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ABSTRACT
Objectives  Preterm delivery (PD) is a worldwide health 
burden particularly in low-income and middle-income 
countries such as Bangladesh. It is a key indicator of 
neonatal mortality and a risk of morbidity in later life. This 
study aimed to determine the prevalence of PD and its 
associated factors among mothers in Northern region of 
Bangladesh.
Setting and participants  Multistage sampling technique 
was used to select samples covering all the population 
from 9 Upazilas in Rajshahi district with 233 community 
clinics. A total of 540 mothers and their under-5 children 
were enrolled for the study. Descriptive statistics, χ2 test 
and logistic regression model were used to analyse the 
data.
Results  Among all live births, the prevalence of PD was 
found to be 14.6%. Multiple binary logistic regression 
model suggested five factors of PD: (1) mothers who used 
contraceptive pill had lower chance of PD (p<0.05); (2) 
mothers with high fever during pregnancy period were 
more likely to have PD (p<0.05); (3) mothers who did not 
receive antenatal care service less than four times during 
pregnancy period had higher chance of PD (p<0.01); (4) 
mothers first married before 18 years who were more 
likely to have PD (p<0.01); (5) PD delivered mothers had 
more chance to get low birth weight children (p<0.05). In 
addition, unadjusted model demonstrated that mothers 
delivered first baby before their age<20 years were more 
risk to get PD (p<0.05).
Conclusion  Approximately one in seven infants was 
born preterm in our study area. Family planning method, 
number of antenatal care visit, mothers’ age at marriage 
and high fever during pregnancy were the most important 
predictors of PD, these factors could be considered to 
reduce PD among Bangladeshi mothers. PD risk could be 
reduced by counselling and encouraging women to take 
antenatal care facilities from trained health providers.

INTRODUCTION
Globally, prevention of preterm delivery 
(PD) is one of the major public health 
issues.1 Every year, on an average, 15.0 million 
offspring are preterm birth around the 
world,1 among them 13.3% has occurred 
in South Asia.2 Annually, worldwide 35% of 
neonatal mortality has caused due to preterm 

condition1 and 1.055 million under-5 chil-
dren die due to PD,3 and most of the PD 
children are suffering from lifetime compli-
cations such as learning disability, hearing 
problems, sensory deficits, respiratory illness, 
diabetes, cardiovascular and renal disease in 
adulthood.4 5 Burden of PD was dispropor-
tionately concentrated in Africa (31%) and 
Asia (54%). More than 70% of reported PD 
occurred in low-income and middle-income 
countries in South Asia and sub-Saharan 
Africa.6 7 In 2015, UNICEF predicted that 
23 600 under-5 children in Bangladesh would 
die due to complications related to PD in the 
year of 2019.8 PD is one of the factors asso-
ciated with adverse maternal outcomes, and 
also with morbidity and mortality among 
under-5 children.9 Preterm babies have a 
higher risk of dying as reported by a multi-
country study conducted in low-income and 
middle-income countries.10 PD has been 
enhancing higher cost inference for health 
overhauls handling.11

Pregnancy period is a critical stage for moth-
er’s health, fetuses and neonates.12 Various 
sociodemographic factors such as gender of 
the baby, maternal age, mother’s education 
level, maternal nutritional status and birth-
weight of the child have been associated 
with PD.13 14 Some pregnancy-related factors 
such as interval between pregnancies, place 
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of delivery, method of family planning, high fever during 
pregnancy, anaemia, vaginal bleeding during early preg-
nancy, no ante-natal care and use of iron–folic supple-
mentation were also noted as risk factors for PD.15–20

For better understanding of these contributory factors 
of PD in a community, it is essential to conduct detailed 
risk assessment with more innovative strategies on the 
subject.21 A few studies have reported risk factors of PD 
in Bangladesh.22 23 Rahman et al studied time trends and 
social, reproductive and environmental determinants 
of PD using a population-based data from Health and 
Demographic Surveillance System.22 Only a few determi-
nants such as women’s age at delivery, level of education, 
parity, household income and season were studied. In 
2017, Khanum et al studied the outcome of PD and its 
association with pregnancy-related factors based on data 
from a single institution in Dhaka.23 However, all studies 
were conducted in different regions of Bangladesh except 
Northern region.

Therefore, it is necessary to study on PD and its associ-
ated factors in this region. This study aimed to determine 
the prevalence of PD and its associated factors among 
women in Rajshahi district.

