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Abstract

Objective

There is dearth of information on the timeliness of antenatal care (ANC) uptake. This study

aimed to determine the timely ANC uptake by a medically trained provider (MTP) as per the

World Health Organization (WHO) recommendations and the country guideline.

Methods

Cross-sectional survey was done with 2,731 women having livebirth outcome in last

one year in Dinajpur, Nilphamari and Rajshahi districts, Bangladesh from August-

November,2016.

Results

About 82%(2,232) women received at least one ANC from a MTP. Overall, 78%(2,142)

women received 4 or more ANCs by any provider and 43%(1168) from a MTP. Only 14%

(378) women received their first ANC at the 1st trimester by a MTP. As per 4 schedule visits

by the WHO FANC model and the country guideline 8%(203) and 20%(543) women respec-

tively received the first 2 timely ANC by a MTP; where only 1%(32) and 3%(72) received

the first 3 visits timely and 0.6%(17) and 1%(29) received all the four timely visits. Factors

significantly associated with the first two timely visits are: 10 or above years of schooling of

women [adj. OR 2.13 (CI: 1.05, 4.30)] and their husbands [adj. OR 2.40 (CI: 1.31, 4.38)],

women’s employment [adj. OR 2.32 (CI: 1.43, 3.76)], urban residential status [adj. OR 3.49

(CI: 2.46, 4.95)] and exposure to mass media [adj. OR 1.58 (CI: 1.07, 2.34)] at 95% confi-

dence interval. According to the 2016 WHO ANC model, only 1.5%(40) women could com-

ply with the first two ANC contacts timely by a MTP and no one could comply with all the

timely 8 contacts.
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Conclusion

Despite high coverage of ANC utilization, timely ANC visit is low as per both the WHO rec-

ommendations and the country guideline. For better understanding, further studies on the

timeliness of ANC coverage are required to design feasible intervention for improving mater-

nal and child health.

Introduction

Approximately, 300,000 women die annually from pregnancy or childbirth-related complica-

tions around the world and almost all of these deaths occur in low-resource settings, and most

of these deaths are preventable [1, 2]. The South Asian region alone accounts for approxi-

mately one-third of the global maternal and child deaths annually [3]. The global strategy for

Women’s, Children’s and Adolescents’ Health under the Sustainable Development Goal

(SDG) 3 has set the targets to reduce maternal mortality ratio (MMR) to less than 70 per

100,000 live births, and the neonatal mortality to 12 per 1,000 live births or lower by 2030 [4].

High coverage of quality Antenatal Care (ANC) can play a crucial role to decrease maternal

and child mortality rates and achieve national and global targets related to maternal and child

health [5–7]. Studies found ANC received from skilled provider reduces the risk of pregnancy

complications and adverse pregnancy outcomes such as- stillbirths, intrauterine growth retar-

dation, preterm births, low-birth weight, fetal abnormalities and other fetal complications,

possibly mediated through health promotion, disease prevention, screening and treatment

which increases maternal and newborn survival [2, 8–15]. The study also emphasized on the

timeliness of ANC to ensure healthy pregnancy outcomes [13].

As per the previous World Health Organization’s (WHO) recommended Focused Antena-

tal Care (FANC) Model; under normal circumstances, a pregnant woman should have at least

four ANC visits [16]. Recently, WHO has issued “the 2016 WHO ANC model” with a new

series of recommendations to improve the quality of ANC, which in turn help reducing the

risk of stillbirths, complications and ensures a positive pregnancy experience. The new WHO

model recommends a minimum of eight contacts. The 2016 WHO ANC Model covers 4

+ ANC contacts that support the accomplishment of SDGs, which aims for reducing maternal

and child mortality [6, 17, 18]. The 2016 WHO ANC model provides adequate knowledge to

get prepared for birth or any complication, and lifesaving information for both mother and

child as it reduces the delay of care-seeking for obstetric emergencies that contribute majority

of the maternal mortality in a low-income area [7]. Though the recent 2016 WHO model rec-

ommends 8 contacts, the country guideline of Bangladesh still promotes 4 ANCs having slight

time differences from the previously WHO recommended FANC model [19, 20].

Globally, the coverage of early ANC visit within 14 weeks is reported to increase from

40.9% to 58.6% from the year 1990 to 2013 [21]. However, the uptake rate differs between

developed and developing countries. In the year 2013, the rate of ANC uptake in developed

and developing countries was 84.8% and 48.1% respectively [21].

According to the Bangladesh Demographic and Health Surveys (BDHS) the trend of ANC

coverage by a medically trained provider (MTP) is increasing [16, 22–24]. Since 2004 to 2017

(51%-82%) ANC coverage had increased by 31 point percentage [16, 22–25]. The percentage

of pregnant women who made four or more ANC visit by any provider has increased from

17% in 2004 to 47% in 2017 [22–24]. In terms of the ANC coverage, geographical and regional

variation exist in Bangladesh where data from BDHS 2017-’18 shows at least one ANC by a
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MTP is the highest in the South-west region (Khulna division91%) and the lowest in the

Northeast region (Sylhet division-71%) [24]. Besides, the Northern region (Rajshahi-85% and

Rangpur-75%) and the Southeast region (Chattogram-83%) also showed a higher prevalence

of at least one ANC uptake. However, this regional difference fluctuated quite often since the

last decade [16, 22–25].

Despite having a rise in ANC coverage in Bangladesh, it stands among the top ten countries

those are contributing nearly 60% of global maternal mortality [26, 27]. Maternal and neonatal

mortality remained quite unchanged in the last few years [24, 28]. Bangladesh Maternal Mor-

tality and Health Care Survey (BMMS) shows the Maternal Mortality Ratio (MMR) is 196 per

100,000 live births in 2016 whereas it was 194 per 100,000 live births in 2010. Similar to mater-

nal mortality, BDHS shows that neonatal deaths per 1,000 live births were 28 in 2014 and 30 in

2017–18 [16, 24, 28, 29]. Bangladesh has the highest proportion of preterm births with 19% of

births occurring before gestational weeks 37 [30]. The stillbirth rate in Bangladesh is 25.4 per

1,000 births [31]. According to BMMS 2016, the major causes behind the maternal deaths are

hemorrhage (31%), eclampsia (24%), abortion (7%), obstructed/prolonged labor (3%), etc.

