women, random 

recruitment into the study was done. A 

sampling frame comprised all pregnant 

mothers coming for antenatal on each 

clinic day, every first out of 3 registered 

were selected for the study in order of 

first come basis. This procedure was 

repeated for each clinic day until a total 

number of 378 mothers were selected. 

Inclusion criteria 

Pregnant women attending Jinja Regional 

Referral Hospital antenatal care within 

the study time and had consented to 

participate into the study. 

Exclusion criteria 

Pregnant women who meet the inclusion 

criteria but with non-singleton pregnancy 

or presence of complain of vaginal 

bleeding. 

Independent Variables 

 Educational Level of respondents 

 Religion of respondents 

 Income level 

 Parity 

 Occupation of Respondents  

 Gestational period 

 Dietary habits 

Dependent Variables 

Anemia in pregnancy 

Data Collection Methods and Procedures 

A survey was carried out at Jinja Regional 

Referral Hospital by the researcher, 

permission was sought from the District 

Health Officer (DHO) of Jinja district and 

from the in charge of ANC. A study 

questionnaire was used to obtain 

information on the factors associated with 

anemia in pregnancy. The prevalence of 

anemia was determined from the 

laboratory results that examined 

participants’ blood hemoglobin levels. 

Data was collected and recorded using log 

books, Microsoft Word documents, and 

Excel sheets and then later analyzed and 

presented. 

Data Analysis Plan 

The data was analyzed using Statistical 

Package for Social Science (SPSS) version 

15.01. Descriptive and inferential 

statistics were used to describe and make 

inferences from the data where 

applicable. Chi-square and confidence 

intervals of the main outcome variables 

were analyzed with independent variables 

including the social and economic 

characteristics of the women. The findings 

were presented in tables, graphs, and 

charts. 

Data management Plan 

Patient initials were used as identification 

marks for questionnaires. After data 

collection, each questionnaire was 

checked for completeness, clarity and 

consistency at the end of interview. Data 

was then cleaned up and irrelevant 

materials sorted out. 

Quality Control 

All data recorded was double checked to 

prevent and minimize errors. The study 

questionnaires were subjected to a pilot 

study and then refined according to 

feedback generated from the pre- testing 

exercise before data collection was 

started. 

Ethical considerations 

Study was conducted upon approval by 

the supervisor. This was followed by 

obtaining a letter of introduction from the 

office of the Dean faculty of Clinical 

Medicine and Dentistry of Kampala 

International University Western Campus 

which was then presented to the Hospital 

management upon arrival at the facility. 

The researcher also sought permission 

from the hospital management to be 

allowed to proceed with the research 

before embarking on data collection. 

Study participants were enrolled on free 

will after all procedures, benefits, and 

possible risks had been clearly explained 

to them. Confidentiality was ensured by 

avoiding the use of participant’s names 

for identification but rather their initials. 

Data collected was also limited to access 

by any third party and it was only used for 

the purposes of the study.

RESULTS 

Socio-demographic characteristics of 

the study participants 

This study enrolled a total of 358 out of 

the 378 participants of the original 

sample size. This gives a response rate of 

about 94%. The mean age of the 
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participants was 28.16 years and the 

standard deviation was SD±5.21 years. 

The majority 234(65.36%) were in the age 

range of 21-30, followed by 103(28.77%) 

above 30 years of age while the rest 

21(5.87%) below 20 years of age. Nearly 

three quarters, 255(71.23%) were urban 

residents. Similarly, over 72% of the study 

participants were married 260(72.63%) 

while more than three quarters were 

Christians 274(76.54%), and reported an 

informal employment status of 

278(77.65%). Furthermore, the majority 

(over 89%) of the study participants 

reported having attained some level of 

formal education with more than half 

reporting to have attained either 

secondary or tertiary level of education. 

Similarly, more than three-quarters 

274(76.53%) had a family size of 5 

members or less.

