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Abstract
Background: This study aims to determine the predictors of anemia among pregnant women of
underprivileged ethnic groups attending antenatal care at provincial level hospital of Province 2.

Methods: A hospital based cross-sectional study was carried out in Janakpur Provincial Hospital of
Province 2, Southern Nepal. 287 pregnant women from underprivileged ethnic groups attending antenatal
care were selected and interviewed. Face to face interviews using structured questionnaire was
undertaken. Anemia status was assessed based on hemoglobin levels determined at the hospital’s
laboratory. Bivariate and multiple logistic regression analyses were used to identify the predictors of
anemia. Analyses were performed using IBM SPSS version 23 software.

Results: The overall anemia prevalence in the study population was 66.9% (95% CI 61.1-72.3). The
women from most under-privileged ethnic groups (Terai Dalit, Terai Janajati and Muslims) were twice
more likely to be anemic than Madhesi women. Similarly, women having education lower than secondary
level were about 3 times more likely to be anemic compared to those with secondary level or higher
education. Women who had not completed four antenatal visits were twice more likely to be anemic than
those completing all four visits. The odds of anemia were three times higher among pregnant women
who had not taken deworming medication compared to their counterparts. Furthermore, women with
inadequate dietary diversity were four times more likely to be anemic compared to women having
adequate dietary diversity.

Conclusions: The prevalence of anemia is a severe public health problem among the pregnant women of
under-privileged ethnic groups in Province 2. Being Dalit, Janajati and Muslim, having lower education,
less frequent antenatal visits, not receiving deworming medication and having inadequate dietary
diversity are found to be the signi�cant predictors. The present study highlights the need of improving the
frequency of antenatal visits and coverage of deworming program in ethnic populations. Furthermore,
promoting a dietary diversity at the household level would help lower the prevalence of anemia. The study
�ndings also imply that the nutrition interventions to control anemia must target and reach pregnant
women from most-marginalized ethnic groups and those with lower education.

Background
Anemia, a condition with low blood hemoglobin concentration and/or red blood cells (RBCs), is a global
public health problem that mostly affects low and middle income countries (LMICs)1. Anemia in
pregnancy poses greater risk for low birth weight, preterm birth, and perinatal and neonatal mortality2.
Besides, severity of anemia is associated with higher rates of maternal mortality3. Anemia affects over
half a billion women of reproductive age worldwide. It is estimated to affect 38% (32.4 million) of
pregnant women globally with highest prevalence in the World Health Organization (WHO) regions of
South-East Asia (48.7%) and the Africa (46.3%)4. Evidences from various low and middle income
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countries suggest that anemia is disproportionately concentrated in low socio-economic-group5 with
poorest, ethnically disadvantaged and least educated at the greatest risk.

In Nepal, 41 percent of reproductive age women are anemic with highest prevalence in the Province 2
(58%)6. The anemia prevalence in women is disproportionately higher among Terai Dalit (so-called
untouchable Terai inhabitants), Terai Janajati (indigenous Terai people), Terai/Madhesi Brahmin Chhetri
(upper caste-Terai inhabitants) and Muslims7. These ethnic groups constitute over three-fourth of the
population in the Province 28. Yet, they are historically marginalized and have performed poorly as
measured by indicators of poverty, health, nutrition, education and women’s empowerment. The
utilization of health services by Terai Dalit, Terai Janajati, Muslim and Madhesi are consistently poor for
the past many years7. Furthermore, studies have also shown that Terai women are more likely to be
anemic than women in other regions9–11.

Reducing anemia prevalence among women and children have been a long standing priority for Nepal.
The Government of Nepal is determined to meet various global and national targets for anemia reduction
based on its commitments towards National Strategy for Control of Anemia among Women and Children
in Nepal 2002, Multi-Sectoral Nutrition Plan II (2018–2022), Sustainable Development Goals (SDG) 2030
as well as World Health Assembly Global Nutrition Targets of achieving 50% reduction in anemia among
women of reproductive age by 2025. In this context, Ministry of Health and Population has made many
remarkable efforts to reduce anemia in women through activities such as universal, daily iron-folic acid
(IFA) supplementation to pregnant and lactating women; deworming program to reduce the burden of
parasitic infections and mandatory forti�cation of wheat �our with iron, folic acid and vitamin A12, 13. Yet,
anemia is still a public health problem in Nepal. This is more challenging as women from the poorest and
marginalized groups are the most affected7.

The 2030 agenda for sustainable development has urged countries to place special emphasis on those
left furthest behind and the most excluded with a strong focus on leaving no one behind. This agenda
also requires the country to reach its goals and targets for all people and all segments of the society14.
The national strategy for reaching the unreached (2016-30) has also clearly highlighted that the reduction
of health and nutrition inequalities and achievement of a universal health coverage in the country can
only be realized if unreached populations are systematically targeted15. In this context, nutrition
programs, actions and strategies are necessary that target the most-vulnerable communities bearing
disproportionate burden of anemia11. This warrants an appropriate investigation among marginalized
ethnic groups and those furthest behind. Although a wide range of research studies in Nepal have
attempted to examine the factors associated with anemia, majority of these analyses are speci�cally
limited to general population such as women, children and adolescents. Disaggregated analysis involving
key sub-populations particularly the ethnic groups which are underprivileged and have greater
vulnerability to anemia have not yet been available for Nepal. It is against this background that this study
was conducted. The study aimed to assess the predictors of anemia among pregnant women of
underprivileged ethnic groups who attended antenatal care at the provincial level hospital of Province 2.
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Better understanding of the local determinants of anemia are considered crucial to identify and
implement evidence-based and contextually appropriate strategies5.

