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Abstract

Antenatal care (ANC) visits is a proven way to reduce the maternal as well as infant mortality and
WHO recommended four or more ANC visits during pregnancy. This study aimed to observe the
progressive status of antenatal care visits (ANC) by exploring the trend of 1*ANC, WHO
recommended 4*ANC visits and determine the factors of ANC visits frequency over the periods
2004 to 2018. Data on ANC were taken from Bangladesh Demographic and Health Surveys. This
research used descriptive statistics (mean, median and prevalence) to observe the changes (%) of
ANC visits. ANOVA, Kruskal-Walis, chi-square (bivariate analysis) test and mixed hurdle
negative binomial regression were performed to identify the determinants of ANC visits
frequency. The mean and prevalence (%) were increased for ANC over the periods however,
4"ANC visits was much lower than 1*ANC visits across the factors. Poorest rural women who
living in Chittagong, Sylhet division had significant negative impacts on increasing thel*ANC
visits frequency and are less likely to receive 4’ANC. On the other hand, wealthiest educated
women with educated hushand in Khulna, Rangpur region having more chances to get 4’ANC
visits and positively effects on 1*ANC visits frequency for 2004 to 2018. Pregnancy wanted, Birth
order number, and Last birth a C-Section are also the significant variable for 1 and 4" ANS.
Although 1+ ANC visits have gradually increased in Bangladesh, the progress in achieving 4+
ANC visits has been much slower than expected. Therefore, the government and policymakers
should focus their attention and prioritize interventions targeting the specific groups of women
identified in this study.

Keywords: Antenatal care visits, Progressive Status, Hurdle Negative Binomial, BDHS data,
Determinants, Trends.
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1. Introduction

Child and maternal health are essential to measuring fundamental changes in a country's
socioeconomic development. Although Bangladesh is a developing country, it has made noticeable
success in the sector of Public Health™®. Bangladesh is trying to achieve the Sustainable
Development Goal (SDG) of reducing the maternal mortality ratio to 70 per 100,000 live births,
neonatal mortality to at least as low as 12 live births per 1,000 live births, and under-five child
mortality to at least as low as 25 live births*. However, the ratios mentioned above are currently
noticeably high that is, 245 per 100,000, 30 per 1,000, and 45 per 1,000 live births, respectively®.
Antenatal care (ANC) visit (which provides medical checkups and helps maintain a healthy
lifestyle during pregnancy) is one of the best processes to diminish this mortality>®. It has been
found that mothers who do not receive ANC have a three times higher infant mortality rate than
those who do during pregnancy® in Bangladesh. Through ANC services, women at risk of anemia,
pregnancy-related hypertension, and preterm labor'®*® are easily identified and can take immediate
action to solve these problems. The presence of the midwife, doctor, nurse during delivery and
postnatal care is also increased through ANC visits'*. So, proper ANC during pregnancy reduces
child and maternal mortality and increases their survival probability. According to World Health
Organization (WHO), without any known pre-existing health condition, any pregnant woman
should visit trained professionals at least four times™.

A report from the Bangladesh Demographic and Health survey shows that the percentage of one or
more ANC visit (1*ANC) has significantly increased®'®*® from 64% in 2014 to 82% in 2017.
Despite the accelerated progress in the minimum visits frequency, the percentage of women
making four or more ANC visits (4" ANC) is still far behind the targeted one, which will be 98%
by 2030%. It is to be noted that in Bangladesh, the current prevalence of women receiving at
4*ANC visits is 47%°. If we consider the whole world, it is 55%"°, and this picture for the low-
income countries is comparatively worse (37%), which is not satisfactory. Several types of
research have been done to identify factors associated with the antenatal care visits frequency in
general®>?*, Unfortunately, very few of them have emphasized on receiving 4*ANC visits
frequency, and most studies have focused on quantitative reporting of 1*ANC visits frequency.
The frequency of 4°"ANC visits utilization is proven to be a significant way to improve the health
condition of mother and baby and reduce child and maternal mortality’*’. A comprehensive
strategy is needed to observe the prevalence status of 1*ANC and 4°ANC visits and find factors
responsible for the ANC (1*ANC and 4"ANC) visits frequency and its trends for the last
consecutive years. According to the author's knowledge, at the national level in Bangladesh, no
studies have been conducted previously to explore the trend of the frequency of 1*ANC and
4*ANC visits across the periods (2004 - 2018). In this study, our main objective is to use available
Bangladesh Demographic and Health Survey (BDHS) data to observe the progressive status by
exploring the factors and trend of 1"ANC and 4"ANC visits frequency in Bangladesh with
different socioeconomic demographic variables using a well fitted count regression model. This
trend might be informative for the country's policymakers at the national level to improve maternal
health during pregnancy by accelerating the coverage of 4°"ANC visits.

2. Methodology
Data and Sample

This study has used BDHS secondary data for 2004, 2011 and 2017-2018 survey years which are
electronically available from: (https://dhsprogram.com/data/available-datasets.cfm). This research
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involved the ever-married women aged 15-49 years as participants who utilized the antenatal care
visits in their last birth preceding 3 years within the surveys. The information was gathered from
5364, 7319 and 5012 women for 2004, 2011 and 2017-2018 survey years, respectively®*"%,

Outcome Variable

1*ANC visits frequency: 0,1,2,3, ... ... ... , in the last pregnancy of women was considered as
primary response variable. We recoded the 1+ANC visits frequency as 4*ANC visits frequency: <
4=0,4=15=2,6=3......,. We also created two categorical variables: 1*"ANC (>=1(Yes),

0(No)) and 4*ANC (>=4(Yes), <4(No)) for prevalence and bivariate analysis.