METHODS
Materials
The target area for the study was Rajshahi district, which 
belongs to the north part of Bangladesh. Rajshahi is one 
of the oldest districts, and it is one of the highest poverty 
zones of the country.24 The total area of the district is 
2425.37 km2 and the population are 2 699 688 including 
the urban and rural area of the district.24 In this study, 
the population was being considered all under-5 children 
and their mothers who were living in Rajshahi district, 
Bangladesh. The data was collected from the field survey 
conducted from October to December 2016.

Exclusion criteria
All currently pregnant or seriously sick mothers and those 
who did not receive antenatal care service and lived sepa-
rately from their under-5 children were excluded from 
the study.

Sample size determination
The required sample size for this study was estimated 

using the formula, ‍n =
z2p

(
1−p

)
d2 ‍, where n=the required 

sample size, p=the prevalence of PD, here we considered 
p=11.0%=11/100=0.11 that was taken from a previous 
study with Bangladeshi population22 and z=1.96 at 95% 
CI, and d=0.05 (margin of error). The formula provided 
that at least 149 samples were required for this study. We 
decided to cover a total of 540 samples for the purpose.

Patient and public involvement
Before we started to approach the selected families, we 
discussed on the questionnaire, methods of recruitment 
and methods of data collection procedure. A senior 

female community health worker and first and fourth 
authors of this study collected data from the selected 
households and conducted all the physical measure-
ments. The results will be published in peer-reviewed 
journals and at conferences.

Sample selection procedure
There were 9 subdistricts (or Upazilas) in Rajshahi district 
and those were covered by 233 community clinics. Multi-
stage sampling technique was used to select the sample 
populations that represented this region. In the first stage, 
two community clinics were selected from each Upazila by 
simple random sampling. In the second stage, two villages 
were selected from the catchment area (one was the 
nearest, and the other the furthest from the community 
clinics). In the third stage, 17 households were selected 
from each village by simple random sampling. We identi-
fied the households with children under-5 years and their 
mothers from the community clinics database. Initially, 
a total number of 612 households were selected, but 72 
(12%) households did not agree to participate in the 
study. If there was more than one mother with under-5 
children in a household, we selected one mother with her 
child randomly. If the selected mother had more than 
one under-5 children, last born child was considered.

Questionnaire
A partially structured questionnaire was duly pretested 
before data collection. We prepared the original ques-
tionnaire in English, and it was sent to five public health 
experts for their opinions, comments, and suggestions. 
After the questionnaire had been revised, we trans-
lated it to Bangla (mother tongue of Bangladesh) for 
better understanding by the respondents (Bangladeshi 
mothers). The researchers checked the translated ques-
tionnaire to ensure that the translated questions reflected 
the actual meaning of the initial questions. Completed 
questionnaires were checked by senior researchers for 
accuracy and completeness. The data was tabulated and 
coded and subsequently transferred on to a spreadsheet 
before further analyses.

Measurement
A portable stadiometer and digital weighing scale were 
used to measure the height and weight of the mothers. 
The measurements were obtained using the techniques 
recommended by Martin and Saller.25 For measuring 
the height, the mother would stand on the stadiometer 
without shoes, look straight ahead while keeping the 
shoulders level; for measuring the weight, they would be 
wearing thin clothes. Weight and height were measured 
using kilogram (kg) and centimetre (cm), respectively. 
We calculated the body mass index (BMI) based on the 
standard formula used by WHO: BMI=weight (kg)/
height (m)2. In 2016, WHO has recommended the use 
of mid-upper arm circumference (MUAC) to identify 
undernourished pregnant women. MUAC was measured 
with Talc insertion tape and the readings were classified 
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into two categories: <22 cm indicates malnutrition and 
≥22 cm indicates normal nutrition.25

Outcome variable
PD was the outcome variable of this study. Children 
were born before 37 completed weeks of gestation, or 
fewer than 259 days since the first day of the women’s 
last menstrual period was considered preterm birth.26 It 
was classified into two classes such as (1) PD (children 
born before 37 completed weeks of gestation, code, 1) 
and (2) Full-term birth (children born between 37 and 
42 completed weeks of gestation, code, 0). We subtracted 
date of conception from date of birth of their children for 
calculating gestational age, the information of concep-
tion date is available in participant antenatal card.

Exposure variables
Most of these exposure variables had been identified 
from the prior studies.17–20 All variables were described 
in below.

Pregnancy-related variables of mother
Birth interval (in months) (<25, 25–48, ≥49), antenatal 
care visit (<4 times, ≥ 4 times), family planning method 
(no, condom, pill, IUD copper T), anaemic mother (no, 
yes), high fever (no, yes), vaginal bleeding problems (no, 
yes), iron–folic supplementary (no, yes), calcium supple-
mentary (no, yes), taking bed rest during pregnancy (yes, 
no). We asked mothers about these variables, some infor-
mation such as number of antenatal care visit, anaemic, 
bed rest, fever, vaginal bleeding, iron–folic and calcium 
supplementary were available in participants antenatal 
card, for double checking we also looked the card.