[28]. To reduce pregnancy-related complications and adverse pregnancy outcomes, timely rec-

ommended ANC is imperative.

According to the BDHS-2017-18, less than 18% women received quality ANC care. Quality

care is defined as receiving four or more antenatal visits, with at least one visit from a MTP

and the components include measurement of weight and blood pressure, testing of blood and

urine and receipt the information on potential danger signs during pregnancy [24]. In addition

to the national survey, few other studies conducted in different parts of Bangladesh that also

provide information of the total number of ANC visits that a woman receives during her preg-

nancy period [32–34]. However, none of the surveys showed how many women secured their

visits timely as per WHO recommendations as well as a country guideline. So, there is a dearth

of information in Bangladesh about the timeliness of ANC visits that a pregnant woman

should adhere to WHO recommendations as well as to country guideline. It is essential to

look deeper into the real status of the timely ANC uptake which has a greater impact on both

mother and child’s odds of survival [32, 35]. Therefore, we aimed to explore timely ANC

uptake by MTPs as per the WHO recommendations and the country guideline from a cross-

sectional survey in Northern Bangladesh.

Materials and methods

Study design and settings

It was a community-based cross-sectional study conducted in both rural and urban areas. We

had two study sites in rural areas and one in urban area from 3 northern districts of Bangla-

desh. Rural areas were Chirirbandar, a sub-district from Dinajpur and Saidpur, a sub-district

from Nilphamari in Rangpur division and the urban area was Rajshahi City Corporation from

Rajshahi division. According to the Population and Housing Census, the total population of

Chirirbandar was 292,500, of which 146,619 were males, and 145,881 were female [36]. For

Saidpur sub-district, the total population was 264,461, of which 133,737 were males, and

130,724 were females [37]. On the other hand, for Rajshahi City Corporation the total popula-

tion was 449,756, of which 232,974 were males, and 216,782 were females [38]. According to

census data, we found the female literacy rate was 42% in Dinajpur, whereas for both Nilpha-

mari and Rajshahi, it was 39% [39]. In comparison to northern divisions (Rajshahi and Rang-

pur), southeast (Chattogram) and northeast (Sylhet) divisions had higher Maternal Mortality

Ratio (Rajshahi-173/100,000 vs Chattogram-186/100,000 and Sylhet-425/100,000), Similar to

maternal mortality, under-5Child Mortality Rate of Northern region (Rajshahi-43/1,000 and
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Rangpur-39/1,000) is lower than Southeast (Chattogram-50/1,000) and Northeast (Sylhet-67/

1,000) regions [16, 29].

Sampling and study participants

We applied two stages cluster sampling to select study participants in the study area. We con-

sidered some socio-demographic characteristics including age, years of schooling, occupation,

religion, gravida and place of residence of study participants in the sampling frame to cover a

range of information on similar issues from a variety of study participants. We considered gov-

ernment and non-government ‘Community-Based Health Workers’ (CBHW) catchment area

as a cluster. We maintained similar population coverage for cluster selection. In Chirirbandar,

we considered government CBHW’s catchment area, and for Saidpur and Rajshahi, we consid-

ered non-government CBHW’s areas as our clusters. In the first stage, we randomly selected

one sub-district from two rural districts each and 10 wards (lowest administrative unit of city

area) from the city corporation area. Then, we randomly selected 6 clusters (CBHW’s catch-

ment area) out of 12 in Chirirbandar of Dinajpur district, 6 clusters out of 12 clusters in Said-

pur of Nilphamari district and 6 clusters from 10 clusters in Rajshahi city area.

To recruit study participants, we applied the Expanded Program of Immunization method,

which is a popular spatial sampling method named as the EPI method. We selected the starting

point to start data collection in the selected cluster using the EPI method. We determined the

midpoint of each cluster in consultation with the community people. To ensure the randomi-

zation process in interviewing eligible participants, we spun a bottle at the midpoint of each

cluster to identify the direction from where we started searching study participants [40, 41].

Interviewers visited every household on next door basis according to the direction of the bot-

tle, and eligible participants were identified and interviewed. They collected data until the clus-

ter’s sample size was met. During the household visit, if any eligible woman was absent, then

data collectors tried at least two more times to interview her.

In each study area, around 900 women were interviewed, and finally, we completed 2731

interviews from the 3 study areas. Followings were the inclusion criteria for the study enrol-

ment: (1) the woman had a live birth outcome in the last one year prior to interview (2) the

woman passed 28 or more days after last delivery (3) the woman could hear, see and speak (4)

the woman had permanent residence in the study area.

Data collection

We conducted this survey from August to November 2016. An expert research team from the

International Centre for Diarrhoeal Disease Research, Bangladesh (icddr,b) was involved in

preparing a survey tool based on the research question and objectives of the study. Study inves-

tigators trained all the data collectors on the data collection tool. After that, a field test was

done as pre-testing to check the feasibility of the survey tool in the real field. We checked the

consistency of the survey tool and incorporated the feedback into the final version after pre-

testing. The survey was administered through face-to-face interviews with eligible women.

Data management and quality assurance

An efficient team with an experienced team leader was closely involved with the data collection

for ensuring the quality data. The team leader checked the completeness of every interview on

the spot after the data collection through day to day supervision. Furthermore, a project

research physician (PRP) and a research investigator (RI) coordinated all the data collection

teams and team leaders on a daily and weekly basis for ensuring quality data and completeness

of the interview. Re-interview was done by the team leaders, PRP and RI in a significant
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amount to check the accuracy and validity of data. At the same time, a database template was

designed by an expert programmer of the Maternal and Child Health Division (MCHD),

icddr,b to enter all the data online. Dot net (Version-10) software was used for data template

design as appropriate [42]. The data template was designed in such a way that while entering

data, none of the variables could go missing. Skipping options were also maintained strictly

and logically to avoid entry mistakes. The expert data management team entered all the data

through an online database. During entering data, this team entered both pre-coded and post-

coded data simultaneously. For post coding of data, the research team was also closely involved

with the data management team.