Methods
Study Design and Settings

This was a hospital based cross-sectional study conducted at Janakpur Provincial Hospital, located at
the Janakpurdham, the capital of Province-2, Nepal. The Province 2, one of the seven provinces consists
of eight districts that extends in the south-eastern �at plains (Terai region) of Nepal. Despite its ecological
richness, Province 2 fares poorly in various socio-economic and health indicators including but not
limited to literacy, teenage pregnancy, nutrition, contraceptive use, immunization coverage, and exposure
to domestic violence. As per the Nepal Demographic Health Survey, the prevalence of anemia among
women of reproductive age was reported the highest in the Province 26. Janakpur Provincial Hospital is
the largest referral level public hospitals in the Province 2 offering wide range of health care services
including antenatal, maternal and newborn care. This hospital receives patients and clients largely from
Dhanusha and surrounding four districts (Siraha, Mahaottari, Sarlahi and some parts of Sindhuli).

Study Population

This study was carried out among pregnant women who attended antenatal care (ANC) in the Janakpur
Provincial Hospital. Women in the second and third trimester of pregnancy and belonging to the
underprivileged ethnic groups were included in the study. The underprivileged groups in this study
constituted of Terai Dalit, Terai Janajati, Muslim and Madhesi. These groups have historically suffered
oppression, discrimination and social-segregation and are politically, economically and socially
backward16, 17. They are often unable to enjoy social services and facilities and face signi�cant
inequalities in the utilization of health care7, 18. Terai dalits are ascribed the lowest position in the caste-
ethnicity hierarchical structure and represent the most depressed category among all ethnic groups. They
have suffered from acute landlessness, caste-based discrimination, including untouchability16, 19.
Madhesi caste group grips a relatively better advantage as compared to the other three groups20.

Study Design and Sampling Procedure

The sample size was calculated using Epi Info StatCalc software assuming 95% level of con�dence, 0.06
margin of error and 57.8% anemia prevalence among reproductive age women of Province-26. A
minimum sample of 261 was estimated and it was increased to 287 considering the non-response rate of
10%. The study participants attending antenatal care between 10 am to 4 pm were consecutively enrolled
until the planned sample size was achieved.

Data Collection
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A structured questionnaire was developed based on the study objectives. Standard food and dietary recall
questionnaire developed by Food and Nutrition Technical Assistance (FANTA) Project was used to assess
the dietary diversity status21. The questionnaire was divided in four broad sections: socio-demographic
information; preventive health practices; dietary practices; and hemoglobin level (Additional �le 1). Data
collection was carried out between November and December 2017 using face to face interview with the
pregnant women at the antenatal care (ANC). Interviews were conducted in a separate room after the
participants received their antenatal services. The interview was administered by the �rst author who
could speak both Nepali and Maithili (local) languages. In order to determine the status of anemia, blood
was drawn from each participant with the help of a certi�ed lab technician. The blood samples were
collected and tested in the laboratory of Janakpur Provincial Hospital. The collected blood samples were
checked for hemoglobin level using cyanmethemoglobin method.

Measurement of Variables

Anemia

The pregnant women were considered anemic if they had a hemoglobin concentration less than
11.0 g/dl22. Anemia was further categorized as mild (hemoglobin = 10.0-10.9 g/dl), moderate
(hemoglobin = 7.0-9.9 g/dl) and severe (hemoglobin < 7.0 g/dl)22.

Dietary Diversity Status

This was a dichotomous indicator of whether or not women have consumed at least �ve out of ten
de�ned food groups within 24 hours. In order to determine this, we used a 24-hour dietary recall
questionnaire gathering information on all foods and beverages consumed by the participants in the
previous day and night. The foods consumed were aggregated into 10 recommended food groups:
starchy staples, pulses (beans, peas and lentils), nuts and seeds; dairy; meat, poultry and �sh; eggs, dark
green leafy vegetables; vitamin A rich fruits and vegetables; other vegetables; and other fruits. For each
food group the pregnant women consumed from, a score of 1 was provided and 0 otherwise. The scores
from all ten food groups were added to obtain the total dietary diversity score ranging from 0 to 10. The
dietary diversity score thus obtained was categorized into 2 groups to derive a dietary diversity status for
pregnant women. The dietary diversity score of �ve or more was considered adequate (coded as 1) and
the score below �ve was inadequate (coded as 0)21, 23.

Ethnicity

A caste/ethnicity classi�cation used by the Health Management Information System (HMIS) of the
Ministry of Health and Population, Nepal was adapted for this study. This system uses six caste-groups;
Dalits, Janajati, Muslim, Madhesi, Brahmin/Chhetri and Others, of which the �rst four groups (Table 1)
were taken as they are considered belonging to the underprivileged groups. Among Dalit and Janajati,
only Terai Dalits and Terai Janajati were present during the period of data collection.
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Table 1
Caste and ethnicity classi�cation of the study population

Category of
ethnic groups

Classi�cation

Terai Dalit Kalar, Kori, Mandal, Chamar, Musahar, Duhad/Paswan, Dom, Dhobi

Terai Janajati Tharu

Muslim Muslim (Terai)

Madhesi Madhesi Brahmin, Yadav, Teli, Rajput, Kayastha, Kalwar, Sudhi, Kurmi, Haluwai,
Thakur, Kewat, Mallah, Nuniya, Kanu, Nurang, Kuswaha

Data Management and Analysis

The data was entered in EpiData Entry version 3.1 and then transferred into IBM SPSS version 23
software for analyses. In the �rst stage, descriptive analyses were performed. Frequency tables with
percentage were generated for categorical variables, while mean and standard deviation (SD) were
calculated for continuous variables. In the next stage, bivariate and multivariate analyses were performed
to determine the predictors of anemia. Variables that were signi�cant at 15% signi�cance level in
bivariate analyses using Pearson’s Chi-Square test were entered into a multiple logistic regression
model24. Before performing the regression analysis, a test of multi-collinearity was done. One of the
variables ‘gravida’ showed multi-collinearity [Variance in�ation factor (VIF) > 5] and was excluded from
the analysis. Model �t was measured with the Hosmer and Lemeshow goodness-of-�t test; the model
was found to be a good �t with p > 0.05. Odds Ratios (OR) were presented with their corresponding 95%
con�dence intervals (CI) and a probability value (p-value) of less than 0.05 was considered statistically
signi�cant.