Independent Variables

A set of socioeconomic and demographic variables were taken in this study these significantly
associated with the ANC visits frequency from the existing literature. These variables included
division, place of residence, woman’s age at first birth, mothers and husbands education level, last
birth a caesarean section, husbands occupation (AGRWF: Agriculture and Related Workers,
Fisherman, LDSOW: Labour, Domestic Servent and other worker, PB: Professionals and
Businessman, UO: Unemployed and Others), respondent occupation (Not work, AGRWF and
LDSOW, PB), Watching TV, women pregnancy wanted, birth order and decision making power
on health care (HCDM). In this study, wealth index was calculated using asset variables such as
household has TV/radio, refrigerator, sanitation and water facilities, materials of house
construction, farming land etc. by widely used principal component analysis (PCA) techniques.
Using asset score, rank the household into the five socioeconomic groups from poorest (lowest
20%) to richest (top 20%). There were small percentages of missing values in variables husband
education, husband occupation, HCDM for 2017 and women age, husband age, HCDM for 2011
BDHS data. We imputed these missing values using random forest method for categorical data
under “mice” R package.

Statistical Analysis

Mean and median of 1*ANC visits frequency were computed by the survey years according to the
women background characteristics. Trends of 1*ANC visits frequency were calculated on the basis
of observed mean (%) change over the survey years (2004 to 2011 and 2011 to 2018). To find the
significant difference in 1*ANC visits frequency among groups of women characteristics one way
analysis of variance (ANOVA) were used. Kruskal-Walis (KW) test were performed to identify
the significant factors of 1*ANC visits frequency in terms of median differences. In this study, we
also compute the prevalence of 1*ANC and 4°ANC by the survey years and prevalence (%) change
were demonstrated to show the trends over time 2004 to 2018. We were performed the chi-square
test to check the association between 1" ANC, 4"ANC with explanatory variables.

In the literature, Bhowmik KR et al.”® Fitting the model for antenatal care visits frequency using
2014 BDHS data. They were taken the number of one part and two part count model with the
consideration of extra zeros, cluster specific variance and intra-cluster correlation. Initially,
Poisson regression (PR) and Negative binomial regression (NBR) were occupied. After that mixed
PR, NBR, zero inflated PR (ZIPR), NBR (ZINBR), mixed ZIPR and ZINBR, hurdle PR and NBR,
mixed HPR, HNBR with and without extra random effects were considered. Through the
evaluation process using different fitting criteria MHNBR with extra random effects model was
selected as a best model. We used this model for 1*ANC and 4"ANC visits frequency. All the
analysis was conducted using R 4.1.1 and SPSS 25 software.



58 International Journal of Statistical Sciences, Vol. 24(2), 2024

3. Results

In this research, we have calculated the mean (%) changes over the periods, 2004 to 2011 and
2011 to 2018 across all the determinants and also performed ANOVA and Kruskal-Walis test to
identify the significant factors for 1*ANC visits frequency (Table 1). It is observed that the mean
number of 1*ANC visits are significantly increasing trend for almost all the variables. This
increase is more accelerated during the year 2011 to 2017-2018 than in the period 2004 to 2011.
However, the percentage of women who receive 4*ANC visits is much lower than that of women
who attain 1" ANC visits in general for the years 2004, 2011, and 2018. Women living in Khulna
and Rangpur had a higher mean number of 1*ANC visits and also a higher percentage of having
4"ANC visits.

Table 1: Change of 1 ANC visits frequency across significant factors.

1*ANC visits frequency Mean (%) Change
2004 2011 2017-2018
Variables Mean Median Mean Median Mean Median  2004-2011 2011-
2018
Division***
Barisal 151 1 2.39 2 3.52 3 58.3 47.3
Chittagong 1.81 1 2.10 1 3.42 3 16.0 62.9
Dhaka 2.08 1 2.42 1 4.37 4 16.3 80.6
Khulna 2.19 1 2.81 2 4.62 4 28.3 64.4
Mymensingh 3.85 3
Rajshahi 1.98 1 2.36 2 4.14 4 19.2 75.4
Rangpur 2.94 3 4.54 4 54.4
Sylhet 1.54 1 1.92 1 3.22 3 24.7 67.7
Place of Residence***
Urban 3.11 2 3.51 3 4.69 4 129 33.6
Rural 1.33 0 1.87 1 3.52 3 40.6 88.2
Women’s Education®**
No Education 0.92 0 1.08 0 2.19 2 174 102.8
Primary 1.48 1 1.71 1 3.08 2 155 80.1
Secondary 2.72 2 2.84 2 4.08 4 4.4 43.7
Higher 5.53 5 5.29 5 5.39 5 -4.3 1.9
Age at First Birth***
Less than 18 1.47 1 1.99 1 3.56 3 354 78.9
Between 18 and 25 2.39 1 2.65 2 4,07 4 10.9 53.6
Greater than 25 3.51 3 4.56 4 5.40 6 29.9 18.4
Last Birth a C-Section***
No 1.68 1.99 1 3.27 3 18.5 64.3
Yes 5.81 4,50 4 5.22 5 -22.5 16.0
Partner’s Education Level***
No Education 1.05 0 1.31 0 2.81 2 24.8 1145
Primary 1.43 1 1.96 1 3.29 3 371 67.9
Secondary 2.45 2 2.77 2 4.15 4 13.1 49.8
Higher 4.49 4 4.52 4 5.43 5 0.7 20.1
Partner’s Occupation®**
AGRWF 1.07 0 1.49 1 3.16 3 39.3 112.1
LDSOW 1.87 1 2.35 2 3.81 3 25.7 62.1
PB 2.71 2 3.29 3 4.66 4 21.4 41.6
uo 1.99 1 2.16 1 4.45 4 8.5 106.0
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Wealth Status***

