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ABSTRACT
Objective To investigate the effect of different aspects 
of inequality on childhood immunisation rates in Nepal. 
The study hypothesised that social inequality factors (eg, 
gender of a child, age of mother, caste/ethnic affiliation, 
mother’s socioeconomic status, place of residence and 
other structural barrier factors such as living in extreme 
poverty and distance to health facility) affect the likelihood 
of children being immunised.
Design Using gender of a child, age of mother, caste/
ethnic affiliation, mother’s socioeconomic status, place 
of residence and other structural barrier factors such as 
living in extreme poverty and distance to health facility 
as independent variables, we performed bivariate and 
multivariate logistic regression analyses.
Setting This study used data from the most recent 
nationally representative cross- sectional Nepal 
Demographic and Health Survey in 2016.
Participants The analysis reviewed data from 1025 
children aged 12–23 months old.
Outcome measures The main outcome variable was 
childhood immunisation.
Results Only 79.2% of children were fully immunised. The 
complete vaccination rate of ethnic/caste subpopulations 
ranged from 66.4% to 85.2%. Similarly, multivariate 
analysis revealed that children from the previously 
untouchable caste (OR 0.58; CI 0.33 to 0.99) and the Terai 
caste (OR 0.54; CI 0.29 to 0.99) were less likely to be fully 
immunised than children from the high Hindu caste.
Conclusion Given Nepal’s limited resources, we suggest 
that programmes that target the families of children who 
are least likely to be fully immunised, specifically those 
who are not only poor but also in financial crises and 
‘underprivileged’ caste families, might be an effective 
strategy to improve Nepal’s childhood immunisation rates.

INTRODUCTION
Full immunisation coverage is one of the 
important agendas for sustainable devel-
opment goal 3 (SDG 3). However, almost 
20 million children under 5 are still not be 
fully immunised. This is a particular problem 
in low- income nations such as Nepal.1 Full 
immunisation for young children is an 
instrumental variable for child health and 
well- being, which helps reduce infant and 
child morbidity and mortality rates as well as 
prevents the spread of infectious diseases.2 3

Based on WHO protocols, children are 
considered to be fully immunised or have 
complete immunisation after receiving a dose 
of Bacillus Calmette- Guerin (BCG), three 
doses of diphtheria- tetanus- pertussis (DPT), 
three doses of oral polio and a dose of Measles, 
Mumps, and Rubella (MMR) vaccination to 
protect them from mumps, measles, rubella, 
polio and tetanus.4 Due to international child-
hood immunisation efforts, infant and child 
mortality rates have fallen throughout the 
world including in sub- Saharan Africa and 
South Asia.5 However, within targeted coun-
tries, including Nepal, immunisation rates and 
child mortality rates are unevenly distributed 
across subpopulations.3 In this study, we sought 
to understand the specific challenges and the 
factors that impede or facilitate childhood 
immunisation in Nepal.

Previous research has indicated that social 
exclusion affects access to healthcare, exac-
erbates health inequality and reduces health-
care service utilisation.2 3 6–10 Previous research 
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 ► One of the strengths of the study is that it used a 
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useful to help inform national policies for childhood 
immunisation in Nepal.

 ► One limitation is the use of cross- sectional data and 
rely on the validity of the mother’s answers to ques-
tions about vaccine utilisation since some mothers 
may have been unaware of different doses of vac-
cines that their children received.

 ► Another limitation is that the study excluded data on 
children who may have been vaccinated when they 
were over 23 months old.

 ► Next limitation could be communication issues be-
tween parents and healthcare service providers in 
the survey as well as personal and cultural barriers 
that affect the collection of the data.

http://bmjopen.bmj.com/
http://orcid.org/0000-0003-0617-3917
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-037646&domain=pdf&date_stamp=2020-09-25


2 Song IH, et al. BMJ Open 2020;10:e037646. doi:10.1136/bmjopen-2020-037646

Open access 

on childhood immunisation coverage in South Asia has 
examined the effect of a child’s gender, his/her fami-
ly’s level of wealth and education, regional inequalities, 
parental knowledge and attitudes about immunisation 
and issues related to mother’s empowerment. In South 
Asia, numerous studies have demonstrated that individual 
factors (a child’s gender), family factors (area of residence, 
household wealth and parental education), demographic 
factors (religion and caste affiliation) and societal factors 
(healthcare access and community literacy level) are asso-
ciated with child immunisation rates.2 3 6–10 The majority 
of immunisation studies in India has relied on surveys 
conducted by the National Family Health Survey between 
1992/1993 and 2006 suggested that girls were less likely 
to be immunised than boys.11–13 Studies also reported that 
children were more likely to be immunised if their parents 
had more knowledge about immunisation, their mothers 
had more education, they were raised in an urban setting, 
and their families had more money.14 15

