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ABSTRACT
Objectives Contributing factors to COVID- 19 vaccination 
intention in low- income and middle- income countries have 
received little attention. This study examined COVID- 19- 
related anxiety and obsessive thoughts and situational 
factors associated with Pakistani postpartum women’s 
intention to get COVID- 19 vaccination.
Design Cross- sectional study administering a survey 
by a telephone interview format between 15 July and 10 
September 2020.
Setting Four centres of Aga Khan Hospital for Women and 
Children—Garden, Kharadar, Karimabad and Hyderabad—
in Sindh Province, Pakistan.
Participants Women who were enrolled in our 
longitudinal Pakistani cohort study were approached 
(n=1395), and 990 women (71%) participated in the 
survey, of which 941 women who were in their postpartum 
period were included in the nal analysis.
Primary outcome measure and factors COVID- 19 
vaccine intention, sociodemographic and COVID- 
19- related factors, Coronavirus anxiety, obsession 
with COVID- 19 and work and social adjustment were 
assessed. Multiple multinomial logistic regression 
analysis was used to identify factors associated with 
women’s intentions.
Results Most women would accept a COVID- 19 vaccine 
for themselves (66.7%). Only 24.4% of women were 
undecided about vaccination against COVID- 19, and a 
small number of women rejected the COVID- 19 vaccine 
(8.8%). Women with primary education were less likely to 
take a COVID- 19 vaccine willingly than those with higher 
education. COVID- 19 vaccine uncertainty and refusal were 
predicted by having no experience of COVID- 19 infection, 
childbirth during the pandemic, having no symptoms 
of Coronavirus anxiety and obsession with COVID- 19. 
Predictors for women’s intention to vaccinate themselves 
and their children against COVID- 19 were similar.
Conclusion Understanding the factors shaping women’s 
intention to vaccinate themselves or their children would 
enable evidence- based strategies by healthcare providers 
to enhance the uptake of the COVID- 19 vaccine and 
achieve herd immunity against Coronavirus.

ITRODCTIO
In the context of the COVID- 19 pandemic, 
maternity care for women is particularly 
complex given birth- related psychophysi-
ological changes and our evolving under-
standing of the health risk of COVID- 19 and 
the benefits of immunisation for both the 
mother and baby.1–3 Breastfeeding women 
were excluded from COVID- 19 vaccine 
primary trials;4 hence, there are limited 
data on the safety of COVID- 19 vaccines in 
lactating women and their effects on the 
baby or breast milk excretion.5 Recent studies 
reported the presence of antibodies in breast-
milk of lactating women who have received 
the mRNA COVID- 19 vaccines.6 7 However, 
more research is needed to determine the 
protective role for babies of these antibodies. 
Nevertheless, based on the knowledge of 
other mRNA vaccines, COVID- 19 vaccines are 

STRTS AD IITATIOS O TIS STD
 ⇒ In this study, we examined COVID- 19- related anxiety 
and obsessive thoughts associated with Pakistani 
postpartum women’s intention to get COVID- 19 
vaccination.

 ⇒ The reliability and validity of Coronavirus anxiety 
and Obsession with COVID- 19 Scales have not been 
tested in the population of Pakistani women, thus 
we categorised the participant responses rather 
than using a cutpoint of the questionnaire.

 ⇒ Our study did not examine knowledge, attitudes and 
beliefs about COVID- 19 which promotes the actual 
health behaviour (ie, vaccine uptake), thus actual 
behaviour may differ from responses to surveys.

 ⇒ Although our study participants were from three 
sites in Karachi and one in Hyderabad, which rep-
resent sociocultural diversity in Pakistani women, 
the ndings may not be generalised to the rest of 
Pakistan or other countries.
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presumed safe for both mothers and breastfed babies.8 
Leading authorities, such as the USA Centers for Disease 
Control and Prevention (CDC), WHO and Advisory 
Committee on Immunization Practices (ACIP), in collab-
oration with the American College of Obstetricians and 
Gynecologists (ACOG), indicated in their guidelines that 
COVID- 19 vaccines should not be withheld from lactating 
mothers.9–11

A requisite to achieving herd immunity and protec-
tion of the community against COVID- 19, however, is 
the acceptability and uptake of the vaccine among the 
majority of the population.12 Children seem to have a low 
symptomatic COVID- 19 infection rate than adults but may 
have a similar risk of infection.13 As of October 2019, only 
persons aged over 12 years are eligible to receive available 
COVID- 19 vaccines.14–16 Since women play an important 
role in decision- making for the vaccination of their chil-
dren,17 evaluating their intention and predicting factors is 
an essential factor for optimising their vaccination intake.