Results
Characteristics of the Study Population

The age of the women ranged from 18–37 years. The mean age of the respondents was 22.6 years (SD = 
3.9 years). Majority of the women were in the age group 20–24 years (45.6%), were Madhesi (65.2%) and
followed Hinduism (90.2%). Only one-fourth of pregnant women (27.2%) had completed their secondary
level education. Greater majority of the pregnant women lived in joint and extended families (81.5%) and
were homemaker (89.9%). At the time of interview, 41.5 and 58.5 percent were in their second and third
trimesters of pregnancy respectively. More than half (53.7%) of the pregnant women were multi-gravida.
About one in ten (9.4%) pregnant women had a history of miscarriage/abortion (Table 2).
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Table 2
Socio-Demographic Characteristics of the Study Population (n = 287)
Variables Number Percent 95% CI

Age group (Years)a      

≤ 19 64 22.3 17.8–27.6

20–24 131 45.6 39.8–51.6

25–29 66 23.0 18.3–28.3

≥ 30 26 9.1 6.0–13.0

Ethnicity      

Madhesi 187 65.2 59.3–70.7

Terai Dalit 55 19.2 14.8–24.2

Muslim 29 10.1 6.9–14.2

Terai Janajati 16 5.5 3.2–8.9

Religion      

Hindu 259 90.2 86.2–93.4

Muslim 28 9.8 6.6–13.8

Educational status of respondent      

Below secondary level 209 72.8 67.3–77.9

Secondary level and above 78 27.2 22.1–32.7

Family type      

Joint/extended 234 81.5 76.6–85.9

Nuclear 53 18.5 14.2–23.5

Occupation      

Homemaker 258 89.9 85.8–93.1

Employed (job, business, labor) 29 10.1 6.9–14.2

Place of residence      

Urban 214 74.6 69.1–79.5

Rural 73 25.4 20.5–30.9

aMean ± SD = 22.6 ± 3.9
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Variables Number Percent 95% CI

Pregnancy trimester at interview      

Second 119 41.5 35.7–47.4

Third 168 58.5 52.6–64.3

Gravida      

Primi gravida 133 46.3 40.5–52.3

Multi gravida 154 53.7 47.7–59.5

History of miscarriage/abortion      

No 260 90.6 86.6–93.7

Yes 27 9.4 6.3–13.4

aMean ± SD = 22.6 ± 3.9

Preventive health practices

In our study, only about a fourth of pregnant women (28.8%) had their four ANC visits completed. More
than four in �ve women had consumed iron folic acid (88.1%) and deworming medicine (81.8%). All
pregnant women (100%) used mosquito net while sleeping (Table 3).

Table 3
Preventive Health Practices (n = 287)

Variables Number Percent 95% CI

Number of antenatal visits      

< 4 times 206 71.8 66.2–76.9

≥ 4 times 81 28.2 23.1–33.8

Consumed iron folic acid      

Yes 252 87.8 83.5–91.4

No 35 12.2 8.6–16.6

Consumed deworming medicine      

Yes 234 81.5 76.6

No 53 18.5 23.5

Used mosquito net while sleeping      

Yes 287 100 -
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Dietary practices

The starchy staples foods were consumed by all pregnant women (100%). A greater majority of the
women consumed pulses (97.6%), dairy products (90.9%) and other vegetables (84.0%). About half of the
respondents consumed other fruit (52.6%) while less than half consumed dark green leafy vegetables
(44.3%), meat, poultry and �sh (30.3%), eggs (15.7%). One-�fth (21.9%) consumed other vitamin-A rich
fruits and vegetable while only one-tenth (11.5%) consumed nuts & seeds. More than two-thirds of the
respondents (69.3%) had adequate dietary diversity as they consumed at least �ve of the ten food
groups. More than 1 in 10 women (15.7%) avoided certain food groups in pregnancy for cultural reasons
(Table 4).

Table 4
Dietary Practices of the Pregnant Women (n = 287)

Variables Number Percenta 95% CI

Food groups      

Starchy staples (grains, white roots and tubers) 287 100.0 98.7–100.0

Pulses (beans, peas and lentils) 280 97.6 95.0–99.0

Nuts and seeds 33 11.5 8.1–15.8

Dairy 261 90.9 87.0–94.0

Meat, poultry and �sh 87 30.3 25.1–36.0

Eggs 45 15.7 11.7–20.4

Dark green leafy vegetables 127 44.3 38.4–50.2

Other Vitamin-A rich fruits and vegetables 63 21.9 17.3–27.2

Other vegetables 241 84.0 79.2–88.0

Other fruits 151 52.6 46.7–58.5

Dietary diversity      

Adequate 199 69.3 63.7–74.6

Inadequate 88 30.7 25.4–36.4

Food avoidance during pregnancy      

Yes 45 15.7 11.7–20.4

No 242 84.3 79.6–88.3

aThe total adds of percentage is more than 100% as the pregnant women consumed food items from
multiple food groups
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Prevalence of Anemia

The overall prevalence of anemia (hemoglobin < 11.0 g/dl) was 66.9% (95% CI 60.3%-71.2%). In terms of
severity, mild anemia was 64.8% (95% CI 59.0%-70.3%), moderate anemia was 1.7% (95% CI
0.57%-4.02%) and one women was severely anemic (Table 5).