In Nepal, the majority of research on immunisation has 
emphasised evaluating factors that affect access to health-
care as well as the quality of service delivery, including the 
vaccination rates.6 Previous research in Nepal has found 
that poverty, geographic location (difficult terrain), being 
from a low caste or indigenous population, traditional 
cultural attitudes, being woman and low levels of maternal 
education all reduce the likelihood that a child will be 
immunised.2 6 7 10 Previous research6 found that children 
from indigenous and previously untouchable caste (eg, 
Dalits) were less likely to be immunised than high caste chil-
dren. Terai caste and Muslim children were not included in 
the study analysis. Indeed, Terai caste and Terai Muslims are 
the most underprivileged and under representative commu-
nities in the Nepalese social structure.16 17 In an attempt to 
build on this research and understand current challenges 
to immunisation in Nepal, this study not only explored 
demographic information and many of the factors consid-
ered above but also examined structural barrier factors that 
do not exist outside of Nepal. The aim of the study is to 
examine whether a child’s gender, maternal age, caste/
ethnic affiliation, mother’s socioeconomic status, place of 
residence, extreme poverty and distance to health facilities 
affect the likelihood of a child being immunised in Nepal.

METHODS
Data
We used data from the 2016 Nepal Demographic Health 
Survey (NDHS), a nationally representative sample of Nepal. 
The data were collected by the Monitoring and Evaluation 
to Assess and Use Results Demographic and Health Surveys 
(MEASURE DHS) project.16 The DHS project has collected 
the most comprehensive health data available in developing 
countries, including Nepal. The data are publicly available 
through the Ministry of Health and Population of Nepal, 
New Era Kathmandu and ICF International, USA. The 
survey is conducted every 5 years with support from the US 
Agency for International Development through its mission 

in Nepal and was supported by the Ministry of Health and 
Population of Nepal. We used data from the Children’s 
Data Section (ie, Child Recode File) of the 2016 NDHS. 
The data provide health information on every child who 
was born in the 5 years preceding the survey. The survey also 
provides information about children who received specific 
vaccine based on vaccination card and/or mother’s report. 
We only analysed data for children from 12 to 23 months 
(n=1025). We selected this data because most children are 
completely immunised by the age of 24 months.18

Dependent variable
As per the WHO recommendation, a child was considered 
to be fully immunised if s/he received a BCG vaccine at 
birth or soon after; three doses each of DPT and polio 
vaccine at 6, 10 and 14 weeks of age; and the measles 
vaccine at 9 months or soon thereafter.19 We aggregated the 
values of a BCG vaccine, three DPT and polio vaccines and 
a dose of measles. A value of ‘1’ was assigned for children 
who received all three vaccines and was considered to be 
fully immunised; children who were either unvaccinated or 
only partially vaccinated were grouped together and coded 
as ‘0’. Similarly, those children who received complete 
doses of DPT and polio vaccines were coded as 1 and those 
who were unvaccinated or only partially vaccinated for DPT 
and polio were coded as ‘0.’ Those who received a measles 
vaccine were coded as 1 and all other values were coded as 
0. In further analysis, we did not consider BGG vaccination 
because almost 98% children were BCG vaccinated.

Independent variable coding
The individual level covariates included gender of the child, 
age of the mother, mother’s educational attainment, family 
wealth index, mother’s age and number of living children 
under the age of 5. These demographic, biological and 
socioeconomic characteristics were based on factors that 
had been previously shown to be associated with childhood 
immunisation.3 6 8 11 14 15 20 We included Nepali- specific 
contextual factors such as caste/ethnic affiliation, ecolog-
ical and regional location of residence (urban/rural and 
provinces). Other variables (eg, structural barrier factors 
for healthcare service utilisation) we considered were 
distance to a health facility and immediate financial situa-
tion (eg, money as a big problem to visit healthcare service 
and distance to healthcare facility).

All independent variables in the study were categor-
ical variable, except the number of children under the 
age of 5. A boy was coded as ‘1’ and a girl was coded as 
‘2’. The NDHS provides mother age groups in 5- year 
interval (15–49). We recoded creating a mother’s age 
group into four categories as 15–19, 20–29, 30–39 and 
40–49.

There are 125 registered caste/ethnic groups in Nepal 
and one’s caste/ethnicity is determined by birth. Within 
such heterogeneity of caste/ethnic groupings, the NDHS 
provides 11 different categories of caste/ethnicity affilia-
tion, which we further grouped into four categories based 
on previous studies21 as high Hindu caste, previously 
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untouchable caste (eg, Dalits), indigenous (Newars and 
Janajati) and other Terai caste (ie, Madeshi and Muslims). 
The NDHS provides mother’s educational attainment 
as illiterate, primary school attainment, secondary 
school attainment and higher education attainment. We 
recoded again and coded as ‘0’ for those mother who 
have never attended any schooling, ‘1’ for primary educa-
tion completion and ‘2’ was coded for secondary and 
higher education attainment. The NDHS provides five 
categories of wealth index based on household’s cumu-
lative living standard and it was recoded as poorest, poor, 
middle, rich and richest.