Vaccination of 60%–70% of the population is usually 
considered the threshold to achieve herd immunity,18 
although this number might differ according to the 
community, the type of vaccine and populations priori-
tised for immunisation.19–21 Vaccinating the majority of 
the community can significantly reduce the likelihood 
of the spread of disease and infection of those who lack 
immunity (eg, babies).22 The intention of receiving 
COVID- 19 vaccines is influenced by individual behaviour, 
which depends on several factors.22 Several studies on 
the general population in different countries suggest 
that individuals from ethnic minorities, lower- income 
households and those with lower education, who are 
aged under 25 years, are more likely to reject current 
COVID- 19 vaccines.23 24 Intention towards vaccination 
can also be affected by geographic regions, for example, 
Middle East countries, Africa, Russia and some European 
countries such as France are more likely to reject the 
COVID- 19 vaccine.23 25–27 The perceived rapid develop-
ment and limited evidence about the safety of COVID- 19 
vaccinations on women’s and child health and the cost 
of vaccines may impact vaccine uptake.25 Social pressure 
(actual or perceived) from family may also influence 
vaccine willingness.22 The association between vaccine 
intention and mental health has remained controversial. 
Some studies showed that depression and anxiety were 
associated with more acceptability of vaccination.28 29 In 
contrast, others reported the association of psycholog-
ical distress and vaccine hesitancy.30 31 Vaccination inten-
tion is also affected by demographic factors (eg, age, 
sex, marital status, monthly income and literacy level), 
diagnosis of COVID- 19 infection in individuals or their 
family members and friends and the belief of being natu-
rally immune to COVID- 19 after being infected.32 Lack 
of knowledge, and fear of unknown side effects can also 
influence acceptance of COVID- 19 vaccination.24 33

In low- income and middle- income countries, contrib-
uting factors to COVID- 19 vaccination acceptance or 
refusal, especially among women in the postpartum 

period, have received little attention in the literature. We 
asked Pakistani postpartum women about their intention 
to uptake a COVID- 19 vaccine for themselves or their chil-
dren when it becomes available in the future. We exam-
ined the situational factors (eg, demographic, financial) 
that may influence intent to uptake a COVID-19 vaccine 
once available. Since psychological health appears to be a 
determinant of vaccine intention and remains to be inves-
tigated, we also assessed psychological factors, specifically 
anxiety and obsession associated with COVID- 19, in our 
study.

TODS
Study design and participants
Participants in this cross- sectional study were recruited 
from an ongoing prospective longitudinal Pakistani 
cohort study (ie, parent study) assessing psychosocial 
distress during pregnancy and pathways to preterm birth. 
Women in the parent study were healthy women with a 
naturally conceived singleton pregnancy, attended ante-
natal clinics at 10–19 weeks’ and 22–29 weeks’ gestational 
age and intended to deliver or delivered at the same 
recruitment site, and could speak Urdu, Sindhi or English. 
The sample size was based on participants available from 
our parent study who provided informed consent (grade 
4 reading level, witnessed or verbal in Urdu, Sindhi or 
English) and completed a questionnaire (a telephone 
interview format given varied literacy levels).

Setting
Our parent study was based in four centres of Aga Khan 
Hospital for Women and Children, three in Karachi (ie, 
Garden, Kharadar and Karimabad) and one in Hyder-
abad, representing ethnically diverse Pakistani women. 
During the study period, 15 July to 10 September 2020, 
the COVID- 19 vaccines were still in their early stages of 
development.34 35

easures
Participants had already completed a self- report question-
naire in the parent study with items related to sociodemo-
graphic information, obstetric characteristics, perinatal 
distress and covariates of preterm birth. The COVID- 19 
specific data collected through this observational study 
included (a) our outcome variable, which was women’s 
lack of willingness to vaccinate themselves, (b) symp-
toms of COVID- 19, (c) dimensions of emotional well- 
being specific to COVID- 19 which were assessed with the 
Coronavirus Anxiety Scale (CAS) and the Obsession with 
COVID- 19 Scale (OCS) and (d) impact of COVID- 19 on 
work and social adjustment and ability to meet financial 
needs. The list of variables from both the parent and the 
current study are presented in table 1.