Ethics

This study had no more than minimal risk to study participants. We obtained written

informed consent from each of the participants prior to the interviews. We received approval

from the Institutional Review Board (IRB) of icddr,b before data collection in the field. All the

participants were married, and there was no need for obtaining consent for the minors from

the guardian or parents as per IRB.

Measures

All the information given by the mothers were self-reported, however, we found 27% had a

pregnancy registration card (also known as ANC card) and we checked their documents for

relevance. Rest of the women who did not have a pregnancy registration card, we applied the

probing technique to get the actual information from them. We determined the timely ANC

coverage with regards to the WHO and the country guidelines. The primary outcome variable

was the first two timely ANC visits by a skilled provider as per the WHO FANC model. Our

country guideline resembles with the WHO FANC model and did not yet adopt the WHO

2016 model [43]. We considered the uptake rate of the first two timely ANC visits by MTP as

per the WHO FANC guideline. We collected numbers of ANC received by a woman and

when as per gestational weeks; and the providers of ANC. To estimate the ANC uptake, we

considered women who had received at least one ANC from any provider. If any woman

reported that, she had more than one ANC in the same week from different service providers,

then ANC by the highest qualified service provider was considered. We followed the criteria of

skilled or unskilled provider from the Bangladesh Demographic and Health Survey (BDHS)

and considered qualified doctor, nurse/midwife/paramedic, family welfare visitor (FWV) and

community skilled birth attendant (CSBA) as skilled or MTP. We used skilled provider and

MTP interchangeably [16].

To analyze the timely ANC visits, we followed the criteria suggested by the two WHO mod-

els and country guideline. According to “the WHO FANC model”, the timely ANC visits refer

to the 1st ANC visit between 8–12 weeks of pregnancy, the 2nd ANC visit between 24–26

weeks, the 3rd ANC visit at 32nd week, and the 4th ANC Visit between 36–38 weeks of gesta-

tion [43].

The timely ANC visits recommended by “the WHO 2016 ANC model”, refers to 1st contact

within 12 weeks, the 2nd contact at 20th week, the 3rd contact at 26th week, the 4th at 30th

week, the 5th at 34th week, the 6th at 36th week, the 7th at 38th week and the 8th contact at 40th

week [43]. Like the WHO FANC model, the country guideline also suggests at least 4 sched-

uled ANC visits where the timely ANC visits refer to the 1st ANC visit within 16 weeks of preg-

nancy, the 2nd ANC visit between 24–28 weeks, the 3rd ANC visit at 32nd week, and the 4th

ANC Visit at 36th week of gestation [20].
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There is a slight difference among the 2016 WHO ANC Model, the WHO FANC Model

and the Bangladesh guideline for recommending the1st timing of ANC. The 2016 WHO

ANC Model recommended within 12 weeks of gestation for the 1st contact whereas the WHO

FANC Model recommended the 1st visit between 8–12 weeks of gestation and the Bangladesh

guideline recommended the 1st visit within 16 weeks of gestation.

All the guidelines mentioned about the exact timing and ranges depending on gestational

age. The WHO FANC model suggests timing for 1st, 2nd and 4th visits in ranges and 3rd visit

on the exact time of gestational age. The country guideline suggests timing for 1st and 2nd visits

in ranges and 3rd and 4th visits on the exact time of gestational age. The recent WHO 2016

ANC model suggests only first contact in range of gestational weeks and remaining 7 contacts

on the exact timing of gestational weeks.

We considered Anderson and Newman’s framework of health services utilization to select

the covariates that are associated with ANC utilization. This framework consists of three indi-

vidual determinants- i. Predisposing ii. Enabling iii. Illness level [44, 45]. We adopted age, sex

as demographic and years of schooling, religion, occupation, women’s partner years of school-

ing and his occupation as social structure from disposing factors. In addition to previous litera-

ture and known confounder, we included these socio-demographic characteristics such as age,

religion, place of residence, years of schooling status, primary occupation, number of pregnan-

cies and living children [32, 33, 46]. Regarding age and schooling, we considered completed

years. Age was categorized into three different groups such as less than or equal to 19 years, 20

to 29 years and greater than or equal to 30 years. Similarly, years of schooling was categorized

into four groups as 0 to 4 years, 5 to 7 years, 8 to 9 years and greater or equivalent to 10 years

of schooling. If a woman and her husband had multiple occupations, the primary occupation

was considered based on their preferences in terms of their income and time spent on that

occupation. We took the information about the current occupation of the survey respondents.

We ensured their primary occupation by asking “what is your primary occupation?”, “What

kind of work do you mainly do?”, “Are you involved in any income generating activities?” dur-

ing our interview. Point to be noted here, mothers who were on maternity leave their occupa-

tion was marked as employed during the period of data collection. The women who were

housewives referred to as homemakers for their occupation. By gravida, we meant the total

number of confirmed pregnancies that our participant had in her lifetime.

Statistical analysis

We performed statistical analysis using the statistical software package STATA version 13.1

[47]. To identify differences between the groups, we used the χ2 (Chi-square) test for categori-

cal data and independent sample t-test for continuous data. We checked the linearity assump-

tion between the predictor and the outcome variable. We found there was a non-linear

relationship between the predictors and the outcome variable. Then we transformed the covar-

iate (age and years of schooling) into categories. We estimated both unadjusted and adjusted

odds ratio using simple and multiple logistic regression models considering different covari-

ates (age, years of schooling, gravida, occupation and place of residence etc.) to see the effect of

covariates on the first two timely visits by MTPs. Bivariate logistic regression analysis was con-

ducted to examine the association between the predictor and outcome variables using the

Crude Odds Ratio (COR) at a 95% confidence interval (CI). Factors that were significant with

a p-value of less than 0.05 were considered for further estimation of the multiple logistic

regression model. For example, the variable religion showed an insignificant relationship with

the first two timely ANC visits and we excluded this variable from the regression analysis. Con-

ventionally, p value of 0.05 is taken to indicate statistical significance. This 5% level is, however,
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an arbitrary minimum and p values should be much smaller to provide strong evidence. Before

fitting the multiple logistic regression model, we did regression for the outcome of the first

three and all four timely ANC visits by a medically trained provider, but almost all predictors

were crudely insignificant for these two outcome variables separately. Furthermore, the num-

ber of observation was very low for the first three and all four timely visits by MTPs. Therefore,

we considered the regression model for the first two timely visits by MTP according to the

WHO FANC model.