Nepal has three distinct geographical regions 
(Mountain, Hill and Terai) and we coded geograph-
ical regions into three categories. The Mountain 
region includes areas with elevation of 3000 metres 
above sea level to Mount Everest (elevation 8848 m), 
the tallest Mountain in the world. The Hill region 
lies between elevations of 700 and 3000 m above 
sea level, and the Terai region is relatively flat and 
borders of India. Similarly, cities and towns were 
grouped into urban area that were coded as ‘1’; 
villages were grouped under the rural area that were 
coded as ‘2’.

In 2015, according to the Constitution of Nepal 2015, 
seven provinces were formed as province 1, province 2, 
province 3, province 4, province 5, province 6 and prov-
ince 7. The formation of the provinces was based on the 
language and caste/ethnic diversity, although there is no 
majority caste/ethnic population in any of these prov-
inces. These provinces were coded as categories variable: 
province 1, province 2, province 3, province 4, province 5, 
province 6 and province 7. We used province 3 as a ‘refer-
ence category’ because Kathmandu, the capital city of 
Nepal, is in province 3. We also included two factors that 
we predicted would be structural barriers to accessing 
vaccines; affordability (money was reported to be as big 
problem) and accessibility (distance to health facility). 
Those who responded that money was not a big problem 
were coded as ‘0’ and those who responded that money 
was not a big problem were coded as ‘1’. Similarly, those 
who reported distance to healthcare facility was not a big 
problem were recoded as ‘0’ and those who responded 
‘big problem’ were coded as ‘1’.

Data analyses
The statistical analyses were performed using the software 
SPSS for Windows (V.25). We first ran descriptive and 
bivariate statistical analyses. To identify factors that are 
significantly associated with complete childhood immuni-
sation, we ran multivariate logistic regressions. Variables 
which were significant in our univariate analyses were 
included in the multivariate logistic regression analyses. 
To determine the statistical significance, we used a p value 
less than 0.05.

Patient and public involvement statement
Patients and the public were not involved in the research.

RESULTS
Overall, 79.2% of the children were fully immunised while 
97.7% of children had received a BCG vaccination, 88.6% 
received full doses of polio vaccines, 87.4% received total 
doses of DPT vaccines and nearly 91% of the children 
had their measles vaccine (table 1).

Table 2 presents the descriptive characteristics of 
the sample and the bivariate association between inde-
pendent and dependent variables. Fifty- six percent of 
the children were boys and 44% were girls. Almost 
30% of the children were from high Hindu caste 
families, 16.4% were from the previously untouchable 
caste, 31.5% were from indigenous families and 22.3% 
were from the Terai caste or were Muslim. Nearly 30% 
of mothers never had any formal schooling. Results 
from bivariate analyses indicated that caste/ethnic 
affiliation, mother’s education, wealth status, ecolog-
ical region, provinces, number of children under 
5, money to pay to get to a healthcare facility and 
distance to healthcare facilities were significantly asso-
ciated with complete childhood immunisation. We 
also found that only 66.4% of Terai caste and Muslim 
children were fully immunised whereas 82.5% of high 
Hindu caste children were fully immunised. Similarly, 
65.7% of children who live in province 2 were fully 
immunised, whereas almost 92% of children living in 
province 4 were fully immunised (table 2).

Results from the multivariate analysis showed that 
children from the previously untouchable caste (OR 
0.58; CI 0.33 to 0.99) and the Terai caste (OR 0.54; 
CI 0.29 to 0.99) were less likely to be fully immunised 
than children from the high Hindu caste. Similarly, 
children from the Terai caste were less likely to have 
had polio and DPT vaccine than children from high 
Hindu castes. Children living in Hill region were more 
likely to be fully immunised and more likely to get 
complete doses of polio vaccines and DPT vaccines 
than children living in Mountain region. Although 
statistical significance was weaker, more abundant 
wealth status was correlated with a child’s likelihood 
of being vaccinated, such as a total dose of polio, a 
measles vaccine and overall full immunisation. Simi-
larly, children from mothers reporting immediate 
financial problems (eg, money is a big problem) were 
less likely to be fully immunised, including a complete 
dose of DPT and measles, than their counterpart (see 
table 3).