Two questions were used to determine women’s willing-
ness to take a vaccine for themselves or their children: 
(1) if an approved COVID- 19 vaccine becomes avail-
able, would you plan to receive this vaccine and (2) if an 
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Table 1 List of collected variables through the parent study and current study

Parent study This study

Sociodemographic factors Obstetric characteristics COVID- 19- related factors

Age Baby’s health-related issues at birth Intention to vaccinate themselves against
COVID- 19 when the vaccine is available

Ethnic group Pregnancy outcome (preterm/term) COVID- 19 symptom and/or exposure

Location Breastfeeding Period of childbirth (prepandemic/during 
pandemic)

Women and their husband’s 
education

Sex of baby Coronavirus anxiety symptom (CAS)

Employment Constant and troubled thinking about 
Coronavirus (OCS)

Socioeconomic status Work and social adjustment because of 
COVID- 19

Impact of COVID- 19 on the ability to meet 
nancial obligations

CAS, Coronavirus Anxiety Scale; OCS, Obsession with COVID- 19 Scale children.

approved COVID- 19 vaccine becomes available, would you 
plan to have your child (children) receive this vaccine? 
The response options were the same for both questions, 
namely no (lack of willingness to vaccinate), yes (willing-
ness to vaccinate), undecided (undecided) or have not 
thought about it (undecided). From the exploratory data 
analysis, we found that almost all women indicated the 
same intention for themselves and their children; thus, we 
only present the intention to take an approved COVID- 19 
vaccine for themselves if it becomes available with three 
categories (willing, unwilling and undecided).

We assessed whether the participants had any symptoms 
of COVID- 19 disease using the WHO case definitions as a 
guide (eg, fever, cough, shortness of breath categorised as 
yes/no). Two dimensions of emotional well- being specific 
to COVID- 19 were assessed: (a) COVID- 19- related anxiety 
assessed the frequency of the psychological effects (eg,
disturbances in sleep and appetite) that participants 
experienced due to the Coronavirus pandemic. This was 
measured using the CAS consisting of five items on a four- 
point scale (0=not at all to 4=nearly every day over the 
last 2 weeks); score ranging from 0 to 20 with high scores 
suggesting greater COVID-19- related anxiety of the indi-
viduals. Cronbach’s α=0.93, 90% sensitivity, 85% speci-
ficity).36 (b) Obsession with COVID-19 that determined
how often women had constant and troubled thinking 
about Coronavirus. This was measured using OCS 
consisting of four items; score ranging from 0 to 16 with 
high scores suggesting irrational thinking about COVID-
19, Cronbach’s α=0.0.84 to 0.85, 81% to 93% sensitivity, 
73% to 76% specificity.37 Following exploratory data anal-
ysis, we categorised the participant responses as women 
with one or more Coronavirus anxiety and obsession with
COVID- 19 symptoms and those who did not mention any 
symptom for COVID- 19- related anxiety and obsession 
with COVID- 19.

Work and Social Adjustment Scale (WSAS) identified 
day- to- day impediments to work and social functioning 
as a result of worries and fears of the Coronavirus.36 The 
WSAS uses five Likert type items (0 for not at all to 8 for 
very severely) related to the ability to work or study; home 
management; social leisure activities; private leisure 
activities and the ability to maintain close relationships 
(Cronbach’s α=0.70–0.94, correlation 0.76 and 0.61 to 
depression severity and symptoms of an obsessive compul-
sion disorder, respectively).36 The WSAS scores range 
from 0 to 40, and higher scores indicate higher levels of 
functional impairment (scores >21 suggest moderately 
severe to worse psychopathology; scores between 10 and 
20 suggest significant functional impairment but less 
severe clinical symptomatology; scores <10 suggest mild or 
no clinical symptomatology).36 The impact of COVID- 19 
on the ability to meet financial obligations was asked with
four possible response options including major impact, 
moderate impact, minor impact, or no impact.

Analysis
We used SPSS V.25 for analysis and statistical modelling. 
Descriptive statistics (number and percentages) for all 
variables were generated according to their responses to 
COVID- 19 vaccines acceptability questions. χ2 tests were 
used to compare group differences in study variables that 
were categorical. Responses to COVID- 19 vaccine inten-
tion, which were either ‘undecided’ or ‘have not thought 
about it’, were grouped into one category as undecided. 
Multiple multinomial logistic regression analysis was 
conducted to compare the odds of being undecided to 
vaccinate and unwilling to vaccinate with vaccine inten-
tion of women for themselves as an outcome, if a save 
vaccine became available. Women’s sociodemographic 
and psychological characteristics were used as predictor 
variables to compute the OR with 95% CI for vaccine 
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Figure 1 Flow of participants through the study.

willingness. Only significant variables were included in 
the models using the stepwise backward method. The 
level of significance was set at p<0.05. We hypothesised 
that younger women with lower level of education and 
socioeconomic status would be more likely to be unde-
cided or unwilling to take the vaccine compared with 
older, more educated and wealthier women. Further-
more, women who have had previous experience with 
COVID- 19 or exhibited anxiety symptoms regarding 
COVID- 19 would be less likely to be unwilling or unde-
cided about accepting the vaccine than women with no 
prior experience and no anxiety.