Table 5
Prevalence of Anemia among Pregnant Women (n = 287)

Variables Number Percentage 95% CI

Anemia 192 66.9 61.1–72.3

Severity of Anemia      

Mild anemia 186 64.8 59.0-70.3

Moderate anemia 5 1.7 0.57–4.02

Severe anemia 1 0.3 -

Predictors of anemia

The anemia status of pregnant women was compared with socio-demographic characteristics, preventive
health practices and dietary diversity status. In the bivariate analyses, a statistically signi�cant
association was found with ethnicity (p < 0.01), religion (p = 0.008), education (p < 0.001), place of
residence (p = 0.019), gravida (p = 0.006), frequency of antenatal visits (p < 0.0 01), consumption of iron
folic acid (p = 0.032) and deworming medicines (p = 0.001) and dietary diversity status (p < 0.001).
However, the association was not statistically signi�cant for age, occupation, family type, history of
miscarriage/abortion, and practice of food avoidance (Table 6).
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Table 6
Association of anemia status with various characteristics

Socio-demographic characteristics, preventive health
practices and dietary diversity status

Anemic

(n = 192)

Not-Anemic

(n = 95)

P
value

No.
(%)

95%
CI

No.
(%)

95%
CI

Age-group          

≤ 19 45
(23.4)

17.6–
30.1

19
(20.0)

12.5–
29.5

0.297

20–24 82
(42.7)

35.6–
50.0

49
(51.6)

41.1–
62.0

 

25–29 44
(22.9)

17.2–
29.5

22
(23.2)

36.0-
56.8

 

≥ 30 21
(10.9)

6.9–
16.2

5
(5.3)

1.7–
11.9

 

Ethnicity          

Terai Dalit/ Janajati/ Muslim 86
(44.8)

37.6–
52.1

15
(14.7)

9.1–
24.7

< 
0.001a

Madhesi 106
(55.2)

47.9–
62.4

81
(85.3)

76.5–
91.7

 

Religion          

Hindu 167
(87.0)

81.4–
91.4

92
(96.8)

91.1–
99.3

0.008

Muslim 25
(13.0)

8.6–
18.6

3
(3.2)

0.7-
9.0

 

Educational status          

Below secondary level 160
(83.3)

77.3–
88.3

49
(51.6)

41.1–
62.0

< 
0.001

Secondary level and above 32
(16.7)

11.7–
22.7

46
(48.4)

38.0-
58.9

 

Family type          

Nuclear 34
(17.7)

12.6–
23.9

19
(20.0)

12.5–
29.5

0.638

Joint/extended 158
(82.3)

76.1–
87.4

76
(80.0)

&0.5–
87.5

 

aStatistically signi�cant at p < 0.05
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Socio-demographic characteristics, preventive health
practices and dietary diversity status

Anemic

(n = 192)

Not-Anemic

(n = 95)

P
value

No.
(%)

95%
CI

No.
(%)

95%
CI

Occupational status          

Homemaker 177
(92.2)

87.4–
95.6

81
(85.3)

76.5–
91.7

0.067

Employed (job, business, labor) 15
(7.8)

4.4–
12.6

14
(14.7)

83.0-
23.5

 

Place of residence          

Urban 135
(70.3)

63.3–
76.7

16
(16.8)

9.9–
25.9

0.019*

Rural 57
(29.7)

23.3–
36.7

79
(83.2)

74.1–
90.1

 

Pregnancy trimester at interview          

Second 85
(44.3)

37.1–
51.6

34
(35.8)

26.2–
46.3

0.127

Third 107
(55.7)

48.4–
62.9

61
(64.2)

53.7–
73.8

 

Gravida          

Multi gravida 114
(59.4)

52.1 40
(45.0)

32.0-
52.7

0.006*

Primi gravida 78
(40.6)

66.4 55
(57.9)

47.3–
68.0

 

History of miscarriage/abortion          

No 175
(91.1)

86.2–
94.8

89
(89.5)

86.7–
97.6

0.648

Yes 17
(8.9)

5.2–
13.8

11
(10.5)

5.9–
19.8

 

Number of antenatal visits          

< 4 times 153
(79.7)

73.3–
85.1

53
(55.8)

45.2–
66.0

< 
0.001*

≥ 4 times 39
(20.3)

14.9–
26.7

42
(44.2)

34.0-
54.8

 

aStatistically signi�cant at p < 0.05
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Socio-demographic characteristics, preventive health
practices and dietary diversity status

Anemic

(n = 192)

Not-Anemic

(n = 95)

P
value

No.
(%)

95%
CI

No.
(%)

95%
CI

Consumption of iron folic acid          

Yes 163
(84.9)

79.0-
89.6

89
(93.7)

86.8–
97.7

0.032*

No 29
(15.1)

10.4–
21.0

6
(6.3)

2.4–
13.2

 

Consumption of deworming medicine          

Yes 146
(76.0)

69.4–
81.9

88
(92.6)

85.4–
97.0

0.001

No 46
(24.0)

18.1–
30.6

7
(7.4)

3.0-
14.6

 

Food avoidance during pregnancy          

Yes 31
(16.1)

11.2–
22.1

14
(14.7)

8.3–
23.5

0.757

No 161
(83.9)

77.9–
88.8

81
(85.3)