DISCUSSION
Article 20 of the United Nations Convention on the Rights 
of the Child (UNCRH) declares that no child should 
be left behind or deprived of his or her rights to access 
healthcare, including the right to be fully immunised.22 In 
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Table 1 Childhood immunisation by the vaccine type

Vaccination
A BCG 
vaccine

Three polio 
vaccines

Three DPT 
vaccine

A measles 
vaccine

Complete 
immunisation

  % vaccinated 97.7 88.6 87.4 91.1 79.2

Gender of the child

  Male 98.2 88.4 86.5 91.1 78.1

  Female 96.9 88.8 88.6 91.4 80.6

Age of the mother

  15–19 98.3 89.3 86.0 94.2 80.2

  20–29 97.9 88.6 87.5 90.4 79.0

  30–39 96.5 88.3 87.7 93.6 80.1

  40–49 95.2 85.7 90.5 81.0 71.4

Caste/ethnic affiliation

  High Hindu caste 99.7 91.1 92.5 96.1 85.2

  Previously untouchables 97.0 88.1 87.5 88.6 74.9

  Indigenous 97.5 90.4 89.8 95.0 84.8

  Terai caste, Muslims 95.6 83.0 77.3 81.2 66.4

Mother’s education

  None 96.7 84.4 83.8 84.1 70.8

  Primary 97.1 89.4 87.0 91.3 77.3

  Secondary and higher 98.4 90.7 89.7 95.3 84.9

Wealth status

  Poorest 98.0 85.8 88.2 92.5 77.6

  Poor 97.0 88.7 87.8 91.3 80.0

  Middle 97.8 86.5 83.4 86.5 74.0

  Richer 98.6 93.3 89.0 94.7 84.6

  Richest 96.3 89.9 89.9 90.8 81.7

Ecological region

  Mountain 98.9 80.5 85.1 94.3 72.4

  Hill 98.8 92.5 93.2 96.0 86.5

  Terai 96.5 86.4 82.9 86.6 74.2

Place of residence

  Urban 97.8 89.1 87.0 91.1 79.3

  Rural 97.5 88.0 88.0 91.2 79.0

Provinces

  Province 1 97.2 85.1 85.8 96.5 79.4

  Province 2 96.0 82.5 77.8 80.8 65.7

  Province 3 98.1 92.5 92.5 95.3 86.0

  Province 4 100 96.7 94.3 97.6 91.9

  Province 5 98.3 96.1 90.4 87.0 79.7

  Province 6 97.9 86.1 84.7 94.4 77.1

  Province 7 97.0 89.6 91.8 94.0 83.6

Money needed to visit a healthcare facility

  Not a big problem 98.6 91.1 93.5 96.2 86.8

  Big problem 97.0 86.9 83.3 87.8 74.0

Distance to health facility

  Not a big problem 98.2 92.0 91.3 94.9 84.6

  Big problem 97.3 86.5 95.1 86.0 75.9

BCG, Bacillus Calmette- Guerin; DPT, diphtheria- tetanus- pertussis.



5Song IH, et al. BMJ Open 2020;10:e037646. doi:10.1136/bmjopen-2020-037646

Open access

Ta
b

le
 2

 
D

es
cr

ip
tiv

e 
ch

ar
ac

te
ris

tic
s 

of
 t

he
 s

am
p

le
 a

nd
 b

iv
ar

ia
te

 a
ss

oc
ia

tio
n 

b
et

w
ee

n 
in

d
ep

en
d

en
t 

va
ria

b
le

s 
an

d
 c

om
p

le
te

 c
hi

ld
ho

od
 im

m
un

is
at

io
n 

(N
=

10
25

)

Va
ri

ab
le

s

A
ll 

p
o

p
ul

at
io

n
T

hr
ee

 p
o

lio
 v

ac
ci

ne
s

T
hr

ee
 D

P
T

 v
ac

ci
ne

s
A

 m
ea

sl
es

 v
ac

ci
ne

C
o

m
p

le
te

ly
 im

m
un

is
ed

N
(%

)
Ye

s 
(N

)
%

Ye
s 

(N
)

%
Ye

s 
(N

)
%

Ye
s 

(N
)

%

G
en

d
er

 o
f t

he
 c

hi
ld

 
 M

al
e

57
0

55
.6

50
4

88
.4

49
3

86
.5

51
9

91
.1

14
5

78
.1

 
 Fe

m
al

e
45

5
44

.4
40

4
88

.8
40

3
88

.6
41

5
91

.4
36

6
80

.6

A
ge

 o
f t

he
 m

ot
he

r

 
 25

–1
9

12
1

11
.8

10
8

89
.3

10
4

86
.0

11
4

94
.2

97
80

.2

 
 20

–2
9

71
2

69
.5

63
1

88
.6

62
3

87
.5

64
3

90
.4

56
2

79
.0

 
 30

–3
9

17
1

16
.7

15
1

88
.3

15
0

87
.7

16
0

93
.6

13
7

80
.1

 
 40

–4
9

21
2.