Maternal and other variables
Mother’s MUAC (normal weight (≥22 cm), malnourish 
(<22 cm)), Mother’s nutritional status measured 
by BMI (underweight<18.5 kg/m2, normal weight 
(18.5≤BMI<25 kg/m2, overweight (BMI≥25 kg/m2), 
age at first marriage (years) (<18, ≥18), age at first 

birth (years) (<20, ≥20), mother’s educational level (no 
education, primary, secondary, higher), mother’s occu-
pation (housewife, others), husband’s educational level 
(no education, primary, secondary, higher), husband’s 
occupation (Farmer, others), child birth weight (normal 
(≥2500 gm), low (<2500 gm)),27 28 type of family (nuclear, 
joint), family member (≤3, 4–5, ≥6), religion (Muslim, 
others), decision-making for household treatment (only 
husband, only wife, both), mothers age at present chil-
dren birth (years) (≤20, 20–29,≥30), order of birth of 
present children (1st, 2nd−3rd, 4th and above), total 
number of ever born children (1, 2, ≥3), monthly family 
income (BDT) (≤15 000, >15 000).

Statistical analysis
Descriptive statistics were used to find the basic informa-
tion of the selected variables used in the study. Chi-square 
test was used to detect the association between PD and 
sociodemographic, pregnancy, health and child-related 
factors. Binary logistic regression was used to determine 
the effect of selected independent factors on PD. There is 
no exact method to detect the multicollinearity problem 
among exposure factors for multiple logistic regression 
models. We used the magnitude of the SE to detect the 
multicollinearity problem, and considered there was no 
multicollinearity if the magnitude of the SE lied between 
0.001 and 0.5.29 Stepwise logistic regression with backward 
elimination method was subsequently used to find the 
best subset model for PD. Backward elimination proce-
dure may have the advantage that it takes into consid-
eration suppressor effects that might be lost in forward 
inclusion.30 The procedure starts the full equation and 
successively drops one variable at a time. The variables 
are dropped on the basis of their contribution to the 
reduction of error sum of squares. The contribution of an 
individual variable for each step is checked by the Wald 
statistic. If all the Wald test values are significant, the full 
set of variables is retained in the final step.

The p value of less than 0.05 was considered the level 
of significance. The whole analysis of this study was 
conducted with the Statistical Package for Social Sciences 
(SPSS, IBM V.20).

RESULTS
In this study, 540 mothers were selected to find the prev-
alence of PD and its associated factors. The prevalence 
of PD was 14.6% in Rajshahi district during the survey 
period (figure 1).

The mean maternal age was 26.38±5.13 years, and 
the mean child age was 29.72±14.58 months. It was 
observed that the mean height and weight of mothers 
were 152.79±6.48 cm and 50.91±8.76 kg, respectively. 
The mean monthly income of respondents’ family was 
8254.07±6123.99 BDT (table 1).

The univariate and bivariate distributions of PD 
according to the maternal sociodemographic and 
pregnancy-related factors are shown in table 2. There was Figure 1  Prevalence of preterm delivery
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a significant (p<0.01) association observed between PD 
and mother’s age at marriage. PD was higher (55.7%) 
among mothers who married at age<18 years (early age 
at first marriage) than mother age at marriage≥18 years. 
Similarly, proportion of PD was higher (62.0%) among 
mothers who delivered at early age (< 20 years) and 
the difference was statistically significant (p<0.05). We 
noted that respondent’s husband occupation was stati-
cally significant with PD (p<0.01). Lower (6.8%) propor-
tion of PD was observed among mothers who used oral 
contraceptives (pills) to avoid conception. Chi-square 
test provided that association between PD and family 
planning method was significant (p<0.01). About 31% of 
mothers who had high fever during pregnancy had PD, 
while for those without history of fever it was only 12%. 
The difference was statistically significant (p<0.01). About 
82% of mothers did not visit antenatal care clinic at least 
four times as recommended by WHO, and the rate of PD 
among them was significantly higher (16.4%) compared 
with those who attended the clinic four or more times 
(p<0.01). About 30% of PD babies had low birth weight 
(<2500 g), and this was significantly higher than that of 
full-term babies (p<0.01). Other selected variables did 
not show significant association with PD (table 2).