Poorest 0.71 0 1.24 0 2.79 2 74.6 125.0
Poorer 1.07 0 1.55 1 3.29 3 44.9 112.3
Middle 1.47 1 2.03 1 3.89 3 38.1 91.6
Richer 2.03 1 2.63 2 4.23 4 29.6 60.8
Richest 3.95 3 4.43 4 5.45 5 12.2 23.0
Watching TV***
Not at all 1.03 0 1.47 1 2.98 3 42.7 102.7
Less than once aweek  1.59 1 1.99 1 3.71 3 25.2 86.4
At least once a week 1.67 1 3.23 3 4.63 4 93.4 43.3
Almost Every Day 3.64 3
Birth Order Number***
First 2.37 2 2.82 2 4.19 4 19.0 48.6
Second 1.59 1 1.88 1 3.46 3 18.2 84.0
Third 0.88 0 0.95 0 2.15 2 8.0 126.3
Pregnancy Wanted***
Then 2.00 1 2.52 2 4.06 4 26.0 61.1
Later 1.99 1 2.53 2 3.73 3 27.1 47.4
No more 1.28 0 1.54 1 2.89 2 20.3 87.7
Decision on Health Care***
Respondent alone 2.04 1 2.53 2 4.03 3 24.0 59.3
Respondent & 208 1 2.52 2 3.97 3 21.2 57.5
Husband
Husband alone 1.73 1 2.09 1 3.76 3 20.8 79.9
Other 2.04 1 2.48 2 3.80 3 21.6 53.2
National 1.89 1 2.39 2 3.92 3 26.5 64.0
Sample Size 5364 7319 5012

***p-values <0.001, **p-values<0.01 and *p-values<0.05.

In contrast, the Sylhet division has the smallest percentage for 1*ANC visits and 4" ANC visits. As
expected, urban women had a higher mean of 1*ANC visits than their rural counterparts. The
percentage of 1*ANC visits in the rural area gradually increased highly compared with the urban
percentage, but this dramatically falls when we compare 4*ANC visits percentage (Table 1 and
Table 2). For instance, from Table 2, the prevalence percentage of rural people with 1*ANC
(Yes/No) visits are 49.6%, 59.9%, and 90.3%, and the prevalence percentage of 4"ANC(Yes/No)
visits are 10.7%, 18.7%, and 42.5% in the year 2004, 2011 and 2017-2018 respectively, and these
figures for urban people are 75.6%, 80.9% and 94.9% for 1*ANC visits change to 34.6%, 43.0%
and 59% for 4+ANC visits respectively. Women’s and their partner’s education have the mean
number of 1*ANC visits increasing with time and are significantly positively associated with
attaining 4" ANC visits during pregnancy (Table 1 and Table 2). But the percentage of the 4+ANC
visits is not expected compared to 1" ANC visits for no education groups, while it is expected in the
highly educated groups.

Generally, mid-aged women (age >25) are concerned about ANC visits, so the percentage of 1*
ANC visits and 4"ANC visits are more significant in the mid-aged group than the other age groups.
Unfortunately, it is alarming for women under 18 years, and the prevalence of 4*ANC visits
percentages are unsatisfactory at 12.7%, 20.8%, and 42.2% (Table 2). In the percentage of women
whose last childbirth through cesarean sections, the prevalence percentage of 1*ANC visits is
satisfactory at 97.4%, 91.8%, and 98.8%; however, when the standard 4"ANC visits are taken into
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account, the picture becomes alarming since the changing percentage is only 24.2% from the year
2011 to the year 2018 (Table 2). It is always expected and exhibited that the wealthiest women
have more facilities to attend skilled birth attendants (SBA) and ANC visits. Watching TV (media
exposure) has played an important role in increasing ANC visits; that’s why the prevalence
percentage of 1*ANC visits for those who watch TV is higher than for those who do not.

Table 2: Prevalence of 1"ANC (Yes/No), 4"ANC (Yes/No) and its changes across
associated factors

1*ANC Visits APrevalence (%) 4*ANC Visits APrevalence (%)
Prevalence Prevalence
2004 2011 2018 2004-2011-2018 2004 2011 2018 2004-2011-2018

Division***

Barisal 50.1 66.1 86.3 31.9 30.6 149 275 401 846 45.8

Chittagong 56.7 625 914 10.2 46.2 176 213 405 210 90.1

Dhaka 58.8 648 934 10.2 44.1 204 267 533 309 99.6

Khulna 64.4 749 96.2 16.3 284 217 327 596 507 82.3

Mymensingh 90.7 48.3

Rajshahi 61.8 721 953 16.7 322 187 249 505 332 102.8

Rangpur 758 955 26.0 36.3 615 69.4

Sylhet 50.4 543 873 7.7 60.8 136 191 368 404 92.7
Place of Residence***

Urban 75.6 809 949 7.0 17.3 346 430 59.0 243 37.2

Rural 49.6 59.9 90.3 20.8 50.8 10.7 187 425 7438 127.3
Women’s Education®***

No Education 385 399 724 3.6 81.5 6.5 89 202 36.9 127.0

Primary 55.2 57.7 86.9 45 50.6 112 167 345 491 106.6

Secondary 75.4 780 946 34 21.3 29.2 323 515 106 59.4

Higher 97.3 96.3 99.0 -1.0 2.8 68.1 676 705 -0.7 4.3
Age at First Birth***

Less than 18 52.8 619 89.7 17.2 449 127 208 422 6338 102.9

Between 18 64.1 703 932 9.7 326 250 301 507 204 68.4

and 25

Greater  than 714 817 96.2 14.4 17.7 39.7 570 718 436 26.0

25
Last Birth a C-Section***

No 55.6 61.8 884 11.2 43.0 156 209 379 340 81.3

Yes 97.4 91.8 988 -5.7 7.6 683 554 688 -18.9 24.2
Partner’s Education Level***

No Education 434 475 825 9.4 73.7 72 119 301 653 152.9

Primary 53.3 624 885 17.1 41.8 121 198 384 63.6 93.9

Secondary 70.2 76.4 951 8.8 24.5 254 318 518 252 62.9

Higher 88.0 90.6 98.9 3.0 9.2 53.2 563 719 5.8 27.7
Partner’s Occupation®**

AGRWF 447 526 86.8 17.7 65.0 71 141 365 986 158.9

LDSOW 59.2 68.1 919 15.0 34.9 175 252 466 440 84.9

PB 67.9 773 95.6 13.8 23.7 298 397 592 332 49.1

uo 60.6 65.0 778 7.3 19.7 225 222 556 -1.3 150.5
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Wealth Status***