0
18

85
.7

19
90

.5
17

81
.0

15
71

.4

C
as

te
/e

th
ni

c 
af

fil
ia

tio
n

**
**

**
**

**
**

**

 
 H

ig
h 

H
in

d
u 

ca
st

e
30

5
29

.8
27

8
91

.1
28

2
92

.5
29

3
96

.1
26

0
82

.5

 
 P

re
vi

ou
sl

y 
un

to
uc

ha
b

le
s

16
8

16
.4

14
8

88
.1

14
7

87
.5

14
8

88
.6

12
5

74
.9

 
 In

d
ig

en
ou

s
23

2
31

.5
29

2
90

.4
29

0
89

.8
30

7
95

.0
27

4
84

.8

 
 Te

ra
i c

as
te

, M
us

lim
s

29
9

22
.3

19
0

83
.0

17
7

77
.3

18
6

81
.2

15
2

66
.4

M
ot

he
r’s

 e
d

uc
at

io
n

**
**

**
**

**
**

 
 N

on
e

30
2

29
.5

25
5

84
.4

25
3

83
.9

25
3

84
.1

21
3

70
.8

 
 P

rim
ar

y 
ed

uc
at

io
n

20
7

20
.2

18
5

89
.4

18
0

87
.0

18
9

91
.3

16
0

77
.3

 
 S

ec
on

d
ar

y 
an

d
 h

ig
he

r
51

6
50

.3
46

8
90

.7
46

3
89

.7
49

2
95

.3
43

8
84

.9

W
ea

lth
 s

ta
tu

s
**

*

 
 P

oo
re

st
25

4
24

.8
21

8
85

.8
22

4
88

.2
23

5
92

.5
19

7
77

.6

 
 P

oo
r

23
0

22
.4

20
4

88
.7

20
2

87
.8

21
0

91
.3

18
4

80
.0

 
 M

id
d

le
22

3
21

.8
19

3
86

.5
18

6
83

.4
19

3
86

.5
16

5
74

.0

 
 R

ic
he

r
20

9
20

.4
19

5
93

.3
18

6
89

.0
19

7
94

.7
17

6
84

.6

 
 R

ic
he

st
10

9
10

.6
98

89
.9

98
89

.9
99

90
.8

89
81

.7

E
co

lo
gi

ca
l r

eg
io

n
**

**
**

**
**

**
**

**

 
 M

ou
nt

ai
n

87
8.

5
70

80
.5

74
85

.1
82

94
.3

63
72

.4

 
 H

ill
42

9
41

.9
39

8
92

.8
40

0
93

.2
41

2
96

.0
37

1
86

.5

 
 Te

ra
i

50
9

49
.7

44
0

86
.4

42
2

82
.9

44
0

86
.6

37
7

74
.2

P
la

ce
 o

f r
es

id
en

ce

 
 U

rb
an

58
5

57
.1

52
1

89
.1

50
9

87
.0

53
3

91
.1

46
4

79
.3

 
 R

ur
al

44
0

42
.9

38
7

88
.0

38
7

88
.0

40
1

91
.3

34
7

79
.0

P
ro

vi
nc

es
**

*
**

**
**

**
**

**

C
on

tin
ue

d



6 Song IH, et al. BMJ Open 2020;10:e037646. doi:10.1136/bmjopen-2020-037646

Open access 

Va
ri

ab
le

s

A
ll 

p
o

p
ul

at
io

n
T

hr
ee

 p
o

lio
 v

ac
ci

ne
s

T
hr

ee
 D

P
T

 v
ac

ci
ne

s
A

 m
ea

sl
es

 v
ac

ci
ne

C
o

m
p

le
te

ly
 im

m
un

is
ed

N
(%

)
Ye

s 
(N

)
%

Ye
s 

(N
)

%
Ye

s 
(N

)
%

Ye
s 

(N
)

%

 
 P

ro
vi

nc
e 

1
14

1
13

.8
12

0
85

.1
12

1
85

.8
13

6
96

.5
11

2
79

.4

 
 P

ro
vi

nc
e 

2
19

8
19

.3
16

3
82

.3
15

4
77

.8
16

0
80

.8
13

0
65

.7

 
 P

ro
vi

nc
e 

3
10

7
10

.4
99

92
.5

99
92

.5
10

2
95

.3
92

86
.0

 
 P

ro
vi

nc
e 

4
12

3
12

.0
11

9
96

.7
11

6
94

.3
12

0
97

.6
11

3
91

.9

 
 P

ro
vi

nc
e 

5
17

8
17

.4
16

3
91

.6
16

1
90

.4
15

4
87

.0
14

1
79

.7

 
 P

ro
vi

nc
e 

6
14

4
14

.0
12

4
86

.1
12

2
84

.7
13

6
94

.4
11

1
77

.1

 
 P

ro
vi

nc
e 

7
13

4
13

.1
12

0
89

.6
12

3
91

.8
12

6
94

.0
11

2
83

.6

N
um

b
er

 o
f c

hi
ld

re
n 

un
d

er
 5

 (M
; S

D
)

1.
61

;
0.