The value of SE of each independent variable was less 
than 0.5, suggesting that there was no multicollinearity 
problem among these variables. Adjusted OR (AOR), 
95% CI and p value were used to interpret the multiple 
logistic regression results. After adjusting the effect of 
other independent variables, the model demonstrated 
that mothers who did not practice family planning 
had (1–0.45) X 100=55% higher chances of having PD 
compared with those who used oral contraceptives pills 
(AOR=0.45, 95% CI:0.19 to 0.99, p<0.05). Mothers who 
had high fever during their pregnancy had 2.40 times 
higher chance of having PD compared with those who 
had no fever (AOR=2.40, 95% CI: 1.19 to 4.97, p<0.05). 
Mothers who attended less than 4 antenatal care visits had 
2.80 times higher chance of having PD than their coun-
terparts who attended antenatal care service 4 times or 
more (AOR=2.80, 95% CI: 1.12 to 6.98, p<0.05). We also 
noted that mothers having PD was more likely to get low 
birth-weight baby compared to those who did not have PD 
(AOR=2.59, 95% CI: 1.22 to 5.47, p<0.05). Mothers with 
age at marriage<18 years were more likely to have preterm 
delivery compared to those with age at marriage≥18 years 

(AOR=2.08, 95% CI: 1.28 to 2.99, p<0.01). Hosmer and 
Lemeshow test showed that the model was good fitted 
(χ2 value=5.60; p>0.05). In addition, unadjusted model 
demonstrated that mothers delivered first baby before 
their age<20 years were more risk to get PD than mothers 
who got first baby at age≥20 years (OR=1.75, 95% CI: 1.07 
to 2.86, p<0.05) (table 3).

The overall accuracy of the model to predict subjects 
having preterm delivery (with a predicted proba-
bility of 0.5 or greater) was 85.6% (table 4). The sensi-
tivity was given by 10/79=12.7% and the specificity was 
452/461=98.0%. We found the area under the receiver 
operating characteristic curve was 0.77 which indicated 
that it was the best model at correctly classifying observa-
tions into categories (figure 2).

In the first step of stepwise logistic regression (back-
ward elimination), the least significant variable based 
on the Wald statistic was vaginal bleeding problems and 
the corresponding change in −2LR was also insignifi-
cant. Hence, vaginal bleeding problem was the variable 
which excluded from the model in the second step. In 
the second step, nutritional status of mothers was least 
significant and the change in −2LR was insignificant; 
therefore, this variable was excluded from the model in 
the third step. The other variables, husband’s educational 
qualification, anaemic mother, respondent’s educational 
qualification, respondent’s occupation, iron–folic supple-
mentary, birth interval (months), age at first birth (years), 
MUAC of the mothers, calcium supplementary, taking 
bed rest during pregnancy, type of family, family member, 
religion, decision-making for household treatment, 
mother’s age at present children birth, order of birth, 
total number of ever born children and monthly family 
income were excluded from the model by repeating the 
same procedure. The final step included the variables age 
at marriage (years), family planning method, high fever 
during pregnancy, number of antenatal care visit and 
child birth weight that was the best subset model of PD 
among mothers living in Rajshahi district (table 5).

DISCUSSION
PD is one of the significant public health issues in the 
21st century around the world. This study would provide 
important information on the prevalence, maternal socio-
demographic and pregnancy-related risks of PD among 

Table 1  Descriptive statistics of maternal and child age, maternal weight, height and family income

Variables N Mean SD

95% CI for mean

Lower bound Upper bound

Child age (month) 540 29.72 14.58 28.49 30.95

Mother age (year) 540 26.38 5.13 25.95 26.82

Mother weight (kg) 540 50.91 8.76 50.17 51.65

Mother height (cm) 540 152.79 6.48 152.24 153.34

Monthly family income (BDT) 540 8254.07 6123.99 7736.39 8771.75
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Table 2  Preterm delivery according to the maternal sociodemographic and pregnancy-related factors

Study variables Total, N (%)

Gestational age at delivery

P valuePreterm delivery (<37 weeks), N (%) Full-term delivery (≥37 weeks), N (%)

Mid-upper arm circumference of the mothers

 � Normal weight (≥22 cm) 17 (3.1) 74 (14.1) 449 (85.9)

0.08 � Malnourish (<22 cm) 523 (96.9) 5 (29.4) 12 (70.6)

Body mass index of mothers

 � Underweight (<18.5 kg/m2) 96 (17.8) 16 (16.7) 80 (83.3)

0.618

 � Normal weight (18.5–24.99 kg/m2) 341 (63.1) 46 (13.5) 295 (86.5)

 � Over weight (≥ 25 kg/m2) 103 (19.1) 17 (16.5) 86 (83.5)

Age at marriage (years)

 � <18 217 (40.2) 44 (55.7) 173 (37.5)

0.002 � ≥18 323 (59.8) 35 (44.3) 288 (62.5)

Age at first birth (years)