Results

“Table 1” describes the socio-demographic characteristics of study participants living in both

urban and rural areas. Result shows that almost two-third of the respondents (62%) belonged

to the age group of 20 to 29 years and the majority of the respondents were Muslims (88%). A

bit more than half of women (51%) passed grade 8 and higher. Years of schooling with 10 or

more were higher among the respondents in the urban area (35%) than the rural area (26%).

Overall, 95% of women were homemakers. In terms of the number of pregnancies, more than

one-third of women (38%) had single gravida and the 50th percentile of respondents men-

tioned that they had experienced two pregnancies (median 2). Almost half of women’s hus-

band had completed 8 or more years of schooling. About three-fourth of women (77%) had

television exposure and only 11% of women read newspaper or magazine.

Table 2 presents the ANC coverage of study participants by their place of residence. Almost

all the women (98%) from both rural and urban sites received at least one ANC from any pro-

vider and overall 82% women (90% urban and 77% rural women) received at least one ANC

from MTP. More than three-fourths of women (78%) had 4 or more ANCs by any provider

while less than half of women (43%) received 4 or more ANC by a MTP. More than half of

urban women (58%) and one-third of (35%) rural women reported to have received four or

more ANC from MTP. However, about 17% of women received eight or more contacts by any

provider and only 4% women received eight or more contacts from MTPs. Urban women

(10%) were more likely to receive 8 or more ANC by MTPs than rural women (1%).

Fig 1 shows women received their 1st ANC visit by gestational weeks from a skilled,

unskilled and any provider. About one-fifth of the women (21%) received their 1st ANC

within 12 weeks from any provider whereas 14% of them received from a skilled provider. The

highest number of women (29%) received their 1st ANC between 13–16 weeks by any pro-

vider, whereas half of them (16%) received from a skilled provider.

“Table 3” shows almost two-thirds of the women (63%) made the timely visit 2 between 24–

26 weeks from any provider followed by more than one-third of the women (35%) received

the visit 4 between 36–38 weeks. Overall, only 1.2% women received all the 4 timely visits and

18% women did not receive any timely ANC visit. There was a significant difference in receiv-

ing all the timely ANC visits by any provider depending on the residence.

Fig 2 shows that, only 13% women received visit 1 (between 8–12 weeks) timely, but a

higher proportion of women (37%) received visit 2 (between 24–26 weeks) at the recom-

mended time. The figure also presents that only 8% of women received the first 2 timely visits

(visit 1 & 2) while less than one percent women (0.6%) received all 4 ANC visits (visit 1, 2, 3 &

4) as per recommended timing of the WHO FANC model.

“Table 4” describes that the majority women (74%) received ANC visit 2 between 24–28

weeks from any provider and 46% from a skilled provider. Half of the women received ANC

visit 1 within 16 weeks from any provider while almost one-third of the women (32%) received

from a skilled provider. More than one-third of the women (37%) received the first 2 timely

visits (visit 1 & 2) by any provider whereas one-fifth of the women (20%) received by a skilled
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Table 1. Socio-demographic status of the survey respondents by place of residence.

Traits Rural n = 1816(%) Urban n = 915(%) Total, n = 2731(%) P-value

Age in completed years

�19 years 437(24) 172(19) 609(22) <0.01

20–29 years 1120(62) 573(63) 1693(62)

�30 years 259(14) 170(18) 429(16)

Religion

Islam 1540(85) 865(95) 2405(88) <0.01

Other (Hindu, Christian) 276(15) 50(5) 326(12)

Years of schooling

0–4 years 405(22) 136(15) 541(20)

5–7 years 565(31) 231(25) 796(29)

8–9 years 379(21) 227(25) 606(22) <0.01

�10 years 467(26) 321(35) 788(29)

Primary occupation

Homemaker 1729(95) 854(93) 2583(95) 0.04

Employed� 87(5) 61(7) 148(5)

Number of pregnancies (Gravida)

1 671(37) 367(4) 1038(38) <0.01

2 563(31) 325(36) 888(33)

3+ 582(32) 223(24) 805(29)

Median number of pregnancies (Gravida) 2 2 2

Living children

1 807(44) 445(49) 1252(46) <0.01

2 612(34) 360(39) 972(36)

3+ 397(22) 110(12) 507(19)

Husband’s years of schooling

0–4 years 636(35) 207(23) 843(31) <0.01

5–7 years 454(25) 136(15) 590(21)

8–9 years 307(17) 210(23) 517(19)

�10 years 419(23) 362(39) 781(29)

Husband’s primary occupation

Service 342(19) 265(29) 607(22) <0.01

Business 397(22) 260(28) 657(24)

Agriculture 355(19) 13(1) 368(13)

Skilled labor�1 703(39) 352(39) 1055(39)

Unemployed 19(1) 25(3) 44(2)

Mass media exposure (Watching TV)

Yes 1241(68) 860(94) 2101(77) <0.01

No 575(32) 55(6) 630(23)

Mass media exposure (reading newspaper or magazine)

Yes 166(9) 146(16) 312(11) <0.01

No 1650(91) 769(84) 2419(89)

�refers Service/Business/Handicraft/Agriculture/Farm/fishing, Expatriate, and Daily Wager, etc.

�1 refers Handicraft, Rickshaw or Van driver, Transport worker and day labor, etc.

https://doi.org/10.1371/journal.pone.0241185.t001
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Table 2. Status of ANC coverage by place of residence.