90
2

2.
12

; 1
.3

8
2.

10
; 

1.
38

**
*

2.
09

; 
1.

38
**

**
2.

05
; 

1.
36

**
**

M
on

ey
 n

ee
d

ed
 t

o 
vi

si
t

**
**

**
**

**
**

**

 
 N

ot
 a

 b
im

g 
p

ro
b

le
m

41
6

40
.6

37
9

91
.1

38
9

93
.5

40
0

96
.2

36
1

86
.8

 
 B

ig
 p

ro
b

le
m

60
9

59
.4

52
9

98
.9

50
7

83
.3

53
4

87
.8

45
0

74
.0

D
is

ta
nc

e 
to

 h
ea

lth
 fa

ci
lit

y
**

**
*

**
*

**
**

 
 N

ot
 a

 b
ig

 p
ro

b
le

m
38

9
38

.0
35

8
92

.0
35

5
91

.3
36

9
94

.9
32

9
84

.6

 
 B

ig
 p

ro
b

le
m

63
6

62
.0

55
0

86
.5

54
1

85
.1

56
5

89
.0

48
2

75
.9

*p
 ≤

 0
.1

0.
 *

*p
≤0

.0
5.

 *
**

p
≤0

.0
1.

 *
**

*p
≤0

.0
01

.
D

P
T,

 d
ip

ht
he

ria
- t

et
an

us
- p

er
tu

ss
is

; N
, n

um
b

er
.

Ta
b

le
 2

 
C

on
tin

ue
d



7Song IH, et al. BMJ Open 2020;10:e037646. doi:10.1136/bmjopen-2020-037646

Open access

Ta
b

le
 3

 
Lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

is
 fo

r 
co

m
p

le
te

 im
m

un
is

at
io

n 
in

 N
ep

al

Va
ri

ab
le

s

T
hr

ee
 p

o
lio

 v
ac

ci
ne

s
T

hr
ee

 D
P

T
 v

ac
ci

ne
s

A
 m

ea
sl

es
 v

ac
ci

ne
C

o
m

p
le

te
 im

m
un

is
at

io
n

O
R

95
%

 C
I

O
R

95
%

 C
I

O
R

95
%

 C
I

O
R

95
%

 C
I

C
as

te
/e

th
ni

c 
af

fil
ia

tio
n

 
 H

ig
h 

H
in

d
u 

ca
st

e 
(re

f.)
1.

00
1.

00
1.

00
1.

00

 
 U

nt
ou

ch
ab

le
s

0.
61

0.
30

 t
o 

1.
24

0.
57

0.
28

 t
o 

1.
17

0.
54

0.
22

 t
o 

1.
30

0.
58

**
0.

33
 t

o 
0.

99

 
 In

d
ig

en
ou

s
0.

79
0.

42
 t

o 
1.

48
0.

72
0.

38
 t

o 
1.

39
0.

96
0.

40
 t

o 
2.

34
0.

96
0.

58
 t

o 
1.

59

 
 Te

ra
i c

as
te

, 
M

us
lim

s
0.

48
*

0.
22

 t
o 

1.
05

0.
36

**
0.

16
 t

o 
0.

79
0.

56
0.

22
 t

o 
1.

44
.5

4*
*

0.
29

 t
o 

0.
99

M
ot

he
r’s

 e
d

uc
at

io
n

 
 N

on
e 

(re
f.)

1.
00

1.
00

1.
00

1.
00

 
 P

rim
ar

y
1.

24
0.

70
 t

o 
2.

19
0.

95
0.

55
 t

o 
1.

62
1.

77
*

0.
96

 t
o 

3.
28

1.
13

0.
73

 t
o 

1.
75

 
 S

ec
on

d
ar

y 
an

d
 

hi
gh

er
1.

07
0.

64
 t

o 
1.

81
0.

78
0.

47
 t

o 
1.

30
1.

95
**

1.
04

 t
o 

3.
63

1.
23

0.
81

 t
o 

1.
86

W
ea

lth
 s

ta
tu

s

 
 P

oo
re

st
 (r

ef
.)

1.
00

1.
00

1.
00

1.
00

 
 P

oo
r

1.
56

0.
84

 t
o 

2.
90

1.
14

0.
60

 t
o 

2.
16

1.
45

0.
65

 t
o 

3.
21

1.
32

0.
80

 t
o 

2.
18

 
 M

id
d

le
1.

54
0.

78
 t

o 
3.

05
1.

06
0.

53
 t

o 
2.