 � <20 271 (50.2) 49 (62.0) 222 (48.2)

0.015 � ≥20 269 (49.8) 30 (38.0) 239 (51.8)

Respondent’s educational qualification

 � No education 76 (14.1) 8 (10.5) 68 (89.5)

0.27

 � Primary 121 (22.4) 21 (17.4) 100 (82.6)

 � High school 252 (46.7) 41 (16.3) 211 (83.7)

 � Higher education 91 (16.9) 9 (9.9) 82 (90.1)

Respondent’s occupation

 � Housewife 520 (96.3) 77 (14.8) 443 (85.2)

0.55 � Others 20 (3.7) 2 (10.0) 18 (90.0)

Husbands educational qualification

 � No education 102 (18.9) 15 (19.0) 87 (18.9)

0.876

 � Primary 184 (34.1) 28 (35.4) 156 (33.8)

 � High school 140 (25.9) 22 (27.8) 118 (25.6)

 � Higher education 114 (21.1) 14 (17.7) 100 (21.7)

Husbands occupation

 � Farmer 225 (41.7) 21 (26.6) 204 (44.3)

0.001

 � Labour 192 (35.6) 44 (55.7) 148 (32.1)

 � Business 83 (15.4) 9 (11.4) 74 (16.1)

 � Service 40 (7.4) 5 (6.3) 35 (7.6)

Birth interval (months)

 � <25 296 (54.8) 41 (13.9) 255 (86.1) 0.808

 � 25–48 78 (14.4) 13 (16.7) 65 (83.3)

 � >49 166 (30.7) 25 (15.1) 141 (84.9)

Family planning method

 � No 109 (20.2) 18 (16.5) 91 (83.5) 0.001

 � Condom 85 (15.7) 17 (20.0) 68 (80.0)

 � Pill 205 (38.0) 14 (6.8) 191 (93.2)

 � IUD Copper T 141 (26.1) 30 (21.3) 111 (78.7)

Anaemic mother

 � No 529 (98.0) 78 (14.7) 451 (85.3) 0.599

 � Yes 11 (2.0) 1 (9.1) 10 (90.9)

High fever

 � No 465 (86.1) 56 (12.0) 409 (88.0) 0.001

 � Yes 75 (13.9) 23 (30.7) 52 (69.3)

Vaginal bleeding problems

 � No 524 (97.0) 76 (14.5) 448 (85.5) 0.636

 � Yes 16 (3.0) 3 (18.8) 13 (81.2)

Continued
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mothers staying in the northern part of Bangladesh. The 
overall PD rate among pregnant women in this region was 
14.6% of all life births. Similar results have been reported 
by other developing countries such as India (15%)31 and 

Philippines (14.9%).2 A systematic analysis on demea-
nour with data accessible from 107 countries in 2014 
showed the global PD rate of 10.6%.32 A multinational 
study of six low-income and low middle-income countries 

Study variables Total, N (%)

Gestational age at delivery

P valuePreterm delivery (<37 weeks), N (%) Full-term delivery (≥37 weeks), N (%)

Iron–folic supplementary

 � No 51 (9.4) 12 (23.5) 39 (76.5) 0.059

 � Yes 489 (90.6) 67 (13.7) 422 (86.3)

Calcium supplementary

 � No 69 (12.8) 15 (21.7) 54 (78.3)

0.074 � Yes 471 (87.2) 64 (13.6) 407 (86.4)

Number of antenatal care visit

 � <4 times 440 (81.5) 72 (16.4) 368 (83.6)

0.017 � ≥4 times 100 (18.5) 7 (7.0) 93 (93.0)

Taking bed rest during pregnancy

 � Yes 440 (81.5) 70 (88.6) 370 (80.3)

0.078 � No 100 (18.5) 9 (11.4) 91 (19.7)

Child birth weight

 � Normal birth weigh (≥2500 g) 486 (90.0) 63 (13.0) 423 (87.0)

0.001 � Low birth weight (<2500 g) 54 (10.0) 16 (29.6) 38 (70.4)

Type of family

 � Nuclear 375 (69.44) 58 (15.5) 317 (84.5)

0.407 � Joint 165 (30.56) 21 (12.7) 144 (87.3)

Family member

 � ≤3 115 (21.30) 13 (11.3) 102 (88.7)

0.509

 � 4–5 291 (53.89) 46 (15.8) 245 (84.2)

 � ≥6 134 (24.81) 20 (14.9) 114 (85.1)

Religion

 � Muslim 483 (89.44) 73 (15.1) 410 (84.9)

0.354 � Others 57 (10.56) 6 (10.5) 51 (89.5)