Traits Rural n = 1816(%) Urban n = 915(%) Total, n = 2731(%) P-value

Received at least one ANC from any provider 1770(97) 906(99) 2676(98) <0.01

Number of ANC visits by any provider

1 14(1) 0(0) 14(1) <0.01

2 152(8) 65 (7) 217(8)

3 214(12) 89 (10) 303(11)

4 290 (16) 94 (10) 384 (14)

5 351 (19) 135 (15) 486 (18)

6 320 (17) 147 (16) 467 (17)

7 182 (10) 166 (18) 348 (12)

8+ 247(14) 210(23) 457(17)

Did not receive any ANC 46(3) 9(1) 55(2)

Received at least one ANC from MTP 1404(77) 828(90) 2232(82) <0.01

Received 4+ ANC from MTPs 636 (35) 532(58) 1168(43) <0.01

Received 8+ ANC from MTPs 23(1) 95(10) 118(4) <0.01

https://doi.org/10.1371/journal.pone.0241185.t002

Fig 1. Distribution of the 1st ANC visit by gestational weeks.

https://doi.org/10.1371/journal.pone.0241185.g001

Table 3. The distribution of all 4 timely ANC visits from any provider according to the WHO FANC model by

place of residence.

Trait Rural 1770(%) Urban 906(%) Total 2676(%) P-value

Timing of 4 scheduled ANC visit discretely

Visit 1 (8–12 weeks) 256(14) 271(30) 527(20) <0.01

Visit 2 (24–26 weeks) 1043(59) 636(70) 1679(63) <0.01

Visit 3 (32 weeks) 212(12) 139(15) 351(13) 0.02

Visit 4 (36–38 weeks) 598(34) 350(39) 948(35) 0.01

Timeliness for ANC visits

At least one timely visits 1407(79) 786(87) 2193(82) <0.01

First two timely visits 142(8) 201(22) 343(13) <0.01

First three timely visits 15(1) 41(5) 56(2) <0.01

All four timely visits 8(0.4) 24(2.6) 32(1.2) <0.01

Did not receive any timely visit 363(21%) 120(13%) 483(18%) <0.01

https://doi.org/10.1371/journal.pone.0241185.t003
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provider. Only 2% women received all the 4 timely visits (visit 1, 2, 3 & 4) from any provider

while 1% women received from a skilled provider. In terms of all the timely ANC visits, more

urban women received timely ANC visits than those of rural women. There were significant

differences in receiving timely ANC visits by any provider except visit 4 and for all the timely

ANC visits by a skilled provider based on place of residence.

“Table 5” presents that less than half of the women (43%) received contact 4 at 30th week

from any provider and near to one-third (27%) from a skilled provider. More than one-third

of the women (39%) received contact 3 at 26th week and contact 5 at 34th week by any provider

whereas one-fourth women received those contacts from a skilled provider. In line with the

2016 WHO ANC model, less than one-fifth of the women (16%) did not have any timely ANC

contact from any provider and almost two-thirds of the women (63%) received at least one

timing contact from a skilled provider. Only a few women (0.15%) received the timely first five

contacts as per the 2016 ANC model from MTP. None of the women received all the 8 timely

ANC contact either by a MTP or by any provider. Urban women were more likely to receive

timely ANC contacts than those of rural women. There were significant differences in

Fig 2. Distribution of all the 4 timely ANC visits by MTP according to the WHO FANC model.

https://doi.org/10.1371/journal.pone.0241185.g002

Table 4. Distribution of timely ANC coverage made by the provider with place of residence according to the country guideline.

Trait Any provider Skilled provider

Rural 1770(%) Urban 906(%) Total 2676(%) P-value Rural 1770(%) Urban 906(%) Total 2676(%) P-value

Timing of 4 scheduled ANC visit discretely

Visit 1 (within 16 weeks) 753(43) 585(65) 1338(50) <0.01 399(23) 446(49) 845(32) <0.01

Visit 2 (24–28 weeks) 1251(71) 727(80) 1978(74) <0.01 698(39) 530(59) 1228(46) <0.01

Visit 3 (At 32 weeks) 212(12) 139(15) 351(13) 0.02 115(7) 100(11) 215(8) <0.01

Visit 4 (At 36 weeks) 230(13) 133(15) 363(14) 0.23 151(9) 111(12) 262(10) <0.01

Timeliness for ANC visits

At least one timely visits 1544(87) 841(93) 2385(89) <0.01 960(54) 675(75) 1635(61) <0.01

First two timely visits 514(29) 488(54) 1002(37) <0.01 221(13) 322(36) 543(20) <0.01

First three timely visits 61(4) 80(9) 141(5) <0.01 19(1) 53(6) 72(3) <0.01

All four timely visits 21(1.2) 32(4) 53(2) <0.01 6(0.3) 23(3) 29(1.1) <0.01

https://doi.org/10.1371/journal.pone.0241185.t004
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receiving timely contacts by any provider except contact 2 and 6; and by a skilled provider

except contact 2 based on place of residence.

“Table 6” shows that the first two timely ANC visits are estimated derived from the WHO

FANC model. Results suggest that there is a strong association between the first two timely

ANC visits and all the socio-demographic characteristics except religion.

“Table 7” shows that almost all the indicators were crudely associated with a higher preva-

lence of receiving the first two timely visits. After adjustment, the odds ratio of the first two

timely ANC visits for the women and their husbands who had completed 10 or more years of

schooling were higher than those who did not pass primary school (0–4 years of schooling).

Similarly, the likelihood of receiving the first two timely visits for employed women was more

than two times than the women who were homemakers. Women who had exposure to mass

media (newspaper/magazine) were more likely to receive the first two timely ANC than who

were not exposed. Urban women were more than three times more likely to receive the first

two timely ANC from a skilled provider than those of rural women.

Discussion

This study shows that almost all the women from both rural and urban sites received at least

one ANC and more than three-fourth of the women received 4 or more ANC visits by any pro-

vider in their last pregnancy. Less than one-fifth of the women received 8 or more contacts by

any provider whereas only 4% women received at least 8 contacts by MTPs. However, this

uptake rate significantly differs between urban and rural women.

According to the WHO FANC and the 2016 ANC model, the practice of receiving the 1st

ANC visit within recommended time is mostly delayed. There is very little difference in terms

of receiving the timely 1st ANC visit by both MTPs and any provider between the two WHO

models. There is slight difference (13% Vs 14% by MTP and 20% Vs 21% by any provider)

between the two models on the 1st ANC uptake and that is due to different recommended

Table 5. The distribution of all 8 timely ANC contacts according to the 2016 WHO ANC model by provider and place of residence.