 

Table 1: Summary of the social demographic characteristics of the study participants 

Variable N=358(%) Variable N=358(%) 

Age, Mean±SD 28.16±5.21 Education  

20 below 21(5.87) None 38(10.6) 

21-30 234(65.36) Primary 109(30.45) 

Above 30 103(28.77) Secondary 153(42.74) 

  Tertiary 58(16.20) 

Residence  Employment  

Urban 255(71.23) Formal 80(22.35) 

Rural 103(28.77) Informal 278(77.65) 

Marital status  Religion  

Single/Divorced 98(27.37) Christian 274(76.54) 

Married 260(72.63) Muslim 84(23.46) 

Household size    

5 below 274(76.53)   

Above 5 84(23.47)   

 

Gynecological and obstetric 

characteristics of the study participants 

Less than half of the study participants 

were nulliparous while over a quarter 

reported history of abortion, once 

65(18.16%) and twice or more (32(8.93%). 

Significantly, more than three quarters 

reported that their pregnancies were 

planned and they delivered in the hospital 

for their previous pregnancy 172(78.18%). 

The inter-pregnancy interval between the 

previous and current pregnancy was 2 

years and below for the majority 

196(54.75%) of the study participants. 

Additionally, nearly two thirds were 

multigravidas 220(61.45%) and reported 

use of iron and folic acid supplements 

218(60.89%). Correspondingly, over three 

quarters reported no history of previous 

abortion 286(79.89%), heavy menstrual 

bleeding 294(82.12%), postpartum 

hemorrhage 319(89.11%), and current or 

recent malaria in pregnancy 316(88.26%). 

Furthermore, over 90% had received 

malaria prophylaxis 324(90.50%) while 

almost all the study participants reported 

no history of anemia in the previous 

pregnancy 329(91.90%). Details are 

demonstrated in table 2 and figure 1 

below.
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Figure 1: Distribution of the study participants according to trimester 

 

Table 2: Gynecological and obstetric characteristics of the study participants 

Variable N=358(%) Variable N=358(%) 

Parity  Number of abortions  

Nulliparous 138(38.55) None 261(72.91) 

1-2 167(46.65) Once 65(18.16) 

Above 2 53(14.80) Two or more 32(8.93) 

Planned pregnancy  Previous and current pregnancy interval 

Yes 275(76.81) 2 years and below 196(54.75) 

No 83(23.19) Above 2 years 189(45.25) 

Trimester  Place of delivery  

First 17(4.75) Hospital 172(78.18) 

Second 189(52.79) Home 43(19.55) 

Third 152(42.46) TBA 5(2.27) 

Gravidity  Anemia in previous pregnancy 

Primigravida 138(38.55) Yes 29(8.10) 

Multigravida 220(61.45) No 329(91.90) 

Previous abortion  Heavy menstrual bleeding 

participants according to trimester 
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Yes 72(20.11) Yes 64(17.88) 

No 286(79.89) No 294(82.12) 

History of PPH  Anemia before in pregnancy 

Yes 39(10.89) Yes 7(1.96) 

No 319(89.11) No 351(98.04) 

Iron/Folic acid supplements IPT Prophylaxis  

Yes 218(60.89) Yes 324(90.50) 

No 140(39.11) No 34(9.50) 

Current or recent malaria history APH history  

Yes 42(11.74) Yes 11(3.07) 

No 316(88.26) No 347(96.93) 

 

Participants’ food habits and practices 

and haemoglobin levels 

Regarding food habits, more than two-

thirds of 243(67.88%) reported having two 

meals or less daily. Similarly, nearly three-

quarters of 265(74.02%) reported weekly 

consumption of green leafy vegetables. 

On the other hand, diary 114(31.84%), 

eggs 175(48.88%), and fruit 118(32.96%) 

intake were reported mostly every week 

by less than half of the study participants. 

Concerning the prevalence of anaemia, 

few than one-fifth 51(14.25%) had a 

haemoglobin level below 11mg/dl or were 

considered to be anaemic.

 

Table 3: Participants' food habits and haemoglobin levels 

Variable N=358(%) Variable N=358(%) 

Meal frequency  Fruit intake  

3 times or less 243(67.88) No 16(4.47) 

More than 3 times 115(32.12) Daily 63(17.60) 

Green leafy 

vegetables 

 Weekly 118(32.96) 

No 28(7.82) Monthly+ 161(44.97) 

Daily 57(15.92) Eggs intake  

Weekly 265(74.02) No 76(21.23) 

Monthly+ 8(2.24) Daily 39(10.89) 

Diary/milk products  Weekly 175(48.88) 

No 135(37.71) Monthly+ 68(19.00) 

Daily 44(12.29) Hemoglobin level  

Weekly 114(31.84) < 11mg/dl 51(14.25) 

Monthly+ 65(18.16) ≥11mg/dl 307(85.75) 
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Figure 2: Anemia prevalence among the study participants 

Prevalence of anemia among pregnancy the 
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Bivariate and multivariate regression 

analysis showing the factors associated 

with anaemia among pregnant mothers 

After adjusting for possible confounders, 

participants’ age, trimester, and Iron/folic 

acid supplementation were significantly 

associated with anaemia in pregnancy. 