76.5–
91.7

 

Dietary diversity          

Inadequate 80
(41.7)

34.6–
49.0

8
(8.4)

3.7–
15.9

< 
0.001*

Adequate 112
(58.3)

51.0-
65.4

87
(91.6)

84.1–
96.3

 

aStatistically signi�cant at p < 0.05

The regression analysis showed that the anemia status in pregnant women was signi�cantly associated
with ethnicity, education, history of consumption of deworming medicines, frequency of antenatal visits
and dietary diversity status. The odds of anemia were higher among pregnant women of underprivileged
ethnic group and those with lesser education. The under-privileged women such as Terai Dalit, Janajati
and Muslims were 2 times more likely to be anemic (AOR 2.34; 95% CI 1.06–5.17) compared to
Madhesis. Similarly, those with education below secondary level were about 3 times more likely to be
anemic (AOR 2.87; 95% CI 1.52–5.45) than those having at least secondary level education. It was also
observed that the pregnant women who did not complete their four antenatal visits were two times more
likely to be anemic (AOR 2.28; 95% CI 1.23–4.22) than their counterparts who had completed all four
visits. Pregnant women who had not consumed deworming medicines were three times more likely to be
anemic (AOR 3.03; 95% CI 1.20–7.65) that those who had consumed the tablets. Furthermore, women
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who did not have adequate dietary diversity were four times more likely to be anemic (AOR 4.25; 95% CI
1.81–9.98) compared to women having adequate diversity in their diet (Table 7).
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Table 7
Multivariate analysis of factors associated with anemia in pregnancy
Variable Adjusted OR 95% CI

Ethnicity    

Terai Dalit/ Janajati/ Muslim 2.34 1.06-5.17a

Madhesi 1 1

Religion    

Muslim 1.59 0.38–6.68

Hindu 1 1

Educational status    

Below secondary level 2.87 1.52-5.45a

Secondary level and higher 1 1

Occupational status    

Homemaker 1.75 0.65–4.73

Employed (job, business, labor) 1 1

Place of residence    

Rural 1.12 0.54–2.32

Urban 1 1

Frequency of antenatal visits    

< 4 times 2.28 1.23-4.22a

≥ 4 times 1 1

Consumption of iron folic acid tablets    

No 1.71 0.62–4.73

Yes 1 1

Consumption of deworming medicines    

No 3.03 1.20-7.65a

Yes 1 1

Dietary diversity    

aStatistically signi�cant at p < 0.05
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Variable Adjusted OR 95% CI

Inadequate 4.25 1.81-9.98a

Adequate 1 1

aStatistically signi�cant at p < 0.05

Discussion
In the present study two in three pregnant women (66.9%) were anemic, signifying a severe public health
problem25. This �gure is more than two times higher than the prevalence reported among pregnant
women from mid-western Nepal (28.3%)26. The anemia prevalence in our study is also higher than both
the national (41%) and provincial estimates (58%) for the women of reproductive age6. The discrepancies
in the prevalence might be due to hospital based study setting, inclusion of only the women from
underprivileged ethnic groups, different study periods and regional variations in the socio-economic
status and dietary practices. Being a referral level hospital, it is also possible that some of the pregnant
women attending ANC at the study hospital were referred from peripheral health facilities after being
suspected for pregnancy related complications including anemia. However, such information was not
explored in this study. The anemia prevalence in our study was comparable with the study conducted
among pregnant women in similar setting27. The PoSHAN community studies baseline report had also
reported similar �ndings among the pregnant women in the Terai region28.

In our study the factors associated with anemia among underprivileged pregnant women were ethnicity,
education, intake of deworming medication, antenatal visits and dietary diversity status. Based on the
available evidences from Nepal, it is clear that pregnant women from underprivileged or disadvantaged
ethnic groups are more likely to be anemic compared to the upper caste groups. Our study further
revealed that the burden of anemia is unevenly distributed even within the underprivileged ethnic groups.
The odds of anemia in pregnancy was two times higher among the most-marginalized groups (Terai
Dalit, Terai Janajati and Muslims) compared to Madhesi women. This �nding is quite obvious as Terai
Dalits and Muslims occupy the lowest position in the human development and poverty indices29, 30 and
suffer caste based discriminations much higher than other groups. The underlying structural factors such
as poor literacy, caste-based discriminations, lesser autonomy in decision making and other cultural
restrictions might have predisposed these women towards greater anemia risks. Furthermore, both the per
capita consumption expenditure and land ownership are reported to be lowest among the terai Dalit
caste-groups31 suggesting their limited capacity to consume diverse foods. This �nding warrants the
need for special targeting to women from the most-disadvantaged ethnic groups with nutritional
programs and interventions in order to “leave no one behind” as pledged in the 2030 agenda14.

Our study found signi�cantly higher odds of anemia among pregnant women with lower education levels.
Women who had education below the secondary level were about three times more likely to be anemic
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than others. This is consistent with the �ndings of similar studies where anemia was inversely associated
with maternal education32–35. This is perhaps due to the bene�ts associated with education. For
example, higher education can contribute to higher productivity and earnings which in turn might have
positive in�uences in women’s dietary practices. Studies have also documented positive impact of
educational attainment on the quality of women’s diet36. Women’s education might also be associated
with women’s autonomy and empowerment. Autonomous women are likely to obtain more information
and make better decisions regarding their nutrition, improve health-care seeking, and in�uence intra-
household food distribution37, 38. Bene�ts of completing secondary education on the nutritional status of
women must therefore be recognized.