Poorest 33.0 455 819 37.9 80.0 39 107 309 1744 188.8

Poorer 455 53.7 893 18.0 66.3 73 147 381 1014 159.2

Middle 57.3 656 938 145 430 115 212 478 843 125.5

Richer 66.7 76.2 96.3 14.2 264 183 288 538 574 86.8

Richest 85.2 91.3 989 7.2 8.3 468 555 713 186 285
Watching TV***

Not at all 424 51.1 851 20.5 66.5 73 136 339 863 149.3

Less than once 58.3 636 925 9.1 454 133 200 455 504 127.5
a week

At least once a 60.1 79.8 96.6 32.8 21.1 143 383 588 167.8 53.5
week

Almost Every 82.0 41.6
Day
Birth Order Number***
First 65.6 743 944 13.3 27.1 245 325 526 327 61.8
Second 55.3 584 875 5.6 49.8 143 191 412 336 115.7
Third 37.3 379 772 1.6 103.7 5.4 6.3 19.2 167 204.8
Pregnancy Wanted***
Then 58.9 69.1 925 17.3 33.9 199 282 502 417 78.0
Later 61.1 68.2 920 11.6 34.9 194 282 461 454 63.5
No more 49.0 515 855 5.1 66.0 96 149 317 552 112.8
Decision on Health Care*
Respondent 58.1 709 9238 22.0 30.9 205 256 465 249 81.6
alone

Respondent & 59.2 67.9 918 14.7 35.2 206 315 494 529 56.8

Husband

Husband alone 56.2 61.8 90.9 10.0 47.1 16.2 226 454 39.5 100.9

Other 63.8 714 943 11.9 321 196 288 459 469 59.4
National 66.6 91.9 15.4 38.0 18.2 264 482 45.1 82.6

***p-values <0.001, **p-values<0.01 and *p-values<0.05.

Prevalence percentages are 5.4%, 6.3%, and 19.2%. The number of 1+ANC visits for mothers
declines as the number of children grows, particularly in the third number of children, when
4+ANC visits are extremely low. The tendency of 1+ANC visits over time has increased as a result
of men and wives working together to make health care decisions, as opposed to making decisions
separately. A dumbbell plot is used to illustrate the findings in Table 2. Figure S1(a, b) displays the
changes in prevalence for 1+ANC and 4+ANC visits from 2011 to 2018. Additionally, Figure
S1(c,d) contrasted the proportion of 1+ANC visits with the WHO-recommended 4+ANC visits.

According to the Mixed Effect Hurdle Negative Binomial Model with extra random effects
(MHNBR.ERE) place of residence, divisions, women’s education, caesarean section at last birth,
partner’s education level, partner’s occupation, wealth status, mass media exposure, birth order
number, pregnancy wanted and decision on health care are significantly associated with the
frequency of 1" ANC visits in all the three different years 2004, 2011 and 2017-2018. The counting
part of the model has the significance of how the selected factors affect the frequency of 1*ANC
visits, represented as the Incidence Rate Ratio (IRR) (Table 3 and Table 4). In contrast, the zero-
part of the model depicts the effects of selected determinants on women making 1*ANC visit or
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not during their pregnancy period. As 4*ANC visits are essential for safe delivery, we also

considered the effects of our selected factors on 4*ANC visits.

(a)

(b)

@ Framce 21 @ Preence 3017 @ FPreewce i @ Prerence 2017
4 q 0
Decsion on Healh Care{Other] = Decision on Hesth Cars{Other. s
ciion on Health Care(H.agand Along) - Degsion o1 Healh Gare(Husoana Acns) L
Daciscn on Hesih CarelRespencnt & Husknd) = Deciscn an Hsth Care[Resporcent & Husbend °
Decision on Health Cae(Respondent Acn) Decison on Health Care Respondnt Ao []
Pregrancy Warted(No more) Pregrancy Wanted(No mare (] L]
Pregra I (]
Pregrar 'y
Bith OrdeThirg) - — @ Bt Onoee(Thirg) < — @ L ]
Birth Order{Secon) Birth Order{Second) = L ] L ]
i OrFrsi) = Bith Order(Frsi ] ']
Walching TV(Aleast oroe a week) = Waching TV(Atleast oce a e L L]
‘Walcting TViLess than onos a week | = Watching TVLees than ons 2 wesk L] L]
‘Watching TViNot at o = Waiching TV{Not at af) = L ] L ]
L} Richest < * L]
L] L]
L] L]
L] L]
L] L]
P Paners Ocaugaton(U0) = " " ™
H Partirs Cerspation?s) - H ™ .
£ Parners Ocapaton(LDSOW) = £ (" [ .
g Patners Occupaton(AGRWF) = % Parners Cceupation AGRWF) = . .
® Husband EducationHighes = L ] ® Husband EducationiHigher) = ® L ]
o Husband EducationiSecondary) = o Husband Educatin(Seconcary) = [ ] L]
Husband EsvcationPrivary) = Husband Educabion(Piimany . ™
ushend Eduestenio Ecueation) | Husbend Edueatn No Ecueation) | . .
Caesareen Stctonves) 'Y Gaesarean Secton(Yes) = —
Caesarean Sesioniio) = [] ']
#Age at First Birth{>25) | L ] L] L ]
Aige at First Brih(18:25) Age st First Birh{1925) [ ] L]
Age 8t FrstBithie19) = e ot First Bt <18) of " .
Wamen Educaton(Higher) - (X} Women Edicatinthighee) - (X
ey L] L} (seconcery * L]
ion(Primary) = L] ion(Primary) = L] L]
L] omen Education(No Education) [] L)
L] L] L] (]
* L] L] [}
L] L] L]
L] L} L]
[] []
L] .
(] L]
L (]
T T T T T
» © © & 0
Prevalence(1+ANG Visits)
(C) o acian @ aciam (d) @ mciam @ ANceam
Natioal o ] O
Decision on Health CarelOther ] L] Decision on Heal
Decison on Healh CarelFusband [ ] [ ] Decision on Health Care(Hustand Alone}
Decision o0 Healh Cars(Respondet & Hushand] ™ ' Decision o Healh Care{Raspondect & Husband)
1 on Heath CarsiRespandeet Y Y o o0 Heath CareRespandent Alne)
Pregnaney WariediNa e ™ Pregharey Wanteso mere) . "
Frognancy Wanted Lafer [] . Pregnancy Wanieo| [] ']
Preguancy WaniedThen) ] ® Pregnancy Wanted(Th [ ] L]
rth Order Thirg) =— @ L ] Brth Onder(Thind) = — @ L )
'Y Bith OrdaSacand) . .
L ] L ] Bith Oner(First) L ] L ]
L] L} L)
L] . L]
L] (] (]
L L L] L]
L] L] (] »
L] L] L]
L] L] L]
L] L} L]
» Partness Occupationl [ ] n Pariners Occupaticn L ] { ]
| Partrass OccupatonPe) & [ H Patrars Occupaton(Pe) [ ] 1]
£ Patrars Occupeson{LDSOL . " £ Partnas OceupatonLOSOV ° .
E Parers OcesaatoniAG ° £ Paers OcaupatariAGRIVF) L] ']
$ Hushand EgucatoniFigha . . H Hasbard EdcatoniFighe) ® .
a Hustand Educaton{Secondany [] . a [ »
Husban Educa! L] . L]
Husband Educalin( [ L] L]
Cassarean Secton(Yes) . 'Y . 'Y
Caesarean Secton{No '] Caesarean Sectonifo) [] [
Ageat First B> . #ge at FirstBrini L ] L]
Age a st Bith{18.25 [] 1] Age at First Bith( 12.25) [] ']
L] ‘g at FirstBirhi< 1) L] L]
L] L] i L L]
[} L] ° L]
* L] L}
L] L] L] L]
. [} L]
L] . L]
L] L (]
[} [] [}
L] . L]
L L L]
Chittagong L Chitagong [
Barsl o . . Baisal . °
T T T T T T
10 = & o0 100