RSTS
Participants
Of the 1395 women in the parent study who could be 
reached, complete data were available for 990 women. 
Figure 1 details the flow of participants through the study 
which included refusals, and participants who accepted 
the invitation to participate but did not complete the 
questionnaire. In this paper, we present data on the 
941 women who were in the postpartum period and 
delivered either before or during the pandemic. The 
remaining 49 women were excluded for various reasons: 
(a) their views of acceptability would be different from 
postpartum women, (b) some women became pregnant 
during the pandemic, thus their unique pregnancy expe-
rience would likely impact their attitudes and responses 
regarding COVID- 19, and vaccine hesitancy and/or (c) 
to ensure consistency in terms of timing of measures of 
prenatal variables as for some women this was not their 
index pregnancy and the prenatal variables measured 
related to the child already delivered (ie, index preg-
nancy) and not the current pregnancy.

Majority of respondents were in the 26–30 years age 
group (45.2%) and had a college or university education 

(74.3%) (table 2). Women of upper- medium socio-
economic status made up 51.6% of the sample, while 
only 6.4% came from low- medium socioeconomic 
backgrounds.

There was ethnic diversity in the sample with almost 
a third representing Urdu- Muhajir (ie, largest ethnic 
group), followed by Sindhi (22.8%) and then Memon 
(12.9%). Almost a third of the sample were from minority 
ethnic groups (eg, Katchi, Gujrati, Punjabi, Balochi, 
Pathan or mixed ethnicity). The rate of preterm birth 
in our sample was 12%. Majority of women (85.8%) had 
a healthy baby at birth (85.8%) and were breastfeeding 
their baby (96.4%).

Women’s intention to get COVID-19 vaccination
Bivariate associations between characteristics of women 
and intention to receive the COVID- 19 vaccine for them-
selves are presented in table 2. Overall, two- thirds of the 
women in our sample (66.7%, n=628) reported that they 
would accept a future COVID- 19 vaccine for themselves, 
while 8.8% (n=83) would refuse and 24.4% (n=230) were 
undecided about receiving a vaccine.

As shown in table 2, background factors associated with 
women’s intention to vaccinate were ethnicity (p<0.001), 
location (p<0.001), women’s education (p<0.001) and 
breastfeeding (p<0.004). Willingness to vaccinate was 
highest at Garden (94.3%) and lowest at Hyderabad 
(45.7%). However, 40.6% of women at Hyderabad were 
undecided, and only 13.7% were unwilling. Only one 
woman at Garden was unwilling to vaccinate. Differences 
were noted between ethnic categories in the percentage of 
women who were willing to vaccinate and those who were 
still undecided. Similarly, differences in the percentage 
of women who were unwilling to vaccinate and those who 
were still undecided was more pronounced for women 
with higher levels of education.

Table 3 shows an association between willingness to vacci-
nate and exposure to, the experience of, and feelings about 
COVID- 19. As evident from table 3, Coronavirus anxiety 
symptoms (p<0.001), obsession with COVID- 19 symptoms 
(p<0.001), level of work and social adjustment to COVID- 19 
pandemic (p=0.008) and the impact of COVID- 19 on the 
ability to meet financial obligations (p<0.00), were highly 
associated with intention to vaccinate. When comparing 
women who gave birth before the pandemic to women 
who gave birth during the pandemic, women who gave 
birth during the pandemic tended to be more willing to 
get the COVID- 19 vaccine (68.3% vs 60.1%) and less likely 
to be unwilling to vaccinate themselves (7.9% vs 14.2%). 
Similarly, women who had the experience of COVID- 19- 
related symptoms were more likely (82.1% vs 65.6%) to get 
the vaccine and less likely to refuse it (6.0% vs 9.0%) than 
women who had not experienced any symptoms.

Predictors of unwillingness and indecision to take COVID-19 
vaccine
The ORs for unwilling to vaccinate versus willing, and 
undecided about vaccination versus willing to vaccinate 
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Table 2 Intention to vaccinate for COVID- 19 by characteristics of postnatal women

Characteristics Total N Willingness, n (%) Unwillingness n (%) Undecided, n (%) p value

941 628 (66.7) 83 (8.8) 230 (24.4)

Maternal age (years)

  18–25 237 151 (63.7) 27 (11.4) 59 (24.9) 0.192

  26–30 425 289 (68) 38 (8.9) 98 (23.1)

  31–35 214 142 (66.4) 11 (5.1) 61 (28.5)

  36–40 65 46 (70.8) 7 (10.8) 12 (18.5)

Ethnic group

  Memon 121 90 (74.4) 12 (9.9) 19 (15.7) <0.001

  Sindhi 215 123 (57.2) 19 (8.8) 73 (34)

  Urdu- Muhajir 294 187 (63.6) 26 (8.8) 81 (27.6)

  Other 311 228 (73.3) 26 (8.4) 57 (18.3)