Participants who were aged above 30 

years were 2.18 times more likely to have 

anaemia compared to those aged 20 years 

and below. Similarly, participants who did 

not receive iron/folic acid supplements 

were 4.21 times more likely to be anaemic 

compared to their counterparts. Further 

still, being in the second and third 

trimesters were respectively associated 

with 3.52 times and 6.8 times the 

likelihood of being anaemic.

 

Table 4: Factors associated with anaemia among pregnant mothers 

 Anaemia in pregnancy  

Variable COR (95% CI) AOR (95% CI) 

Age   

20 below Ref Ref 

21-30 1.14(0.49, 2.48) 0.68(0.1, 2.15) 

Above 30 3.41(1.21, 3.62) * 2.18(0.84, 5.34) * 

Residence   

Rural 8.2(3.21, 7.28) * 3.6(0.77,2.62) 

Urban Ref Ref 

Planned pregnancy   

Yes Ref Ref 

No 1.6(1.02, 2.49) 1.2(1.51, 4.84) 

Trimester   

First Ref Ref 

Second 5.21 (0.74, 14) * 3.52 (0.55, 10.41) * 

Third 7.40 (1.68, 21.58) * 6.80 (1.31, 18.4) * 

Folic acid   

Yes Ref Ref 

No 6.52(2.41, 8.24) * 4.21(1.71,6.32) * 

                    *p-value<0.05, COR-Crude Odds Ratios, AOR-Adjusted Odds Ratios 
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DISCUSSION 

This study aimed to determine the 

prevalence, and factors associated with 

anaemia in pregnancy among pregnant 

mothers attending ANC at Jinja Regional 

Referral Hospital. A total of 358 study 

participants were enrolled. In this study, 

the overall prevalence of anaemia among 

pregnant women was 14.25. The low 

prevalence of anaemia in this study was 

mostly related to high socio-demographic 

factors, good obstetrical history, and 

proper dietary habits.  

Social demographical factors 

The majority of the respondents 

234(65.36%) were in the age range of 21-

30, followed by 103(28.77%) above 30 

years of age while the rest were 21(5.87%) 

below 20 years of age. It is comparable to 

the studies by Obai et al. [22], Ayano & 

Amentie [24], and Getahun et al. [25]. This 

may be due to recurrent pregnancies and 

poor birth spacing in reproductive-age 

women. Nearly three quarters, 

255(71.23%) were urban residents. This is 

similar to Mihiretie et al. [26] (62%), and 

Bansal et al., [27], (65.9%). The reason for 

the lower prevalence of anaemia in the 

urban population may be related to the 

accessibility of healthcare centres. 

Similarly, over 72% of the study 

participants were married 260(72.63%), 

Married wives, on the other hand, could 

have high family income which makes 

them remain in the house. Furthermore, it 

may be postulated that being a married 

wife has the added advantage of having 

adequate resources such as good housing, 

clean water, sanitation, and enough time 

to attend ANC clinics. Similar findings 

were reported by Obai et al. [22] and 

Getahun et al. [25]. While more than three-

quarters reported an informal 

employment status of 278(77.65%). It is 

also supported by the observation that 

women with low income tend to consume 

diets that are low in micronutrients, 

animal protein, and vitamins. Poor intake 

of micronutrients increases the risk of 

anemia and other biochemical 

abnormalities [28-30]. This study 

correlates with a study by Okube et al. 

[31], and Lokare et al. [32] where women 

of a high socioeconomic group had a 

lower prevalence of anaemia. 