08
1.

12
0.

49
 t

o 
2.

54
1.

16
0.

67
 t

o 
2.

00

 
 R

ic
he

r
2.

70
*

1.
20

 t
o 

6.
09

1.
25

0.
59

 t
o 

2.
62

2.
44

*
0.

93
 t

o 
6.

39
1.

71
*

0.
93

 t
o 

3.
15

 
 R

ic
he

st
1.

44
0.

57
 t

o 
3.

58
1.

19
0.

48
 t

o 
2.

99
1.

03
0.

36
 t

o 
2.

94
1.

19
0.

57
 t

o 
2.

45

E
co

lo
gi

ca
l r

eg
io

n

 
 M

ou
nt

ai
n 

(re
f.)

1.
00

1.
00

1.
00

1.
00

 
 H

ill
2.

51
**

1.
23

 t
o 

5.
09

2.
72

**
1.

24
 t

o 
5.

99
1.

25
0.

41
 t

o 
3.

76
2.

14
**

1.
17

 t
o 

3.
90

 
 Te

ra
i

1.
32

0.
56

 t
o 

3.
07

0.
76

0.
31

 t
o 

1.
88

0.
58

0.
16

 t
o 

2.
10

1.
27

0.
62

 t
o 

2.
60

P
ro

vi
nc

es

 
 P

ro
vi

nc
e 

3 
(re

f.)
1.

00
1.

00
1.

00
1.

00

 
 P

ro
vi

nc
e 

1
0.

57
0.

22
 t

o 
1.

43
0.

99
0.

38
 t

o 
2.

59
2.

04
0.

51
 t

o 
8.

15
0.

83
0.

39
 t

o 
1.

73

 
 P

ro
vi

nc
e 

2
0.

67
0.

23
 t

o 
1.

94
1.

31
0.

45
 t

o 
3.

74
0.

72
0.

20
 t

o 
2.

64
0.

75
0.

32
 t

o 
1.

72

 
 P

ro
vi

nc
e 

4
1.

95
0.

55
 t

o 
6.

90
1.

15
0.

38
 t

o 
3.

43
1.

66
0.

37
 t

o 
7.

49
1.

62
0.

67
 t

o 
3.

89

 
 P

ro
vi

nc
e 

5
1.

10
0.

39
 t

o 
3.

05
2.

02
0.

71
 t

o 
5.

78
0.

54
0.

16
 t

o 
1.

84
0.

91
0.

42
 t

o 
1.

98

 
 P

ro
vi

nc
e 

6
0.

55
0.

21
 t

o 
1.

40
0.

39
*

0.
15

 t
o 

1.
09

1.
02

0.
29

 t
o 

3.
56

0.
65

0.
31

 t
o 

1.
36

 
 P

ro
vi

nc
e 

7
0.

94
0.

34
 t

o 
2.

54
1.

67
0.

59
 t

o 
4.

74
1.

28
0.

36
 t

o 
4.

55
1.

26
0.

57
 t

o 
2.

77

N
um

b
er

 o
f c

hi
ld

re
n 

un
d

er
 5

1.
15

0.
92

 t
o 

1.
43

0.
98

0.
80

 t
o 

1.
19

0.
97

0.
78

 t
o 

1.
21

0.
96

0.
81

 t
o 

1.
44

C
on

tin
ue

d



8 Song IH, et al. BMJ Open 2020;10:e037646. doi:10.1136/bmjopen-2020-037646

Open access 

line with the UNCRH, Nepal began offering free vaccines 
to vaccinate its children fully. Despite the progress on 
immunisation of 1- year- old children, complete childhood 
immunisation has still remained a challenge in Nepal.23

The government of Nepal has committed to achieve UN 
SDG 3 and sought to increase the childhood vaccination rates 
through its National Immunisation Programme by providing 
childhood immunisation to all sections of the population. 
In order to ensure that Nepal can successfully implement 
programmes designed to increase childhood vaccination 
rates, it is essential to understand who is and who is not being 
vaccinated. We highlight some of the key findings of this 
study.

The findings of this analysis are consistent with previous 
research and indicate that family financial problems (acute 
poverty; for example, the money to visit health facility) as well 
as being a member of a low or underprivileged caste all affect 
the likelihood that a child will or will not be immunised. The 
fact is that Nepal is one of the lowest income countries in 
the world with a Human Development Index of 0.58 ranking 
147th out of 187 countries with about 35.4% of people living 
in absolute poverty (on less than US$3.19 per day).24 In 2011, 
the average mortality rate in Nepal for children under 5 was 
68 per 1000, much higher for previously untouchable caste 
(Dalits), 90 per 1000.16 The finding of the study further 
supports the Nepal’s socioeconomic and geographical dispar-
ities create challenges to increasing its childhood immu-
nisation rates. Despite access to free vaccines throughout 
the country, intersection of acute poverty and belonging to 
socially excluded caste/ethnic groups still makes it less likely 
to be fully vaccinated by age 2.