5 50 3
Prevalence for 1#ANC visits fo 4#ANG visits

0
Prevalence for 1#ANG visits fo 4+ANG visits
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From the count part of the model (Table 3), it is found that in 2017-2018, women living in Khulna
(IRR: 1.10, CI:0.99-1.23) and Rangpur (IRR:1.24, CI:1.11-1.38) division, primary (IRR:1.17, CI:
1.05-1.30), secondary (IRR:1.29, Cl:1.16-1.48) and higher educated women (IRR: 1.34, Cl: 1.19-
1.51), last birth caesarean section (IRR:1.24, CI:1.19-1.30), higher educated partners (IRR:1.16,
Cl:1.06-1.26) and unemployed partners (IRR:1.52, ClI: 1.00-2.31), women whose family status
richest (IRR:1.13, CI:1.03-1.23) and watching TV at least once a week (IRR:1.15, CI:1.09-1.20),
women who were currently working (IRR:1.10, CI:1.00-1.20) are significantly positively
associated with the increasing frequency of 1*ANC visits. In comparison, women living in
Chittagong division (IRR:0.88, CI:0.79-0.98) and rural areas (IRR:0.89, CI:0.84-0.94), women
poorest wealth status (IRR:0.97, C1:0.91-1.04), increasing birth order number (for third baby birth,
IRR: 0.89, CI: 0.78-1.02) and women who did not want any more children (IRR for later: 0.90, CI:
0.85-0.96 and no more:0.84, CI:0.77-0.94) have significant negative impacts on the increasing
number of 1" ANC visits. The count part of the model reflects approximately similar results for
almost all the factors in 2004 and 2011 (Table 4). Incidence Rate Ratio for 1*ANC visits frequency
with 95% confidence interval for different factors and comparison between 2011 and 2018 are
displayed in the Figure S2.

In comparison with zero part (No 1*ANC and No 4*ANC) of the model in 2017-2018 (Table 3),
outcomes shows that women who living in Chittagong (OR:1.19, CI:0.83-1.70), Sylhet division
(OR:1.10, CI:0.75-1.60) and rural areas (OR:1.36, Cl:1.11-1.67), poorest women (OR:1.06,
Cl:0.85-1.33), women with third baby birth (OR:1.74, CI:1.16-2.61) and pregnhancy wanted (for
later, OR:1.31, CI:1.07-1.60 and no more, OR:1.51, Cl:1.13-2.02) are less likely to contact with
4"ANC visits. Analogous explanations are suitable for No 1*ANC visits in 2017. On the other way,
women having more chances to receive 4°ANC visits with the followings characteristics: living in
Khulna (OR:0.55, CI:0.38-0.81) and Rangpur (OR:0.33, CI:0.22-0.48) divisions, secondary
(OR:0.37, CI:0.26-0.53) and higher (OR:0.33, CI1:0.22-0.49) educated women whom last birth was
caesarean section (OR:0.43, Cl:0.37-0.51), higher educated (OR:0.55, CI:0.41-0.75) and Business
or public services (OR:0.80, CI:0.60-1.00) partners, richer (OR: 0.77, CI:0.59-0.99) and richest
(OR:0.59, CI1:0.43-0.80) wealth status, watching TV at least once a week (OR: 0.68, Cl:0.58-0.81)
and Businessman or public services women (OR:0.67, CI:0.43-1.06). The interpretations of results
are approximately parallel for 1*ANC visits in 2017-2018 (Table 3). We also found that there are
noticeable differences between the odds of zero 4"ANC visits and zero 1°ANC visits with the
respective reference categories for all the factors. An analogous comparison of results has been
conducted among the years 2004, 2011 and 2017-2018 (Table 3 & Table 4). Although, the
likelihood of no 1*ANC visits has been decreasing gradually but it is still alarming for no 4*ANC
visits. Figure S3 represented the odds ratio of no 1'ANC and no 4*ANC visits with 95%
confidence interval over 2011 to 2017-2018 for different factors.
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Figure S2. Incidence rate ratio (95% confidence interval) of 1*ANC visits frequency for the
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4. Discussion

The primary goal of the study is to use nationally representative survey data to track the trend and
progressive status of prenatal care visits in Bangladesh across the related components. To
investigate the distinction between 1*ANC and 4°ANC, this study has methodically recorded the
prevalence of 1*ANC and 4" ANC for the most recent consecutive survey year. Furthermore, since
the number of zeros ANC visits exists in the data set generated from two processes, zero mixed
hurdles negative binomial regression with extra random effects is considered for modeling
purposes.