Low dietary diversity signi�cantly predicted anemia in our study population. Pregnant women who did
not have adequate diversity in their diet were four times more likely to be anemic compared to women
whose dietary diversity was adequate. A number of previous studies from Nepal and other LMICs have
also con�rmed association of low dietary diversity with anemia39–42. The role of dietary diversity in
ensuring adequate hematological status of pregnant women and thus its contribution in reducing the
likelihood of anemia has been well documented43. Nonetheless, the anemia prevalence in our study was
higher although more than two-thirds of pregnant women were found having an adequate dietary
diversity. This might be because although the pregnant women reported consuming items from diverse
food groups, they might have been consumed in low frequency and small portion sizes28, 44–46. Women
often suffer the most from inequitable intra-household food distribution and are often the last in the
household serving order44–46. Furthermore, one study conducted among Tharu and Musahar populations
(indigenous groups of terai) revealed that the diet in Terai are dominated by rice (cereals) with only tiny
portions of side-dishes such as lentils and vegetables which are insu�cient to meet the recommended
dietary allowance for micro-nutrients47. Although green vegetables and other diverse foods are readily
grown and available in the terai region, people do not regard them as food items that should be
consumed in large amounts47. This highlights the need for strong targeted behavior change
communication (BCC) intervention that not only promotes dietary diversity but also the nutritional value
of locally available foods and need for optimal intake of diets from each group (dietary adequacy).
Additionally, the possibility that lower dietary diversity in our study population might have been in�uenced
by household food insecurity cannot be undermined. Results of a national survey data found signi�cantly
higher odds of experiencing household food insecurity by dalit women48. The interventions to reduce
micronutrient de�ciency in the region should therefore aim to address dietary diversity, dietary adequacy
and food security targeting the ethnically disadvantaged populations.

Evidences show that low coverage of deworming medications during pregnancy results in increased
parasitic infections49, 50 and is associated with higher rates of anemia in pregnant women. Not having a
deworming medication was one of predictors of anemia among our study population. Respondents who
had not taken deworming medicines in their current pregnancy had three times higher odds of anemia
than their counterparts. This is comparable with the evidence from previous studies41, 51, 52. Further in our
study, fewer ANC visits was associated with increased chances of anemia among the study population.
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This can be explained by the fact that late and infrequent ANC visits might deny women with or delay the
provision of iron-folic acid supplementation, deworming medication and/or malaria prophylaxis.
Whereas, women who seek ANC frequently are more likely to bene�t from counseling and advices
concerning nutrition, preventive health behaviors and healthful dietary practices. Our �nding is consistent
with previous studies which have reported an association between infrequent ANC visits and anemia 32,

41, 53. Promoting the coverage and frequency of antenatal visits are therefore considered vital to reducing
anemia in pregnant women.

There are some notable limitations which must be taken into account while interpreting the results of the
study. First, cross-sectional nature of our study makes it di�cult to establish the temporal relationships.
Second, the assessment of dietary diversity status was based on 24-hour dietary recall, which may not
always represent the actual intake. Moreover, the possibility of recall bias also cannot be ruled out
completely. Third, our prevalence estimate was based on participants enrolled in the hospital-based
setting, which may differ from that of community based studies. Lastly, it is important to recognize that
underprivileged ethnic groups from hill/mountain such as hill Dalit and hill Janajati could not be
represented in this study as they were not present at ANC during the data collection period.

Conclusions
The prevalence of anemia is a severe public health problem among the pregnant women of under-
privileged ethnic groups in Province 2. Being Dalit, Janajati and Muslim, having lower education, less
frequent antenatal visits, not receiving deworming medication and having inadequate dietary diversity are
found to be the signi�cant predictors. The present study highlights the dire need of improving the
frequency of antenatal visits and coverage of deworming program in ethnic populations. Furthermore,
promoting a dietary diversity at the household level would help lower the prevalence of anemia. The study
�ndings also imply that the nutrition interventions to control anemia must target and reach pregnant
women from most-marginalized ethnic groups and those with lower education.

Abbreviations
ANC
Antenatal Care
OR
Odds Ratio
SD
Standard Deviation
SPSS
Statistical Package for Social Sciences
WHO
World Health Organization



Page 19/23

Declarations
Ethical approval and consent to participate

The study protocol was approved by the Institutional Review Committee of the Institute of Medicine,
Tribhuwan University [Reference no.46(6-11E)2/074/075]. The study was fully abided by the ethical
guidelines of Nepal Health Research Council. Approval to conduct this study was also obtained from
Janakpur Provincial Hospital (Previously known as Janakpur Zonal Hospital). All participants were above
the age of 18. A written informed consent (in Nepali language) was obtained from the participants before
the interview and blood sample collection. In case of illiterate participants, the consent form was read out
and thumb impressions was obtained in the presence of a literate witness. The participation in the study
was voluntary and no incentives were provided. Also, the participants did not have to pay any charges for
laboratory tests. Furthermore, the study participants had right to withdraw from the study at any time.
Personal identi�er was omitted in the questionnaire to maintain anonymity and to ensure con�dentiality
of information.

Consent for publication

Not applicable.

Availability of data and materials

The datasets generated during the current study are available from the corresponding author on
reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding

No funding was obtained for this study.

Authors’ contributions

UKY contributed in the design of the study and collection of data. PG performed the statistical analyses,
drafted the manuscript and led the writing of the paper. Both AM and AL contributed in the conception
and design of the study and provided important critical revisions in the manuscript. All authors read and
approved the �nal manuscript.

Acknowledgements

This study was accomplished with the institutional support of the Department of Community Medicine
and Public Health, Maharajgunj Medical Campus, Institute of Medicine, Kathmandu. Authors
acknowledge the assistance of Prof. Dr. Madhu Dixit Devkota for her technical inputs during the



Page 20/23

conception of this study. The authors also acknowledge the support of Janakpur Provincial Hospital and
its staffs at ANC and laboratory. We also extend our appreciation to the participants for their participation
in the study.