Location

  Karimabad 243 152 (62.6) 24 (9.9) 67 (27.6) <0.001

  Garden 244 230 (94.3) 1 (0.4) 13 (5.3)

  Hyderabad 278 127 (45.7) 38 (13.7) 113 (40.6)

  Kharadar 176 119 (67.6) 20 (11.4) 37 (21)

Woman’s education

  Primary school 75 34 (45.3) 7 (9.3) 34 (45.3) <0.001

  Secondary/high school 166 114 (68.7) 19 (11.4) 33 (19.9)

  College/university 699 480 (68.7) 57 (8.2) 162 (23.2)

Husband’s education

  Primary school 48 31 (64.6) 4 (8.3) 13 (27.1) 0.896

  Secondary/high school 117 76 (65) 9 (7.7) 32 (27.4)

  College/university 774 521 (67.3) 70 (9) 183 (23.6)

Socioeconomic status

  Low 60 32 (53.3) 6 (10) 22 (36.7) 0.097

  Middle 486 320 (65.8) 47 (9.7) 119 (24.5)

  High 394 276 (70.1) 30 (7.6) 88 (22.3)

Sex of the child

  Boy 471 302 (64.1) 44 (9.3) 125 (26.5) 0.411

  Girl 385 261 (67.8) 37 (9.6) 87 (22.6)

Infant health issues at birth

  No 807 532 (65.9) 77 (9.5) 198 (24.5) 0.770

  Yes 47 32 (68.1) 3 (6.4) 12 (25.5)

Pregnancy outcome

  Preterm 113 80 (70.8) 7 (6.2) 26 (23) 0.36

  Term 738 480 (65) 72 (9.8) 186 (25.2)

Breastfeeding

  No 25 9 (36) 4 (16) 12 (48) 0.004

  Yes 907 614 (67.7) 79 (8.7) 214 (23.6)

given significant baseline and COVID- 19- related factors, 
were obtained using the multinomial logistic regression 
models as shown in table 4.

The odds of Sindhi women being unwilling to vacci-
nate (OR=0.43, 95% CI 0.20 to 0.93) were 57% lower than 
the corresponding odds for women of other minorities 

ethnic category. Women from Memon, Sindhi and Urdu- 
Muhajir ethnic groups did not differ from other minori-
ties ethnic category in their likelihood of being unwilling 
to vaccinate or undecided about vaccinating.

Women recruited from Karimabad had a similar 
likelihood of being unwilling (p=0.505) or undecided 
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Table 3 Intention to vaccinate for COVID- 19 by different characteristics of postnatal women

Characteristics Total N
Willingness
n (%)

Unwillingness
n (%)

Undecided
n (%) p value

941 628 (66.7) 83 (8.8) 230 (24.4)

Period of childbirth

  Prepandemic 786 537 (68.3) 62 (7.9) 187 (23.8) 0.030

  During pandemic 148 89 (60.1) 21 (14.2) 38 (25.7)

Women’s experience of COVID- 19 symptoms

  No 874 573 (65.6) 79 (9) 222 (25.4) 0.020

  Yes 67 55 (82.1) 4 (6) 8 (11.9)

Family member experience of COVID- 19 symptoms

  No 890 588 (66.1) 80 (9) 222 (24.9) 0.219

  Yes 50 39 (78) 3 (6) 8 (16)

Impact of COVID- 19 on ability to meet nancial obligations

  Major impact 128 75 (58.6) 15 (11.7) 38 (29.7) 0.001

  Moderate impact 256 166 (64.8) 23 (9) 67 (26.2)

  Minor impact 329 250 (76) 18 (5.5) 61 (18.5)

  No impact 228 137 (60.1) 27 (11.8) 64 (28.1)

Obsession with COVID- 19

  No OC symptoms 241 155 (64.3) 36 (14.9) 50 (20.7) <0.001

  ≥1 OC symptoms 700 473 (67.6) 47 (6.7) 180 (25.7)

Coronavirus anxiety symptoms

  No CA symptom 495 271 (54.7) 65 (13.1) 159 (32.1) <0.001

  ≥1 CA symptoms 446 357 (80) 18 (4) 71 (15.9)

Work and social adjustment

  0–9 502 358 (71.3) 43 (9.6) 101 (20.1) 0.008

  10–20 283 171 (60.4) 30 (10.6) 82 (29)

  21–40 156 99 (63.5) 10 (6.4) 47 (30.1)

CA, Coronavirus anxiety; OC, obsessive compulsive.