Decision-making for household treatment

 � Only husband 243 (45.0) 37 (15.2) 206 (84.8)

0.862

 � Only wife 30 (5.56) 5 (16.7) 25 (83.3)

 � Both 267 (49.44) 37 (13.9) 230 (86.1)

Mother’s age at present children birth (years)

 � <20 117 (21.67) 20 (17.1) 97 (82.9)

0.574

 � 20–29 346 (64.7) 50 (14.5) 296 (85.5)

 � ≥30 77 (14.26) 9 (11.7) 68 (88.3)

Order of birth of present children

 � 1st 233 (43.15) 30 (12.9) 203 (87.1)

0.578

 � 2nd–3rd 292 (54.07) 47 (16.1) 245 (83.9)

 � 4th and above 15 (2.78) 2 (13.3) 13 (86.7)

Total number of ever born children

 � 1 233 (43.15) 30 (12.9) 203 (87.1)

0.269

 � 2 234 (43.33) 34 (14.5) 200 (85.5)

 � ≥3 73 (13.52) 15 (20.5) 58 (79.5)

Monthly family income (BDT)

 � ≤15 000 481 (89.07) 74 (15.4) 407 (84.6)

0.156 � >15 000 59 (10.93) 5 (8.5) 54 (91.5)

Table 2  Continued
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Table 3  Effect of socioeconomic, demographic and other factors on preterm delivery

Study variables

Unadjusted Adjusted

OR (95% CI) P value AOR (95% CI) P value

Mid-upper arm circumference of the mothers

 � Malnourish 2.52 (0.87 to 7.38) 0.090 1.47 (0.35 to 6.03) 0.592

 � Normal (ref)

Body mass index of mothers

 � Underweight 0.97 (0.51 to 1.84) 0.928 0.91 (0.40 to 2.08) 0.831

 � Over weight 0.89 (0.47 to 1.69) 0.732 1.15 (0.56 to 2.36) 0.699

 � Normal weight (ref)

Age at marriage (years)

 � <18 2.09 (1.29 to 3.39) 0.003 2.08 (1.28 to 2.99) 0.008

 � ≥18 (ref)

Age at first birth (years)

 � <20 1.75 (1.07 to 2.86) 0.024 1.25 (0.580 to 2.72) 0.563

 � ≥20 (Ref)

Respondent’s educational qualification

 � No education 1.07 (0.39 to 2.92) 0.892 1.34 (0.52 to 5.14) 0.665

 � Primary 1.91 (0.83 to 4.40) 0.127 1.97 (0.68 to 5.71) 0.209

 � High school 1.77 (0.82 to 3.80) 0.143 1.66 (0.68 to 4.05) 0.260

 � Higher education (ref)

Respondent’s occupation

 � Farmer 0.72 (0.25 to 2.03) 0.537 0.74 (0.20 to 2.63) 0.642

 � Labour 2.08 (0.76 to 5.63) 0.149 1.97 (0.55 to 7.04) 0.296

 � Business 0.85 (0.26 to 2.72) 0.787 0.95 (0.25 to 3.64) 0.948

 � Service (ref)

Husbands educational qualification

 � No education 1.23 (0.56 to 2.69) 0.602 0.72 (0.24 to 2.17) 0.562

 � Primary 1.28 (0.64 to 2.55) 0.480 0.61 (0.24 to 1.52) 0.291

 � High school 1.33 (0.64 to 2.73) 0.436 0.72 (0.29 to 1.76) 0.475

 � Higher education (ref)

Husbands occupation

 � Farmer 1.43 (0.77 to 2.66) 0.248 1.15 (0.53 to 2.48) 0.717

 � Others (ref)

Birth interval (months)

 � <25 1.17 (0.67 to 2.05) 0.576 1.74 (0.68 to 4.47) 0.246

 � 25–48 1.64 (0.79 to 3.39) 0.179 1.37 (0.57 to 3.31) 0.479

 � >49 (ref)

Family planning method

 � Condom 1.26 (0.60 to 2.63) 0.531 1.63 (0.66 to 3.98) 0.281

 � Pill 0.37 (0.17 to 0.77) 0.009 0.45 (0.19 to 0.99) 0.045

 � IUD Copper T 1.36 (0.71 to 2.60) 0.344 1.38 (0.67 to 2.86) 0.377

 � No (Ref)

Anaemic mother

 � Yes 0.57 (0.07 to 4.58) 0.604 0.72 (0.08 to 6.42) 0.770

 � No (Ref)

High fever

 � Yes 3.23 (1.8 to 5.68) 0.001 2.40 (1.19 to 4.97) 0.014

 � No (ref)