References
1. Stevens GA, Finucane MM, De-Regil LM, Paciorek CJ, Flaxman SR, Branca F, et al. Global, regional,

and national trends in haemoglobin concentration and prevalence of total and severe anaemia in
children and pregnant and non-pregnant women for 1995–2011: a systematic analysis of
population-representative data. The Lancet Global Health. 2013;1(1):e16–25.

2. Rahman MM, Abe SK, Rahman MS, Kanda M, Narita S, Bilano V, et al. Maternal anemia and risk of
adverse birth and health outcomes in low-and middle-income countries: systematic review and meta-
analysis, 2. Am J Clin Nutr. 2016;103(2):495–504.

3. Daru J, Zamora J, Fernández-Félix BM, Vogel J, Oladapo OT, Morisaki N, et al. Risk of maternal
mortality in women with severe anaemia during pregnancy and post partum: a multilevel analysis.
The Lancet Global Health. 2018;6(5):e548-e54.

4. WHO. The Global Prevalence of Anemia in 2011. Geneva: World Health Organization; 2015.

5. Balarajan Y, Ramakrishnan U, Özaltin E, Shankar AH, Subramanian S. Anaemia in low-income and
middle-income countries. The lancet. 2011;378(9809):2123–35.

�. MOHP. Nepal demographic and health survey 2016. Nepal: Ministry of Health and Population, New
ERA, and ICF International: Kathmandu; 2016.

7. Ghimire U, Manandhar J. Inequalities in health outcomes and access to services by caste/ethnicity,
province, and wealth quintile in Nepal: Ministry of Health and Population; 2019.

�. Provincial pro�le. Province 2 Kathmandu: Nepal in Data; [09 August 2020]. Available from:
https://nepalindata.com/insight/457/.

9. Bhandari S, Sayami JT, Thapa P, Sayami M, Kandel BP, Banjara MR. Dietary intake patterns and
nutritional status of women of reproductive age in Nepal: �ndings from a health survey. Archives of
Public Health. 2016;74(1):2.

10. Organization WH. Standards for improving quality of maternal and newborn care in health facilities.
2016.

11. Harding KL, Aguayo VM, Namirembe G, Webb P. Determinants of anemia among women and children
in Nepal and Pakistan: An analysis of recent national survey data. Matern Child Nutr.
2018;14:e12478.

12. MOHP. Nepal national micronutrient status survey
MOHP. Nepal national micronutrient status survey. 2016. Kathmandu. Nepal: Ministry of Health and
Population; New ERA; UNICEF; EU; USAID; and CDC; 2018.

13. DOHS. Health sector strategy for addressing maternal undernutrition (2013–2017). Kathmandu:
Department of Health Services, Ministry of Health and Population.



Page 21/23

14. UN. Transforming our world: the 2030 Agenda for Sustainable Development. Division for Sustainable
Development Goals:. New York: United Nations; 2015.

15. MOH. National strategy for reaching the unreached (2016–2030). Kathmandu: Ministry of Health;
2016.

1�. Bennett L, Tamang S, Onta P, Thapa M. Unequal citizens: Gender, caste and ethnic exclusion in
Nepal. Kathmandu: Department for International Development and The World Bank; 2006.

17. Ranjan R. Nepalese minority groups - Struggle for identity and representation. Kathmandu: SUPPORT
Nepal; 2009.

1�. Bennett L, Dahal DR, Govindasamy P. Caste, ethnic, and regional identity in Nepal: further analysis of
the 2006 Nepal Demographic and Health Survey: Population Division, Ministry of Health and
Population, Government of Nepal; 2008.

19. UNDP. The Dalits of Nepal and a new constitution: A resource on the situation of Dalits in Nepal, their
demands and the implications for a new constitution. Kathmandu: United Nations Development
Programme; 2008.

20. Subedi M, Gautam TR. How Homogenous are the Madhesis? Implications for Inclusive and
A�rmative Agendas. Journal of Development Administrative Studies. 2016;24(1–2):25–38.

21. FAO, FHI. Minimum dietary diversity for women: a guide for measurement. Rome: FAO; 2016.

22. WHO. Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity.
Vitamin and Mineral Nutrition Information System. Geneva: World Health Organization; 2011.

23. Wemakor A. Prevalence and determinants of anaemia in pregnant women receiving antenatal care at
a tertiary referral hospital in Northern Ghana. BMC Pregnancy Childbirth. 2019;19(1):495.

24. Bursac Z, Gauss CH, Williams DK, Hosmer DW. Purposeful selection of variables in logistic
regression. Source Code Biol Med. 2008;3(1):17.

25. WHO. The management of nutrition in major emergencies: World Health Organization; 2000.

2�. Karki KB, Thapa P, Dhimal M, Bista B, Joshi A, Poudyal A, et al. Anemia and its Determinants among
Women of Reproductive Age in Mid-Western Tarai of Nepal 2015. Nepal Health Research Council,
2016.

27. Prakash S, Yadav K, Bhardwaj B, Chaudhary S. Incidence of Anemia and its Socio-demographic
determinants among pregnant women attending for antenatal care: A cross sectional study. Int J
Med Health Res. 2015;1(3):12–7.

2�. Manohar S, Klemm R, Rajbhandary R, Adhikari R, Gauchan D, Shrestha K, et al. PoSHAN Community
Studies Baseline Report. Baltimore: Nutrition Innovation Lab, Johns Hopkins University; 2014.