(p=0.127) about vaccinating compared with women 
from Kharadar. The odds of a woman recruited from 
Hyderabad being unwilling to vaccinate were 2.81 
(95% CI 1.29 to 6.07), and the odds of being undecided 
about vaccinating were 3.24 (CI 1.81 to 5.80), which 
were significantly higher than the corresponding odds 
for a women recruited from Kharadar. Virtually none 
of the women from Garden was unwilling to vaccinate, 
and the odds of a woman from Garden being unde-
cided were 81% (OR=0.19, 95% CI 0.09 to 0.38) lower 
than for women recruited from Kharadar. Women with 
primary education were more likely to be undecided 
about COVID- 19 vaccination than those with higher 
education (OR=3.83; 95% CI: 2.09 to 7.05).

Women who gave birth during the pandemic had 
significantly higher odds (OR=2.16, 95% CI 1.17 
to 4.0) of being unwilling to vaccinate compared 
with women who gave birth before the pandemic. 
However, both groups of women had a similar likeli-
hood (p=0.194) of being undecided. Women who had 
not experienced COVID- 19 disease symptoms had 

3.30 (95% CI 1.36 6.64) times higher odds of being 
uncertain about vaccinating against COVID- 19 than 
women who had experienced symptoms, but both 
groups had a similar likelihood (p=0.267) of being 
unwilling to vaccinate.

Women’s emotional distress related to COVID- 19 
was also associated with unwillingness and uncertainty 
about future intent to vaccinate against COVID- 19. 
The odds of a woman who had no Coronavirus anxiety 
symptoms rejecting vaccination were 2.32 (95% CI 
1.26 to 4.28), and odds of being undecided were 1.55 
(95% CI 1.05 to 2.28) times compared with those 
for a woman who reported one or more symptoms. 
Women who reported at least one symptom of obses-
sion with COVID- 19 were significantly more likely to be 
unwilling to vaccinate (OR=2.22, 95% CI 1.30 to 3.77, 
p=0.003) compared with those with no obsession with 
COVID- 19 symptom but being obsessed with COVID- 19 
symptoms did not change the likelihood (p=0.683) of 
being undecided to vaccinate relative to being willing 
to vaccinate.
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Table 4 Predictors of women’s intentions to accept future COVID- 19 vaccination*

Characteristics

Unwilling Undecided

OR (95% CI) p value OR (95% CI) p value

Ethnic group

  Memon 1.56 (0.69 to 3.54) 0.289 1.03 (0.53 to 1.98) 0.934

  Sindhi 0.43 (0.20 to 0.93) 0.031 0.73 (0.43 to 1.25) 0.246

  Urdu- Muhajir 1.00 (0.50 to 2.00) 0.995 1.39 (0.86 to 2.24) 0.177

  Other Reference Reference

Location

  Karimabad 1.32 (0.58 to 3.00) 0.505 1.60 (0.88 to 2.91) 0.127

  Garden 0.03 (0 to 0.25) 0.001 0.19 (0.09 to 0.38) <0.001

  Hyderabad 2.81 (1.29 to 6.07) 0.009 3.24 (1.81 to 5.80) <0.001

  Kharadar Reference Reference

Woman’s education

  Primary school 2.24 (0.85 to 5.91) 0.103 3.83 (2.09 to 7.05) <0.001

  Secondary/high school 1.66 (0.86 to 3.20) 0.135 1.32 (0.80 to 2.18) 0.271

  College/university completed Reference Reference

Period of childbirth

  During pandemic 2.16 (1.17 to 4.00) 0.014 1.37 (0.85 to 2.21) 0.194

  Prepandemic Reference Reference

Women’s experience of COVID-19 symptoms

  No 1.87 (0.62 to 5.65) 0.269 3.30 (1.36 to 6.64) 0.007

  Yes Reference Reference

Coronavirus anxiety symptoms

  No CA symptom 2.32 (1.26 to 4.28) 0.007 1.55 (1.05 to 2.28) 0.026

  ≥1 CA symptoms Reference Reference

Obsession with COVID- 19 symptoms

  Never OC symptoms 2.22 (1.30 to 3.77) 0.003 0.92 (0.61 to 1.39) 0.683

  ≥1 OC symptom Reference Reference

*The reference category is: willingness to receive the COVID- 19 vaccine.
CA, Coronavirus anxiety; OC, obsessive compulsive; OR, odds ratio.

DISCSSIO
We explored postnatal Pakistani women’s intention to 
vaccinate against COVID- 19 at a time when large- scale 
vaccination, globally, had yet to begin. Two- thirds (66.7%) 
of women in our study would accept a COVID- 19 vaccine 
for themselves, while 24.4% were undecided, and 8.8% 
said that they would not take the vaccine. All but two of 
the women selected the same intention for their children 
and for themselves. Our study determined that some 
sociodemographic characteristics (primary education, 
being from Hyderabad) can negatively affect women’s 
intention to vaccinate themselves against COVID- 19. 
Women’s intention to accept the COVID- 19 vaccine were 
also influenced by COVID- 19- related factors such as the 
experience of COVID- 19 infection, Coronavirus anxiety 
symptoms and obsession with COVID- 19 and childbirth 
before the COVID- 19 pandemic.