Furthermore, the majority (over 89%) of 

the study participants reported to have 

attained some level of formal education 

with more than half reporting to have 

attained either a secondary or tertiary 

level of education. However, another 

study done by Bansal et al. [27] showed a 

direct relationship between the impact of 

literacy and anaemia. Similarly, more than 

three-quarters 274(76.53%) had a family 

size of 5 members or less. There may be a 

direct relationship between family size 

with anaemia due to food security for 

small family sizes. Similarly, Beyene [33], 

also showed a lower incidence of anaemia 

in family size <5. 

Gynaecological and obstetric 

characteristics of the study participant 

More than three quarters reported that 

their pregnancies were planned and they 

delivered in the hospital for their previous 

pregnancy 172(78.18%). This may be the 

reason for the lower anaemia prevalence 

due to proper hospital attendance. These 

results were different from the study 

conducted by Gautam et al. [34]. The inter-

pregnancy interval between the previous 

and current pregnancy was 2 years and 

below for the majority 196(54.75%) of the 

study participants. Similarly, studies 

conducted by Gautam et al. [34] showed a 

higher prevalence of anaemia in those 

with repeated pregnancies with poor birth 

spacing. Additionally, nearly two-thirds 

were multigravidas 220(61.45%) and 

reported use of iron and folic acid 

supplements 218(60.89%). This may 

explain the lower anaemia prevalence 

because child spacing makes the patients 

less prone to malnutrition which may 

result in anemia thus reducing maternal 

iron reserves at every pregnancy by 

causing blood loss at each delivery. This 

study is contrary to the study conducted 

by Ayano & Amentie [24] which concluded 

that multiparous women had a higher risk 

of anaemia. Women with prior pregnancy 

sustain a 500–600 mg iron loss per 
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pregnancy, which is increased by 

haemorrhage after delivery. Iron 

deficiency is, therefore, definitely more 

common as parity increases so, mothers 

should be supplemented with folic acid. 

Correspondingly, over three quarters 

reported no history of previous abortion 

286(79.89%), heavy menstrual bleeding 

294(82.12%), postpartum hemorrhage 

319(89.11%), and current or recent 

malaria in pregnancy 316(88.26%). 

Furthermore, over 90% had received 

malaria prophylaxis 324(90.50%) while 

almost all the study participants reported 

no history of anemia in the previous 

pregnancy 329(91.90%). The absence of all 

these factors contributed to lower 

prevalence of anemia in this study. 

Socio-demographic factors associated 

with anemia in pregnancy 

In this study, Socio-demographic factors 

associated with anaemia in pregnancy, 

after adjusting for possible confounders, 

participants’ age, trimester, and Iron/folic 

acid supplementation were significantly 

associated with anaemia in pregnancy. 

Participants who were aged above 30 

years were 2.18 times more likely to have 

anaemia compared to those aged 20 years 

and below. This may be due to the 

recurrent pregnancies and poor birth 

spacing in reproductive-age women which 

make them more prone to anemia. 

Different results were obtained in a study 

conducted by Okube et al. [31]. Similarly, 

participants who did not receive iron/folic 

acid supplements were 4.21 times more 

likely to be anaemic compared to their 

counterparts. This may be due to 

increased iron requirements to supply 

the expanding blood volume of the 

mother with a  rapidly growing fetus and 

placenta. Our study is in agreement with 

the study conducted by Gebreweld & 

Tsegaye [35]-[42]. Further still, being in 

the second and third trimesters were 

respectively associated with a 3.52 times 

and 6.8 times likelihood of being anaemic. 

Due to the physiological hemodilution 

which peaks during the second trimester 

and the third trimester, the high 

prevalence of anaemia during this period 

can be explained [43]-[47]. Similar results 

were seen in a study conducted by Bansal 

et al. [27].

CONCLUSION 

This study concluded that the prevalence 

of anemia among the women attending 

antenatal clinic was 14.25% which was 

considered lower in the study site. It was 

observed that a few of the antenatal 

women were anaemic (Hb<11mg/dl).  

Recommendations 

Although the prevalence was low in this 

study, special attention should be given to 

older mothers and those with second and 

third-timers. Women should be 

encouraged and counseled to eat more 

diversified extra meals and iron-rich 

foods than usual to reduce the incidence 

of anaemia during the antenatal period. 

Continuous advice and counseling should 

be given to all pregnant women to avail 

the facility of haemoglobin estimation 

freely available at rural and urban health 

centers.
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