The prevalence percentage of reproductive-age women who received 1°'ANC and 4°ANC
increased over the study periods. However, the prevalence percentage for 4’ANC is not increased
at the same rate as 1*ANC. The results from Regression Model (Table 4), with respect to the
Barisal division women living in Rajshahi and Khulna, had the highest likelihood of having
1*ANC in 2004, while in 2011, Chittagong and Sylhet divisions women had a significant
frequency of getting no 1*ANC visits. These suggested that ANC-related programs work well in
less economically improved areas than economically developed ones, for example, Chittagong and
Sylhet, and this scenario remains the same until 2017-2018 (Table 3). One explanation could be
the geographical location of these two districts since Chittagong is the hilly tract area and Sylhet is
the haor area, where these different ANC programs cannot reach properly.

Urban women tend to attend the ANC visits more than rural women? and in our study it is found
that this difference is statistically significant. Married women who live in urban areas tend to take
help from skilled maternal services, which are more easily accessible during the pregnancy period
than women living in rural areas??*?. Moreover, higher educated women living in urban areas
and have a touch of health-related different sources; for example, seminars, health related
advertisements, and health centers make them more conscious about their health than women
living in rural areas. Women’s education is one of the most important determinants of having ANC
utilization and it’s positively associated with seeking prenatal care and ANC visits?®. The analysis
of our present study found that education level is more strongly and significantly associated with
the 1"ANC and 4"ANC visits frequency. Women who are higher educated had significantly more
frequency of 1*ANC visits compared to the women with other level of education.

Try to lower pregnancy complications with routine ANC visits after both the husband and woman,
or at least one of them, are educated and aware of the risks. ANC utilization 26 has been found to
be positively correlated with educated partners in numerous additional research, including Rahman
et al. Additionally, under the guidance of knowledgeable parents, a newborn infant might benefit
from more health facilities. Compared to women who did not have a caesarean section during the
whole study year, women who had a caesarean section for their last birth were less likely to attend
no 1*ANC and 4°ANC. They become more conscious about ANC visits when the last birth is a
caesarean section, which raises various pregnancy-related complications.

Household wealth status has a positive association with ANC visits?®** and it’s indifference
between urban and rural areas’. This is in line of our study results, where no 1*ANC and 4*ANC
odds ratio for wealthy family women has less than the poorer families. Since rich families’
women’s are generally educated and they are more influenced by media’s like TV news related to
antenatal care, the frequency of ANC visits is higher. Moreover, in our study it’s reveals that the
women who are watching TV almost every day have higher probability to have more number of
ANC visit compared to those who are not watching TV at all. It is also found that the chance of
receiving 1"ANC and 4" ANC is higher for women during the first birth compare to second and
third birth. In our study it’s reveals that the number of the ANC visits for women who have not any
desire in future pregnancy were found to be more likely visits to the ANC services. It’s indicate
that the contraceptive use at birth break as a part of family planning increase mother’s in realizing
the importance of the ANC visits®®. The contraceptive using increasing one’s knowledge about
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reproduction and their own health, which would be so much helpful in future engagement of ANC
visits®®. After all, on the basis of above discussion, it can be inferred that wealthiest educated
women with educated hushand in Khulna, Rangpur region who watching TV at least once a week,
caesarean section and working as business or public services having more chances to get 4°’ANC
visits and positively effects on 1*ANC visits frequency. On the other hand, poorest rural women
who living in Chittagong, Sylhet division, want no more children and for third baby birth have
significant negative impacts on increasing the1*ANC visits frequency and are less likely to receive
4"ANC visits. Finally, the rural and less educated women are the targeted group for policy

implication.

Table 3: Estimated incidence rate ratio (IRR) and odds ratio (OR) with 95% confidence interval
(CI) for mixed hurdle negative binomial regression with extra random effects (2011-2018

Survey Year 2011 o018
Conmt-part Zerp-part Counr Part Zarg-part
1" ANC Visits No 1"ANC Mo 4"ANC 1*AMC Visits No 1"ANC Mo 4"ANC
Fraguency Wisits Wisits Frequency Wisits Wisits
Category jiz4:8 OF OF IRE. OR OF.
Division (Ref: Barizal)

Chittagong 0.82%(0.73,0.93) 137%(1.03.1.84) 1.85*(131263) 0.338%0.79.0.98) 0.83,1.700
Diaka 0.89%(0.E0,1.000  1.26(0.83,1.68) 1.51*(1.07.214) 21,1133 63,1300
Fhnlna 0.95(0.84.1.0T) GENDE5 122y L1X0.73,1.60) (0.99.1.23) 38,0.81)

hiymensingh 1220 2,0.89)
Fajshahi 0.87%(0_78,0.95) 1.30(0.91,1.87) 93,1143 0.42%(0.22, X L1
Fangpur 1.20%(1.07,1.33) 0.51*(0.36,0.73) 2 1.38)  0.24%0.12,045) 0.33%(0.22,0.48)

Sylhet 0.86%(0.76,0.98) 1.94*(1 32284y 083(0E5,1.04)  0382(049.137) 1100075, 1.600
Place of Residence (Ref: Urban)
Foaral 0.82%(0.76,0.87) 1.48*1.20.1.77) 1.98*(1.61.244) 0.89*{0.84.004) 1.07{0.75,1.52) 1.36%(1.11.1.67)
Women s Education (Ref: No Education)
Primary L053(0.941.12) 087057079 OQTI*(055,092)  1.17*{1.05,1.300 047%(0.33,0.6T) 0.53*(0.38,0.75)