The acceptance rate in our study was consistent with a 
multinational study conducted on women in 16 countries 

throughout the world (average acceptance rate: 73.4%) 
and another study of six European nations (acceptance 
rate: 60%–70%) that investigated the vaccine accep-
tance among mothers of young children.38 39 However, 
a study conducted in 10 low- income and middle- income 
countries in Asia, Africa and South America, Russia (an 
upper- middle- income country) showed an average rate 
of acceptance of 80.3% (range: 66.5%–96.6%; median: 
78%) which was higher than women in our study;40 while 
a national survey of the general population in Pakistan 
reported only 48.2% acceptance to receive a COVID- 19 
vaccine.41 The difference in the rate of acceptance 
between this national survey and our study can be due 
to differences in responded characteristics. Those who 
completed the web- based questionnaire were predomi-
nantly male (55.2%) and students without gainful employ-
ment (71.8%). Rates of acceptance of COVID- 19 vaccine 
are higher among postpartum women than pregnant 
women given fear of adverse consequences on fetus.25 
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Our sample comprised women in the postpartum period 
who are in close contact with their physician following 
childbirth and could be informed by them and became 
more motivated to receive the vaccine.42 Moreover, there 
are important qualifying differences in the way some of 
the vaccine intention questions were asked across studies. 
For example, by adding terms such as ‘Safe’, ‘free’ and 
‘efficacy of 90%’ to the vaccine intention questions, 
significant change in acceptance can occur.39 Finally, the 
stage of COVID- 19 pandemic, containment measures in 
place and incidence rates of new cases can result in differ-
ences in how participants respond between countries and 
different parts of a country.27 40 43

We found an association between geographic location 
and intention to receive a COVID- 19 vaccine, with women 
from Kharadar being more inclined to receive COVID- 19 
vaccination for themselves and women from Hyderabad 
being undecided. Kharadar is different from other study 
sites with respect to infrastructure, poverty level, maternal 
education and sociocultural context.44 Pakistani women’s 
decision- making is related to the complex intersection 
between the sociodemographic and economic context 
and cultural milieu in which they live.45–47 Women living 
in urban areas have a greater say in the household, while 
in the rural area, husbands and other family members 
have a significant role in making decisions, especially 
with regard to medical care for their children.47 However, 
the social position of the women, her education level 
and earning potential are also determinants of women’s 
autonomy in decision- making.45 Anecdotal evidence 
from our clinician colleagues suggests that information 
from authoritative sources such as physicians, influences 
women and family’s decision- making in Kharadar. In addi-
tion, the Aga Khan Hospital for Women and Children’s 
service is more accessible to women and children in 
Karimabad, and Garden compared with Hyderabad and 
Kharadar due to its location, which provides women with 
more health education thus more latitude with decision- 
making. A study conducted on awareness and accep-
tance of the influenza vaccine in Pakistan has shown that 
only a few people vaccinate themselves or their children 
despite the presence of vaccines.48 Community health-
care providers, local stakeholders and partners must 
design strategies to manage problems associated with 
people who are reluctant to get the COVID- 19 vaccine in 
the rural parts of the country24 but also ensure intention 
leads to uptake of vaccine.

In our study, individuals with a lower level of educa-
tion were more likely to be undecided about vaccination, 
whether for themselves or their children. These findings 
are consistent with prior studies conducted in Ethiopia, 
Saudi Arabia, the UK, Australia and the Punjab region 
in Pakistan as part of a global study.40 49–52 People with a 
lower level of education might not be completely aware 
of the health benefit of receiving COVID- 19 vaccination 
on the individual and society levels.53 Their uncertainty 
or lack of willingness to vaccinate may be related to safety 
concern (ie, side effects),40 which our clinician colleagues 

explain is based on what family members, relatives or 
friends tell perinatal women. Women in Kharadar, who 
are generally less educated, may also be more inclined 
to trust information received from authoritative sources 
such as their postpartum care provider and be willing to 
accept their recommendations to vaccinate.40 People with 
a higher level of education spend more time improving 
their knowledge of understanding the severity of the 
disease and the positive impact of vaccination, making 
them more receptive to a new vaccine.54 These findings 
suggest the importance of targeting women from lower 
academic status and improving their understanding 
through targeted messages from physicians or healthcare 
providers that are understandable to encourage vaccina-
tion uptake.50 52