Notwithstanding, the abolishment of the caste system in 
1990 in Nepal’s Constitution, its legacy is apparent and the 
caste/ethnic- based social structure and hierarchy is still intact. 
Previous studies have documented that the caste/ethnicity- 
based social exclusion is deeply rooted in Nepalese social 
structure, specifically people belonging to the untouchable 
caste as well as belonging to Terai caste (including Madeshi 
and Muslims) face broad- based discrimination and are 
socially excluded from the power structures in society.17 As 
consequences of such social exclusion, they are more likely 
to experience other forms of disadvantages such as living in 
poverty and exposure of domestic violence.25 Consistent with 
this social context, children belonging to previously untouch-
able and Terai caste are less likely to be fully immunised than 
other children.

Mothers with at least a secondary education were more 
likely to vaccinate their children.26 This finding is consistent 
in the case of measles vaccination in Nepal. However, that 
was not true for other vaccines. The measles vaccine has to be 
completed between 9 and 12 months, whereas other vaccines 
are usually done earlier. Likewise, household wealth status 
itself was not a strong statistically significant predictor for 
childhood immunisation. However, acute poverty (eg, fami-
lies which lack the money needed to visit a healthcare facility) 
is a significant barrier for complete immunisation. This is 
likely because the government has provided free vaccines in 
Nepal since the inception of the Expanded Programme on Va
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Immunisation in 1979.27 This suggests that though in many 
places in Nepal vaccines are readily available in healthcare 
centres, acute poverty affects some women’s ability to access 
to these healthcare centres. Mothers who reported ‘money as 
a big problem’ to visit healthcare facilities were less likely to 
fully immunise their children. Nepal currently provides some 
financial incentives to mothers who give birth in hospitals 
or health centres. We recommend that this programme be 
expanded to offer financial incentives to mothers who immu-
nise their children in an effort to further reduce financial 
barriers to immunisation.

We found that there are no gender differences between 
children who were fully immunised in Nepal. This finding is 
inconsistent with the previous studies that were conducted in 
South Asian context, especially India11–13 However, there is 
a sex ratio imbalance in the overall population; 44% of chil-
dren were girls and 56% were boys. This indicates the male 
preference in Nepalese societies and the possibility of sex- 
selective abortion.28 Interestingly, this sex preference does 
not seem to have influenced childhood immunisation rates 
in Nepal. Further inquiry is needed to understand why.

We found that children living in the Hill region were more 
likely to be fully vaccinated than other subpopulations. The 
people in the Hill region belong to the top and the bottom of 
the caste system and they brought the tradition of caste- based 
social structure. Such tradition of social groupings included 
the Brahmans (priests, teachers and scholars), the Kshatriyas 
(kings and warriors), the Vaishyas (traders and business-
people or indigenous people) and the Shudra (untouchables 
or occupational castes or Dalits). The majority of people who 
live in the Hill region is from high Hindu caste backgrounds, 
and this population has a more significant influence on 
linguistic, sociopolitical and cultural aspects in Nepal.29

Recommendations
The study explored social inequalities in Nepal, such as 
belonging to the underprivileged caste/ethnic group, 
living in acute poverty and geographical disparities 
predicted to impede or facilitate childhood immunisa-
tion for Nepalese children. Based on the study findings, 
we recommend that it is essential to reduce deep- rooted 
social inequalities in order to effectively deliver essential 
social and health services, including childhood immu-
nisation. One way to do this is to improve social inclu-
sion and to provide welfare programmes, particularly for 
socially underprivileged caste/ethnic populations. We 
also recommend providing financial incentives to fami-
lies that immunise their children. Such practices would 
support UN SDG 3, Article 20 of the UNCRH and Rights 
to Healthcare which is also mandated by Article 35 of the 
2015 Nepalese Constitution.

CONCLUSION
Each country has their own issues that limit access to 
health and welfare services. In Nepal, we found that 
children belonging to the underprivileged caste/ethnic 
groups and those whose mothers reported being in a 

financial crisis situation (eg, money is a big problem to 
visit healthcare facility) were the least likely to be fully 
immunised. We recommend working to reduce deep 
seated social inequalities in Nepal that are correlated with 
children being less likely to be vaccinated. Nepal not only 
needs to do more than legislate to end the caste system 
(which has been done) but also needs to enforce such 
legislation. Another way to improve access to childhood 
vaccines would be to increase educational opportuni-
ties for girls. Finally, and perhaps the most easily accom-
plished, more systematic vaccination programmes such as 
community- based education and financial incentives to 
vaccinate children could be designed to specifically target 
socially excluded children.
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