Trait Any provider Skilled provider

Rural 1770(%) Urban 906(%) Total 2676(%) P-value Rural 1770(%) Urban 906(%) Total 2676(%) P-value

ANC Timing (8 contacts)

Contact 1: within 12 weeks 274(15) 291(32) 565(21) <0.01 151(9) 227(25) 378(14) <0.01

Contact 2: 20 weeks 150(8) 61(7) 211(8) 0.14 74(4) 36(4) 110(4) 0.860

Contact 3: 26 weeks 607(34) 434(48) 1041(39) <0.01 308(17) 306(34) 614(23) <0.01

Contact 4: 30 weeks 659(37) 501(55) 1160(43) <0.01 361(20) 361(40) 722(27) <0.01

Contact 5: 34 weeks 619(35) 424(47) 1043(39) <0.01 378(21) 320(35) 698(26) <0.01

Contact 6: 36 weeks 230(13) 133(15) 363(14) 0.17 151(9) 111(12) 262(10) <0.01

Contact 7: 38 weeks 260(15) 162(18) 422(16) 0.02 169(10) 127(14) 296(11) <0.01

Contact 8: 40 weeks 130(7) 29(3) 159(6) <0.01 93(5) 24(3) 117(4) <0.01

WHO ANC Timing

At least one timing contact 1455(82) 786(87) 2241(84) <0.01 1006(57) 678(75) 1684(63) <0.01

First two timing contacts 49(3) 33(4) 82(3) 0.19 19(1) 21(2) 40(1.5) 0.01

First three timing contacts 6(0.3) 15(2) 21(1) <0.01 3(0.2) 5(0.6) 8(0.3) 0.08

First four timing contacts 4(0.2) 13(1) 17(1) <0.01 3(0.2) 3(0.3) 6(0.2) 0.39

First five timing contacts 2(0.1) 7(1) 9(0.3) <0.01 2(0.1) 2(0.2) 4(0.15) 0.48

First six timing contacts - 3(0.3) 3(0.1) 0.02 - - - -

First seven timing contacts - - - - - - - -

All eight timing contacts - - - - - - - -

https://doi.org/10.1371/journal.pone.0241185.t005
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Table 6. Association between the first two timely ANC visits by a skilled provider according to the WHO FANC

model and socio demographic characteristics.

Traits First two timely visits by skilled

provider

P-value

Yes n = 203 (%) No n = 2473 (%)

Age in completed years

�19 years 31(15.3) 570(23.1) 0.04

20–29 years 139(68.5) 1530(61.9)

�30 years 33(16.2) 373(15.1)

Religion

Islam 187(92.1) 2172(87.8) 0.07

Other (Hindu, Christian) 16(7.9) 301(12.2)

Place of residence

Rural 66(32.5%) 1704(68.9) <0.01

Urban 137(67.5%) 769(31.1)

Years of schooling

0–4 years 13(6.4) 506(20.5) <0.01

5–7 years 30(14.8) 746(30.2)

8–9 years 43(21.2) 556(22.5)

�10 years 117(57.6) 665(26.9)

Primary occupation

Homemaker 170(83.7) 2361(95.5) <0.01

Employed� 33(16.3) 112(4.5)

Number of pregnancies (Gravida)

1 95(46.8) 934(37.8) 0.02

2 63(31.0) 814(32.9)

3+ 45(22.2) 725(29.3)

Number of living children

1 115(56.7) 1124(45.4) <0.01

2 76(37.4) 884(35.8)

3+ 12(5.9) 465(18.8)

Husband’s years of schooling

0–4 years 22(10.8) 789(31.9) <0.01

5–7 years 25(12.3) 555(22.4)

8–9 years 34(16.8) 479(19.4)

�10 years 122(60.1) 650(26.3)

Husband’s occupation

Service 79(38.9) 523(21.1) <0.01

Business 59(29.1) 585(23.7)

Agriculture 12(5.9) 345(13.9)

Skilled worker 49(24.1) 981(39.7)

Unemployed 4(2.0) 39(1.6)

Mass media exposure (Watching TV)

Yes 180(88.7) 1892(76.5) <0.01

No 23(11.3) 581(23.5)

Mass media exposure (Reading Newspaper or Magazine)

Yes 64(31.5) 247(10.0) <0.01

No 139(68.5) 2226(90.0)

�refers Service/Business/Handicraft/Agriculture/Farm/fishing, and day labor, etc.

�1 refers Handicraft, Rickshaw or Van driver, Transport worker and day labor, etc.

https://doi.org/10.1371/journal.pone.0241185.t006
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Table 7. Logistic regression of receiving the first two timely ANC visits by a skilled provider according to the

WHO FANC model with the covariates.

Covariates First two timely visits by skilled provider

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Age in completed years

�19 years 1.0 1.0

20–29 years 1.67(1.12, 2.49)�� 1.18(0.74, 1.88)

� 30 years 1.62(0.98, 2.70) 1.29(0.66, 2.52)

Place of residence

Rural 1.0 1.0

Urban 4.60(3.39, 6.24)��� 3.49(2.46, 4.95)���

Years of schooling

0-4years 1.0 1.0

5–7 years 1.56(0.81, 3.03) 1.22(0.62, 2.41)

8–9 years 3.01(1.60, 5.66)��� 1.69(0.86, 3.33)

�10 years 6.85(3.81, 12.29)��� 2.13(1.05, 4.30)��

Primary occupation

Homemaker 1.0 1.0

Employed�1 4.09(2.69, 6.22)��� 2.32(1.43, 3.76)���

Number of pregnancies (Gravida)

1 1.0 1.0

2 0.76(0.55, 1.06) 1.07(0.61, 1.86)

3+ 0.61(0.42, 0.88)�� 1.70(0.86, 3.36)

Living children

1 1.0 1.0

2 0.84(0.62, 1.14) 0.77(0.44, 1.36)

3+ 0.25(0.14, 0.46)��� 0.26(0.1, 0.64)���

Husband years of schooling

0–4 years 1.0 1.0

5–7 years 1.62(0.90, 2.89) 1.33(0.73, 2.43)

8–9 years 2.55(1.47, 4.40)�� 1.40(0.77, 2.54)

�10 years 6.73(4.22, 10.72)��� 2.40(1.31, 4.38)���

Husband’s primary occupation

Service 1.47(0.51, 4.23) 1.69(0.56, 5.13)

Business 0.98(0.33, 2.85) 1.88(0.61, 5.77)

Agriculture 0.33(0.10, 1.10) 1.46(0.41, 5.13)

Skilled labor�2 0.49(0.17, 1.42) 1.64(0.52, 5.13)

Unemployed 1.0 1.0

Mass media exposure (Watching TV)

Yes 2.40(1.54, 3.75)��� 0.94(0.58, 1.54)

No 1.0 1.0

Mass media exposure (Reading Newspaper or Magazine)

Yes 4.15(3.0, 5.74)��� 1.58(1.07, 2.34)��

No 1.0 1.0

Significant level: 0 ‘���’ 0.01 ‘��’ 0.05 ‘�’

Model adjusted for all indicators in the Table 7

CI—Confidence interval

�1 refers Service, Business, Handicraft, Agriculture, Farm, Fishing and Day labor, etc.