In line with previous reports,55 56 having no symp-
toms of COVID- 19- related anxiety and obsession were 
linked to women’s uncertainty and unwillingness about 
vaccination against COVID- 19. Women with more than 
one symptom of Coronavirus anxiety or obsession with 
COVID- 19 were more likely to be vaccinated than those 
without any symptom. Anxiety is a defence response to 
a possible danger that encourages people to deal with a 
detected threat such as the COVID- 19 pandemic and its 
related risks.57 In our study, being more willing to receive 
a vaccine in women with a higher level of anxiety can be 
due to this adaptive function of anxiety that has evolved 
to lower the risk of mortality and reflect one’s fear of 
protecting oneself.58 However, these findings were incon-
sistent with some other studies, which reported more like-
lihood of suffering from vaccine hesitancy in individuals 
with psychological distress.31 59 These discordances can 
be due to their different measurement tools (ie, gener-
alised anxiety, depression, and peritraumatic distress) 
compared with our study.

In this study, we separately looked at predictor factors 
for women’s uncertainty and unwillingness to vaccinate 
themselves or their children against COVID- 19. Uncer-
tainty is an important factor regarding health- related deci-
sions.60 The uncertainty is usually caused by conflicting 
information and contributes to negative emotions, which 
can impact individuals’ attitudes toward health- related 
behaviour such as vaccination.61 62 Programmes and 
interventions that help to interpret conflicting informa-
tion and cope with uncertainty are necessary.63 Based on 
WHO recommendation, individuals who are undecided 
about receiving vaccination are potential target groups 
for future interventions that encourage vaccination.64 
These interventions for improving the vaccine uptake are 
not likely to affect the attitude of those who are entirely 
against vaccination, and better to not target these groups 
primarily.65

According to the theory of reasoned action, the 
major predictors of intentions are attitude towards the 
behaviour, subjective norms concerning the behaviour 
and perceived behavioural control.66 Attitude towards a 
health- related behaviour such as getting a vaccine is posi-
tively related to intention to perform that behaviour.67 
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Although the uptake of health behaviours such as vacci-
nation is highly related to the individual’s intention,68 69 
based on previous experience with influenza vaccination, 
intention towards receiving a vaccine is usually greater 
than the actual vaccine uptake rate.70 71 Hence, those 
who intend to uptake a vaccine also benefit from these 
public health programmes designed to increase vaccine 
uptake.64 The Government implemented several strate-
gies (eg, blocking citizen’s cell phone SIMs, restricting 
access to transport, public spaces such as restaurants and 
shopping if they are not vaccinated) that changed individ-
ual’s behaviour to promote uptake of vaccine.72

Strengths and limitations
To the best of our knowledge, this is the first study to 
comprehensively investigate factors affecting uncertainty 
and unwillingness of postpartum Pakistani women to 
vaccinate themselves and their children against COVID- 19 
as separate outcomes. The reliability and validity of Coro-
navirus anxiety and OCS have not been tested before in 
the Pakistani women population, thus we categorised the 
participant responses rather than using a cutpoint of the 
questionnaire. Although the uptake of health behaviours 
such as vaccination uptake is highly related to the individu-
al’s intention, actual behaviours may differ from responses 
to surveys. Our study did not examine knowledge, atti-
tudes and beliefs about COVID- 19 which promotes 
the actual health behaviour (ie, vaccine uptake). We 
recruited through convenience sampling from three sites 
in Karachi and one in Hyderabad. Although our sample 
represents sociocultural diversity in Pakistani women, the 
findings may not be generalised to the rest of Pakistan or 
other countries. We did not investigate the interrelation-
ship between common mental disorders (eg, depression, 
anxiety) and COVID- 19 vaccine intention, thus findings 
need to be interpreted and applied with caution. We 
assessed vaccine intention at a time when the vaccine 
was not available. The ongoing pandemic, increasing 
knowledge of COVID- 19 and access (or lack thereof) to 
COVID- 19 vaccination(s) will influence vaccine attitudes, 
intensions and behaviours. The interventions to promote 
vaccine uptake will need to consider the unique back-
grounds, conditions, and contexts of postpartum women.

COCSIOS
In summary, the results indicated that situational factors 
such as location, education and the experience of 
COVID- 19, and psychological factors including Corona-
virus anxiety and obsession could affect the intention to 
uptake a COVID- 19 vaccine for women and their chil-
dren. Our findings can inform healthcare planners when 
strategising targeted approaches to positively affect the 
intention of vaccination, considering the positive associ-
ation between intention to receive a vaccine and getting 
vaccinated. Future studies on vaccine hesitancy need to 
consider the complex (eg, temporal trends in COVID- 19) 
and multifactorial (eg, sociodemographic) influences on 

vaccine hesitancy to guide evidence informed approaches 
given the continued pandemic and need for repeated 
boosters.
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