Secondary L14%(1.04,1 24y  0.43%(0.36,0.53) 0.51*(039.0.66) 0.33%0.22,049) 0.37*(0.26,0.53)

Highsr 1.28%(1.15.1.44) 0.16%0.10,0.26) 0.27*(0.19.0.38) 0.17*(0.07,0.38) 0.33%(0.22,0.49)

Last Birth a C-Sec

Yes

Primary
Secondary
Highear

tion (Ref: No)

1.27%(1.21.1.34)

1.OK0.986,1.12)
1.09%(1.01,1.18)
1.20%(1.08,1.31)

0.36*(0.28.0.45)
Partner's Education Level (Ref: No Education)

0.91(0.78,1.06)
0.75%0.63,0.59)
0.594(0.43,0.79)

Partner’s Occupation (Ref: AGEWE)

0.78*(0.67.0.000
0.80(0.76,1.08)
020081, 1.34)

LDSOW
PB
uo

1.07=(1.00,1.14)
1.00%(1.02.1.17)

087(0.83,1.13)

Wealth Status (Ref: Poorest)

Poorer
Middle
Richer
Fichest

1.04{0.95,1.19)
1.06(0.96,1.18)
L.13%(1.03,1.24)

1.35%(1.22,1.30)

Watching TV (Bef: Not at all)

Less than
once 3 week
At least once

2 week

1O1(0.93,1.09)

1.08%(1.02.1.15)

Birth Order Number {Ref: First)

Second
Third

0.904%(0.80,0.007
0.87=%(0.76,0.08)

Preznancy Wanted (Ref: Then)

Later
Mo more

LO7(1.01,1.13)
0.84(0.87,1.03)

0.87(0.73,1.05)

0.704(0.60,0 52

1.23%(1.07,1.43)
1.49%(1.18,1.58)

1.16%0.98,1.36)
1.15(0.95,1.38)

Decision on Health Care (Ref: Respondent alone)

Fespondent
i Husband
Husband
alone
Criher

Inzignificant

Eespondent Occupation (Ref: Mot Worls)

AGEWEF and
LDSOW
EE

Inzignificant

0.474(0.40,0.56)

0.84(0.76,1.15)
0.754(0.61,0.64)
0.60*(0.45,0.78)
0.51*(0.67,0.98)
0.77#(0.62,0.84)

1.05(0.66,1.69)

0.88(0.58,1.13)
0.75*(0.58,0.96)
0.674(0.51,0.87)
0.35°(0.26,0.48)

0.90(0.79,1.25)
0.71#(0.50,0.85)
1.20%(1.08,1.54)

2.23%(1.52,3.27)

0.23(0.80,
1.14(0.89, 1.

0.83(0.67,1.02)

0.21(0.72,1.15)
0.76*(0.56,1.04)

1.0400.98,1.10)
1.05(0.92,1.12)
1.524¢1.00,2.31)

0.97(0.91,1.04)
1040.87,1.11%
1.0400.97,1.12)

1.13%(1.03,1.23)

1.07%(1.00,1.15)

1.15%(1.00,1.20)

1.03(0.98,1.08)
0.83%(0.73,0.04)

1.11%¢1.04,1.18)
1.10%¢1.00,1.213

0.21%(0.13,0.34)

1.01(0.75,1.37)
0.68%(0.47,0.99)
0.42%(0.20,0.26)

0.79%(0.58,1.04)
74¢0.50,1.07)
2.06(0.27,15.65)

0.82(0.67,1.25
0.71%(0.48,1,
0.53%(0.33,0.8

0.30%(0.14,0.64)

0.76(0.49,1.16)

0.55%(D.40,0.76)

1.2400.87,1.77)
1.020.69,1.51

Insignificant

0.79¢0.50,1.26)
0.56¢0.18.2.43)

0.43%0.37,0.51)

0.07(0.77,1.22)
0.76%(0.58,0.88)
0.554(0.41,0.75)

0.B6(0.71,1.04)
0.80%(0.64,1.00
0.28(0.05,1.49)

1.060.85,133)
B2(0.65,1.05)

0.5200.64,1.05)

0.884(0.58,0.81)

0.95(0.82,1.18)
1.744(1.16.2.61)

1.31%(1.07,1.60)

1.51%{1.13.2.02

0.70%(0.54.0.80)

0.674(0.43.1.08)

*indicates p-values less than or equal 0.05.
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5. Conclusion

Overall, the study's findings showed that while the frequency of 1*ANC among women increase
throughout the course of the trial, the standard-guided 4*ANC did not rise to the anticipated level.
The study demonstrates the need for strategies to enhance 4 ANC visits. Rural areas, Chittagong
and Sylhet divisions, women's education and employment status with their partners, lower-income
households, TV watching, desired pregnancy, birth order, previous caesarean section, and women's
involvement in health decision-making are some of the factors that should be prioritized in order to
increase 4"ANC visits. Furthermore, the frequency of ANC visits data with excess zeros and
greater variability in the non-zero part were better explained by the mixed hurdle negative
binomial model, which helped identify the risk variables. Along with identifying risk factors for
skipping ANC visits during pregnancy, this model assisted policymakers in deciding which
socioeconomic aspects should be given priority in order to increase the number of 4 ANC visits. In
the end, the government and policymakers of Bangladesh pay attention to the target group of
women selected by this study (based on the discussion part) and undertake interventions on a
priority basis.
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APPENDIX

Table 4: Estimated incidence rate ratio (IRR) and odds ratio (OR) with 95% confidence interval
(CI) for mixed hurdle negative binomial regression with extra random effects (2004-2011).