Vaginal bleeding problems

 � Yes 1.36 (0.37 to 4.88) 0.637 1.20 (0.25 to 5.70) 0.812

 � No (ref)

Continued



8 Hossain MA, et al. BMJ Open 2022;12:e061920. doi:10.1136/bmjopen-2022-061920

Open access�

from South America, Africa and Asia reported an overall 
rate of PD of 12.6%.33 Pakistan with reported 21.4% rate 
of PD was considered as an outlier in the study and the 

possible reason provided was low antenatal care. There 
was a study on rural cohort in Bangladesh that reported 
high rate of PD (19.4%),34 and poor antenatal service in 

Study variables

Unadjusted Adjusted

OR (95% CI) P value AOR (95% CI) P value

Iron–folic supplementary

 � Yes 0.66 (0.26 to 1.61) 0.36 0.77 (0.27 to 2.20) 0.635

 � No (ref)

Calcium supplementary

 � Yes 0.66 (0.29 to 1.51) 0.334 0.72 (0.28 to 1.86) 0.505

 � No (ref)

Number of antenatal care visit

 � <4 times 2.59 (1.15 to 5.83) 0.021 2.80 (1.12 to 6.98) 0.027

 � ≥4 times (ref)

Taking bed rest during pregnancy

 � Yes 1.99 (0.95 to 4.17) 0.065 1.84 (0.82 to 4.09) 0.135

 � No (ref)

Child birth weight

 � Low birth weight 2.82 (1.48 to 5.36) 0.001 2.59 (1.22 to 5.47) 0.012

 � Normal birth weight (ref)

Type of family

 � Nuclear 1.25 (0.73 to 2.14) 0.407 1.79 (0.61 to 5.23) 0.288

 � Joint (ref)

Family member

 � ≤3 0.72 (0.34 to 1.53) 0.402 0.35 (0.08 to 1.47) 0.154

 � 4–5 1.07 (0.60 to 1.89) 0.816 0.73 (0.26 to 2.05) 0.559

 � ≥6 (ref)

Religion

 � Muslim 1.51 (0.62 to 3.65) 0.357 1.82 (0.57 to 5.76) 0.306

 � Others (ref)

Decision-making for household treatment

 � Only husband 1.11 (0.68 to 1.82) 0.661 0.97 (0.53 to 1.76) 0.935

 � Only wife 1.24 (0.44 to 3.45) 0.676 0.84 (0.25 to 2.82) 0.782

 � Both (ref)

Mother’s age at present children birth (years)

 � <20 1.55 (0.66 to 3.62) 0.304 1.19 (0.28 to 4.97) 0.811

 � 20–29 1.27 (0.59 to 2.72) 0.528 1.25 (0.45 to 3.44) 0.661

 � ≥30 (ref)

Order of birth of present children

 � 1st 0.96 (0.20 to 4.46) 0.959 0.72 (0.09 to 5.80) 0.764

 � 2nd–3rd 1.24 (0.27 to 5.70) 0.776 0.84 (0.12 to 5.54) 0.857

 � 4th and above (ref)

Total number of ever born children

 � 1 0.57 (0.28 to 1.13) 0.109 0.76 (0.28 to 1.34) 0.765

 � 2 0.65 (0.33 to 1.29) 0.223 0.82 (0.33 to 2.06) 0.675

 � ≥3

Monthly family income (BDT)

 � ≤15 000 1.96 (0.76 to 0.5.07) 0.164 1.58 (0.51 to 4.91) 0.427

 � >15 000 (ref)

Hosmer and Lemeshow Test Chi-square value=5.60; p-value=0.692

Table 3  Continued
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the rural area may also be the contributing factor. Our 
study was conducted on both rural and urban population 
of the northern region of Bangladesh, and our finding 
was more in line with those reported by other developing 
countries.

Our study showed that the risk of PD was lower among 
mothers who used oral contraceptive pills for family plan-
ning. This is different from the findings of a recently 
published systematic review and meta-analysis that 
reported higher risk of PD among women with previous 
oral contraceptive use.35 It is possible that mothers 
with access to oral contraceptive pills were more likely 
from urban since they would require frequent supply 
of the medication, as compared with those using other 
methods or not practicing contraception at all. A study 
from Canada reported that the use of oral contraceptives 
within 30 days of conception may be associated with an 
increased risk PD, but its use between 31 and 90 days 
prior to the last menstrual period may decrease.36 Most of 
our respondents could not recall the actual time of usage 

of family planning method before conception, therefore 
we were unable to further analyse our findings.

Our study showed that PD was higher among the 
mothers who had history of high fever during their 
pregnancy. A recent study of India also reported that 
fever during pregnancy was associated with PD.37 NICH 
Neonatal Research network reported that 26% of infants 
were born preterm among mother who recorded body 
temperature of ≥38.0°C, and attributed this to chorioam-
nionitis.38 We did not have adequate information to study 
the potential source of fever for the mothers.