29. Sharma P, Guha-Khasnobis B, Khanal DR. Nepal human development report 2014. United Nations
Development Programme. 2014.

30. ADB. Country poverty analysis (Detailed)-Nepal: Asian Development Bank; 27 July 2020]. Available
from: https://www.adb.org/sites/default/�les/linked-documents/cps-nep-2013-2017-pa-detailed.pdf.



Page 22/23

31. Subba C, Pyakuryal B, Bastola T, Subba M, Raut N, Karki B. A study on the socio-economic status of
indigenous peoples in Nepal. Kathmandu: Lawyer’s Association for Human Rights of Nepalese
Indigenous Peoples (LAHURNIP); 2014.

32. Saaka M, Oladele J, Larbi A, Hoeschle-Zeledon I. Dietary Diversity Is Not Associated with
Haematological Status of Pregnant Women Resident in Rural Areas of Northern Ghana. J Nutr
Metab. 2017;2017:8497892-.

33. Ke�yalew J, Eshetu G. Assessment of dietary pattern and factors that affect hemoglobin
concentration of third trimester pregnant women at Ambo Governmental Health institutions.
Ethiopia. 2018;2(2):36–42.

34. Chowdhury HA, Ahmed KR, Jebunessa F, Akter J, Hossain S, Shahjahan M. Factors associated with
maternal anaemia among pregnant women in Dhaka city. BMC Womens Health. 2015;15:77-.

35. Stephen G, Mgongo M, Hussein Hashim T, Katanga J, Stray-Pedersen B, Msuya SE. Anaemia in
pregnancy: Prevalence, risk factors, and adverse perinatal outcomes in Northern Tanzania. Anemia.
2018;2018.

3�. Robinson S, Crozier S, Borland S, Hammond J, Barker D, Inskip H. Impact of educational attainment
on the quality of young women's diets. Eur J Clin Nutr. 2004;58(8):1174–80.

37. Acharya DR, Bell JS, Simkhada P, van Teijlingen ER, Regmi PR. Women's autonomy in household
decision-making: a demographic study in Nepal. Reproductive Health. 2010;7(1):15.

3�. Sraboni E, Quisumbing A. Women’s empowerment in agriculture and dietary quality across the life
course: Evidence from Bangladesh. Food policy. 2018;81:21–36.

39. Lebso M, Anato A, Loha E. Prevalence of anemia and associated factors among pregnant women in
Southern Ethiopia: A community based cross-sectional study. PloS one. 2017;12(12):e0188783.

40. Delil R, Tamiru D, Zinab B. Dietary Diversity and Its Association with Anemia among Pregnant
Women Attending Public Health Facilities in South Ethiopia. Ethiopian journal of health sciences.
2018;28(5).

41. Ghosh S, Trevino JA, Davis D, Shrestha R, Bhattarai A, Anusree K, et al. Factors associated with
anemia in pregnant women in Banke, Nepal. FASEB J. 2017;31:788.32-.32.

42. Kubuga C, Lee K, Song S, Song WO. The association between dietary diversity score and iron
de�ciency anemia among reproductive-aged women in Ghana. The FASEB journal.
2016;30:899.11-.11.

43. Saaka M, Rauf AA. Role of dietary diversity in ensuring adequate haematological status during
pregnancy. International Journal of Medical Research Health Sciences. 2015;4(4):749–55.

44. Gittelsohn J. Opening the box: intrahousehold food allocation in rural Nepal. Soc Sci Med.
1991;33(10):1141–54.

45. Harris-Fry HA, Paudel P, Shrestha N, Harrisson T, Beard BJ, Jha S, et al. Status and determinants of
intra-household food allocation in rural Nepal. Eur J Clin Nutr. 2018;72(11):1524–36.



Page 23/23

4�. Sudo N, Sekiyama M, Maharjan M, Ohtsuka R. Gender differences in dietary intake among adults of
Hindu communities in lowland Nepal: assessment of portion sizes and food consumption
frequencies. Eur J Clin Nutr. 2006;60(4):469–77.

47. Parajuli RP, Umezaki M, Watanabe C. Diet among people in the Terai region of Nepal, an area of
micronutrient de�ciency. J Biosoc Sci. 2012;44(4):401–15.

4�. Pandey S, Fusaro V. Food insecurity among women of reproductive age in Nepal: prevalence and
correlates. BMC Public Health. 2020;20(1):175.

49. Shiferaw MB, Zegeye AM, Mengistu AD. Helminth infections and practice of prevention and control
measures among pregnant women attending antenatal care at Anbesame health center, Northwest
Ethiopia. BMC Research Notes. 2017;10(1):274.

50. Boel M, Carrara VI, Rijken M, Proux S, Nacher M, Pimanpanarak M, et al. Complex Interactions
between soil-transmitted helminths and malaria in pregnant women on the Thai-Burmese border.
PLoS Negl Trop Dis. 2010;4(11):e887-e.

51. Adokiya M, Aryeetey R, Yost M, Jones A, Wilson M. Determinants of anemia among pregnant women
in northern Ghana2019.

52. Abiselvi A, Gopalakrishnan S, Umadevi R, Rama R. Socio-demographic and obstetric risk factors of
anaemia among pregnant women in rural Tamil Nadu. International Journal of Community Medicine
Public Health. 2018;5(2):721.

53. Charles AM, Campbell-Stennett D, Yatich N, Jolly PE. Predictors of anemia among pregnant women
in Westmoreland. Jamaica Health care for women international. 2010;31(7):585–98.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

AdditionalFile1StudyQuestionnaire.docx

https://assets.researchsquare.com/files/rs-57411/v1/AdditionalFile1StudyQuestionnaire.docx