Survey Year 2004 011
Count part Zero-par Count part Zero-part
17ANC Visits Mo TTAKC o4 ANC 1" AMNC Visits o 1"ANC g T
Fragquency Visits Visits Frequency Vistts Ho 41 ANC Visits
Category IRR. OF. DR IRR OR OR

Divizion (Ref: Barisal)
Chittazong  0.98(0.841.16) 078050114y  LIZ00.70,1.81)  0E2*(0.73,093) 137%1.03,1.84) 1.E5%(1.31,2.83)

Dihaka 1.0400.89,1.22)  0.69%(0.461.04) 09400501500  0E9*(0.30.1.00) 1.260093,1.69) 1.51%{1.07.2.14)
Ehmins 1OB[M0ST, 128 0.481%039.094) 0020.36,1.500 09850084107y 0.E59(0.65,1.22)  1.12(0.78,1.50)
Mymenzinzh
Bajshahi LI14(097134)  048%0.31070) 0.67%(042.107) 0B7*(0.75,099) 0.65%(04708%) 1300091157
Fangpur 1.20%(1.07.1.35) 047%(035,065) 0.51%(0.36,0.73)
Sylhet 091(0.75,1.11) 0750047121y LI8(0.T2213)  0B6Y(0.74.093) 1.62%(1.19221) 1.84%1.32239)
Place of Residence (Ref: Urban)
Faral 0.80%(0.T20.EE) 2.13%(1.64,2.77) 213%(1.60,2.E3) O0.B2*(0.76.087) 1.46%(1.21,1.77) 1.88%(1.61,2.49)
‘Women's Education (Ref: No Education)
Frimary 106086117 0.5B%0.49,0.69) 0.8000.60,1.08) 1030094112y  06T=(0.57,0.78) 0.71%0.55,082)
Secondary LI6%(1.05,1.28) 035%0.28,043) 047%(034,0063) L14%1.041.22) 043%(036,0.53) 0.51%(0.39,0.58)
Higher L33%(1.15,1.5) 0.05%0.02,0.100 0.20%(0.13,031) 1.28%1.15,144) 0Q.16%(0.10,0.26) 0.27+{0.19,0.39)
Age at First Birth (Fef: < 18)
1810 15 1.07%(1.00,1.14) 0.88(0.85.1.13 - .
=15 l.DE(I.!I:.Ql:i.lTJj ].DE{IJ.SD_.LTﬁg Insignificant Tnsignificant
Last Birth a C-Section (Ref: No)
Tes 137%(1.25,1.50) 0.12%0.05,0.28) 034%024,048) 127%1.21,1.34) 036%0.28,045 047%0.40,058
Partoner’s Education Level (Fef: No Education)
Frimary 102083113 083(0.79.1.11) 088067115  LO04{0961.12) 001(0.7E108)  0.84(0.76,1.15)
Secondary L15%(1.04,1.26) 0.75%(0.62,0.92) 0.69%(0.52,001) 1.08%1.01,1.18) 0.75%(0.63,0.89) 0.75%(0.61,094)
Higher 1.30%(1.15,1.47) 0.65%(0.45,092) 0.53%0360.76) 1.20%1.09.1.31) 0.30%(0.43,0.78) 0.60%(0.45,0.79)

Partoner’s Occupation (Ref: AGRWTE)
LDsowW LII%1.01,127) 0EB1*(0.68097) 070%(0.353.007) 1.07*1.00.1.14) 0.78%(0.67.000) 0.E1*{0.57,0.98)

FE LI1%(1.00,1.23) 0.83(0.,76,1.14)  0.65%(0.49,0.88) 1.09%1.02,1.17) 0.90(0.76,1.08)  0.77+{0.62,0.94)

o L1082, 134  LOM0.7LLET) 0359%(035088) 0987(0.831.13) 0.9000.61,134) 1.05(0.66,1.99)
‘Wealth Status (Ref: Poorest)

Poorer 105081120 0.78%0.84097) 0.760.50,1.14)  104{0951.14) 00B(0.EL116)  0.BE(D.68,1.13)

Middle L13%(0.90,1.297 0.58%(0.47,0.72) 0.58=(038,0.87) L1.O0&0.961.16) 0.78%(0.65,005) 0.75%{0.58,0.95)

Ficher 1.26%(1.10,1.44) 0.53%0.42,0.67) 048%031,071) 1.13%1.03,1.24) 0.39%(0.47,073) 0.87*0.51,087)

Richast 1.42%(1.23,1.64) 0.43%0.32,0.59) 031%(020,0.48) 1.35%1.22,1.50) 0.29%(0.22,038) 0.35%(0.26,0.48)
‘Watching TV (Bef: Not at all)
Less  than 1.10(09E1.24) 077+(0.60097) 074(0.52,1.06) 101(0931.08) 087(0.73,1.05) 0.8%0.79.1.25)

once 8 week

At least once  1.02(0093,1.12)  082(0.76,1.11)  093(0.71,123)  LOB%1.02,1.15) 0.70%(0.60,0.82) 0.71%(0.59,0.85)
8 week

Almaost 1.27%(1.16,1.38) 0.62%(0.50,0.78) 0.52%(0.40,0.68)

every day

Birth Order Number (Ref: First)

Second 0.05(0.88,1.03) 0840079111y LIN(DES,138)  084%(0.39.089) 1.23%(1.07,143) 1.29%(1.081.59)
Third 0.80%0.7E,1.02) 1.35%(1.07,1.70% 1.02%(1.202E7) O087%0.76098) 140%(1.1E18E) 223%(1.52327)
Pregnancy Wanted (Ref: Then)

Larer 0.97(0.80,1.05)  085(0.79.1.15) 1080085137y  LOT%1.011.13) 1.16%(0.0E136) 0.8950.80,1.14)

o mora 0.36%(0.77,006) 0810073113y L36%(097180) 084(0871.03) LI5(096138) 114089147
Decision on Health Care (Ref: Eespondent alone)

Bespondent  0.96(0.8E1.05) 1.03(0.831.28) L18(0.90,136) 0.83(0.67,1.04)
¢ Husband

Husband 0.92%0.85,1.000 09%(0.82,1.20)  1.23(096,1.37T) Insignificant 0.81(0.72,1.15)
alone

Oitler 0.86%(0.75,0.08)  L12(0.82.1.15)  144%(0.07.2.14) 0.76*(0.56,1.04)