�2 refers Handicraft, Rickshaw or Van driver, Transport worker and Day labor, etc.

https://doi.org/10.1371/journal.pone.0241185.t007
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timings. The FANC model recommends first ANC between 8–12 weeks while the 2016 ANC

model suggests to have the first ANC contact within 12 weeks. Therefore, when ANCs are

received before 8 weeks, have been considered in the 2016 ANC model and was excluded in

the FANC model. However, as per country guideline, the number of the 1st ANC uptake

within 16 weeks of gestation by both MTPs and any provider was two times higher than the

both WHO models. As Bangladeshi country guideline recommends an elaborated time range

for the initiation of ANC, it kindles curiosity among all on the difference. Similar to our find-

ings, three more studies were done in Bangladesh suggest that the uptake of first ANC is sub-

stantially delayed and another study revealed that the reasons could be maternal age, women’s

education, residence, wealth index, pregnancy intention status, child’s birth order, and want-

ing more children [24, 33, 48, 49]. Though no justification has found from the national guide-

line but our experience from working with the program in the field, we understand that

culturally our women delay to disclose about their pregnancies even to their family members

and relatives. They delay to seek 1st ANC for few weeks thinking that pregnancy may terminate

(abortion may occur) at an earlier stage, so they wait until 3 to 4 months of the pregnancy to

report or visit healthcare centre. May be considering the cultural context, the national guide-

line adopted 1st ANC by 16 weeks. Although there is no evidence, however, we are assuming

that socio-cultural factors associated with delayed ANC care seeking might have been reflected

on our national guideline and thus on the recommendations of the time ranges.

Though there are differences in timing, according to the WHO FANC model and the coun-

try guideline the highest proportion of the women received the timely ANC visit 2 by MTPs.

Whereas according to the 2016 WHO ANC model, the highest proportion of the women com-

plied with the contact 4 by MTPs. The country guideline mostly matches with the WHO

FANC model but the 2016 WHO ANC model focused on the ANC contacts on exact weeks

rather than considering ranges of weeks except ‘contact 1’ thus influences the variation of

ANC uptake.

As per the WHO FANC model and the country guideline, coverage of all four timely ANC

visits were extremely low and no woman could follow all the 8 timely contacts recommended

by the 2016 WHO ANC model regardless of the providers. However, completing the 8 contacts

is not applicable if women delivered babies before 38 weeks.

Because of the low observations for the all timely visits in both of the WHO models, the

regression analysis of this study was limited to only the first two timely visits by a skilled pro-

vider as per the WHO FANC model. The regression analysis shows that women and their hus-

bands with more years of schooling, employment, and living in the urban area were more

likely to have the 1st two timely visits by MTPs.

Regarding the socio-demographic characteristics like marriage, family planning, and child-

bearing, Northern Bangladesh shows some variations with other Northeast and Southeast

regions of Bangladesh. Early marriage (marriage before 18 years) among Northern Bangla-

deshi women (Rajshahi: 70% and Rangpur: 67%) is relatively higher than other parts of Ban-

gladesh; therefore the prevalence of teenage childbearing status is also higher (Rajshahi: 33 and

Rangpur: 32 vsSylhet: 14 and Chattogram: 27). However, Total Fertility Rate is lower in North-

ern part (Rajshahi and Rangpur: 2.1) than Northeast (Sylhet: 2.6) and Southeast (Chattogram:

2.5) regions. Regarding the modern contraceptive usage and unmet need for family planning,

Rajshahi (modern method: 55%, unmet need: 10%) and Rangpur (modern method: 59%,

unmet need: 8%) stand in better position than Sylhet (modern method: 45%, unmet need:

14%) and Chattogram (modern method: 45%, unmet need: 18%) divisions [24].

The BDHS 2017–18 data shows that the four or more ANC coverage raised to 47% from

31% in 2014. From the BDHS data for the Northern region, we found almost similar results

with our study in terms of any ANC coverage by a MTP (BDHS: Rajshahi-84.5% and
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Rangpur-74.6% Vs this study-82%). The BDHS does not provide regional variation for num-

ber of ANCs, so, we couldn’t compare ANC coverage by numbers with BDHS. In addition to

that, BDHS also does not present ANC coverage for 8 contacts [24]. Our study shows more

ANC coverage for at least 8 ANC contacts by any provider compared to Bangladesh Multiple

Indicator Cluster Survey (MICS) conducted in 2019 (17% Vs 5%) [50]. However, this differ-

ence might have induced due to having different sample size, study sites (local vs national),

higher engagement of non-government organizations in providing maternal health services;

especially in ANC services in our study areas, low human resource gap, access to health care,

etc. [51–53].

In terms of four or more ANC coverage by any provider, a noticeable regional variation

was observed for several South-Asian countries [24, 54–60]. A national survey from Afghani-

stan shows that in 2015 their national ANC uptake rate for four or more ANC by any provider

was 18%, likewise for Bhutan- 85% in 2015, India- 51% in 2016, Myanmar- 59% in 2016,

Nepal-69% in 2016 and Pakistan-51% in 2017–2018 [55, 58, 59]. Despite sharing geo-econom-

ics commonalities, these South-Asian countries exhibit a good range of variation [61].