We also found that women who visited antenatal care 
clinic less than four times during their pregnancy were 
at higher risk of PD compared with those who had four 
or more visits. A cohort study is focusing on rural Bangla-
desh reported similar findings for women with one or less 
antenatal care visits compared with those who had more 
frequent visits.39 A recent observational study conducted 
in 12 government hospitals in Nepal also reported similar 
findings.18 A cluster study conducted in USA showed that 
risk of adverse birth outcomes were two to four times 
higher for those who did not receive any prenatal care.40 
Bangladesh Health and Demographic Survey in 2018 
reported that 48% of pregnant women had <4 antenatal 
care visits.41 Antenatal care would help to identify risk 
factors that might adversely affect the progress of preg-
nancy, and allow early intervention including prescription 
of antibiotics for infection, or dietary supplementation 
for malnutrition.42 Since 2002, WHO had suggested that 
for resource-limited countries every mother should have 
at least four antenatal care visits.12 A systematic review 
published by Cochrane Library showed that for these 
countries, reducing the number of antenatal care visits 
were associated with increased perinatal mortality.43

We found that 40.2% of participants had married at <18 
years and 50.2% had their first pregnancy at <20 years. 
Mothers married at <18 years had higher odds of PD than 
those married ≥18 years. Same results have been found 
in Nepal, authors reported that participants married 
earlier had higher chance to have PD compared with 
women who married at ≥18 years.44 Usually, early married 
mothers are more likely to have early age at first birth, our 
unadjusted model showed that mothers got first baby at 
<20 years were more likely to have PD than mothers who 
had first delivered at ≥2–0 years.

Table 4  Classification of subject by logistic model

Observed

Predicted

Gestational age

Percentage correct≥37 week (full term) <37 week (preterm)

Gestational age

 � ≥37 week (full term) 452 9 98.0

 � <37 week (preterm) 69 10 12.7

 � Overall percentage 85.6

Figure 2  Receiver operating characteristic (ROC) curve 
estimate the goodness of logistic model.
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Many low birth weighted infants were born before 
term. In low-income and middle-income countries, 
approximately half of all low birth weighted infants were 
born preterm.45 The finding is substantiated by a Bangla-
deshi study, and it also reported that 75% of all neonatal 
mortalities occurred in low birth weight babies.46

It is essential to prevent PD and improve the care of 
premature babies, accelerating the progress towards the 
goal of halving deaths due to preterm birth by 2025.47 
This may also contribute towards reducing maternal and 
child mortality rate which is an important health indi-
cator of Millennium Development Goal for child survival 
(Sustainable Development Goal 3 (SDG-3)).48 Family 
planning, increasing empowerment of women, especially 
the adolescents, and improving quality of care before, 
between and during pregnancy, can help to reduce 
the rate of PD. Strategic investments in innovation and 
research are required to accelerate progress to achieve 
this goal. For these reasons, in 2012 WHO created the 
World Prematurity Day on 17 November, and set a goal 
to reduce the mortality due to PD by 50% between 2020 
and 2025.1

Strengths and limitations
Perhaps this was the first time we attempted to investigate 
PD among mothers living in northern part of Bangla-
desh. The associated factors of PD were determined using 
appropriate statistical models. However, we had some 
limitations. First, this was a cross-sectional study; it was 
not possible to determine the temporal link between the 
outcome and independent variables. Second, gestational 
age was calculated from parental accounts of last menstrual 
period might sometimes be prone to errors. Third, some 
potential confounders such as previous preterm births, 
preterm stillbirth, cervical length, maternal malaria, 
infections, biological and genetic markers, etc were not 
included in the study. Fourth, some information was 
collected on the basis of recall bias method.

CONCLUSIONS
The prevalence of preterm birth is high in the northern 
district of Bangladesh. It is a big concern related to child 
mortality. We found that family planning method, fever, 
antenatal care visit during pregnancy and mother’s age 
at first marriage were the important predictors of PD 
in Rajshahi district, Bangladesh. This study focused on 
maternal and child health related indicators of Sustain-
able development goals (SDGs). Our findings could 
be considered to achieve maternal and child health 
related goals under SDGs. Based on the study findings 
recommended the government of Bangladesh needs to 
strengthen its maternal health programmes to address the 
focus on the modifiable factors associated with preterm 
birth. Such efforts can be supplemented by GOs and 
NGOs. Pregnant women and their household members 
have a role to avoid the preterm birth consequence by 
maintaining more antenatal care.
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