Regarding the 1st ANC uptake by gestational age, this study found that only one-fifth of the

women availed their 1st ANC in the 1st trimester (within 12 weeks) and more than one-fourth

of the women received their 1st ANC during 13–16 gestational weeks by any provider. Another

Bangladeshi study conducted in Netrokona district found ANC uptake by a formal provider

(Doctor, midwives, nurse, FWV, CHCP, health assistant, family welfare assistant, community

skilled birth attendant and NGO health workers) in the 1st trimester is 18% [32]. Although the

operational definition of formal provider of that study slightly differ from our definition of

any provider and MTP. If we compare it with our study findings, it shows 21% of the women

received the 1st ANC by any provider and 14% received by MTPs [32]. We assume the differ-

ence between the definition of the skilled and unskilled care provider might have influenced

the difference. Many studies conducted in different parts of Asia show, there is a huge national

and regional difference in terms of the 1st ANC uptake [54, 56–60]. Regarding the 1st ANC

uptake in the 1st trimester, findings from several studies conducted in India showed the

regional variation [56, 57, 60]. Indian national data showed, in 2016 more than half of the

women received the 1st ANC in the 1st trimester, whereas in Andhra Pradesh more than three-

fourth of the women and in eight other EAG states (Empowered Action Group) less than one-

fifth of the women took the 1st ANC uptake in the first trimester [56, 57, 60]. However, EAG

states are defined as underprivileged and economically backward compared to other states of

India and coverage from EAG states quite similar to our study findings [62].

Though we found Afghanistan’s four or more ANC uptake is lower than our study, but sur-

prisingly; Afghanistan’s 1st ANC uptake in the 1st trimester was a bit higher than that of ours

while Pakistan and Nepal showed more than double ANC uptake rate than our findings [54,

58, 59].

Studies show that the utilization of ANC in developing countries depends on many differ-

ent factors [63–66]. Different studies done in Asian, European and African continents adopt-

ing Andersen behavioral model revealed that factors associated with underutilization of the

ANC services in these regions are young age of the mothers, fewer years of schooling, lack of a

paid job, poor language proficiency, support from a social network and lack of knowledge of

the health care system [67]. Studies conducted in Bangladesh, different parts of India, Nepal,

Afghanistan, Pakistan and Ethiopia explored that years of schooling and place of residence

have influence over ANC uptake rate [32, 54, 56–60, 68–70]. In comparison to this study; find-

ings from the above cited studies share similarity with our findings on the findings about years

of schooling and place of residence. Apart from those, geographical setting and socio-eco-

nomic inequalities, cultural and normative barriers are attributing to this issue [71].
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Similar to other low and middle-income countries (LMIC), Bangladesh is also improving

its ANC coverage. The recommended 4 ANC visits was in a view of cost-effective model and

result of extensive research, further, WHO recommended 8 ANC contacts in 2016 to expedite

the improvement of Maternal and Child Health related status [33, 72]. However, Bangladesh is

still focusing on ensuring a higher uptake rate of 4 ANC visits with its government and non-

government organizational initiatives [33, 34, 73].

Mounting all findings together from this and previous studies, we found that urban women

can avail more ANC services than rural women although the ANC services are free of cost in

government facilities everywhere in Bangladesh [74, 75]. Based on those shreds of evidence, it

can be asserted that ANC service inequality exists based on place of residence agreeing to the

fact that 78% of people living in rural Bangladesh, while 70% doctors are stationed in urban

areas [76]. In addition to unavailability of skilled provider, rural Bangladeshi women face vari-

ous types of challenges to access maternal health services such as: poverty, long distance of

health facility, waiting time at hospital, lack of female health staff, lack of skilled birth atten-

dant, lack of education [77–79].

Even after conducting our study in high performing areas in terms of ANC coverage,

extremely low prevalence of timely ANC uptake was observed maintaining the WHO and

country guidelines. We can assume further worst-case scenario for low performing areas.

Although we focused to discuss about ANC uptake by skilled provider in our result mostly but

we found that many other national and also global studies we discussed in our paper tend to

discuss the ANC uptake by any provider and used slightly different definition of skilled pro-

vider than country guideline [32, 54–59, 68–70]. We are assuming that it is due to low ANC

uptake by skilled provider in Bangladesh and other Asian and African countries. So, to under-

stand the countrywide situation, further evidence on timely ANC uptake is required.

Strength and limitation

Study team strictly maintained the quality of data collection in the field with close monitoring

and supervision. The data derived from participants were rigorously rechecked and re-inter-

viewed by team supervisors including a physician to minimize the scope of inaccuracy. We

also checked relevant documents (such as- ANC card, pregnancy registration card, etc.) during

our data collection to minimize the errors. Since this study was conducted only in part with

higher ANC coverage, findings of this study hence do not represent Bangladesh uniformly.

Again, the analysis was done depending on self-reported information without having a robust

surveillance system; therefore, the scope of over or under-reporting may exist. Because of self-

reported data, number and timing of ANC visits can be varied. According to all three guide-

lines, there are variations on the timing of ANC visits by exact week (e.g. 30th week) and range

of weeks (e.g. 8–12 weeks); and result from range weeks will vary less but results from exact

weeks may vary little bit higher. More to add, we did not explore important potential exposure

variables such as household income, awareness about maternity care, cost of service, availabil-

ity of healthcare services and proximity to the health facility which might have served as con-

founders and affected the result and the interpretation of the findings.

Conclusions

The coverage of ANC visits is quite high but the timeliness of ANC visits is very low as per

both WHO models and country guideline. Initiation for the first ANC visit is also highly

delayed. Government and non-government maternal health programs should focus on ensur-

ing timely ANC visits. Ensuring at least 4 timely visits may help to make a way forward for

Bangladesh endorsing 8 ANC contacts in the near future that is recommended by the recent
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2016 ANC model. We suggest policy makers to promote education, women’s employment and

health education through mass media as well as to ensure universal maternal healthcare cover-

age. Understanding the significance of timely ANC visits we further suggest to carry out more

parallel studies both in countrywide and regional perspective putting emphasis on the feasibil-

ity of 8 contacts. The findings of this study will help the program and policy makers to design

interventions to improve antenatal care coverage maintaining timeliness and thus reduce

maternal and child mortality across Bangladesh.
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