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Abstract 

Background  Clinical guidance in England currently recommends that women undergo a postnatal health and well-
being examination with a general practitioner 6-8 weeks after giving birth. The current study aimed to describe 
the impact of the COVID-19 pandemic on the rate of maternal postnatal examinations in England over time and its 
predictors, including socioeconomic deprivation and ethnicity.

Methods  With the approval of NHS England, the OpenSAFELY platform was used to access the TPP SystmOne 
electronic health record (EHR) system for primary care. All records for registered female patients aged 14 to 49 years 
with a recorded birth coded between January 2019 and August 2023. Monthly rates of postnatal examinations were 
estimated based on the number of patients with a postnatal-related code within 6, 8 or 12 weeks of birth. Interrupted 
time-series analysis modelled the impact of the COVID-19 pandemic on the rate of examinations. Characteristics 
that may influence the likelihood of not having a postnatal examination were estimated using logistic regression.

Results  For 626,180 patients with births coded, the rate of postnatal examinations increased with length of time 
after birth. Rates within 8 weeks fell from 368 to 279 per 1000 (↓24.1%) between January and March 2020, recovering 
to 402 per 1000 by January 2023. The incident rate ratio for the first national lockdown was 0.87 (95%CI 0.81–0.91) 
for 6 weeks, 0.84 (0.81–0.87) for 8 and 1.06 (1.04–1.08) for 12 weeks. The odds of no examination were affected 
by ethnicity (Asian or Asian British (OR 1.11, 1.09–1.14)), region (North East (1.39, 1.28–1.37) and West Midlands (1.33, 
1.27–1.39)) and deprivation (most deprived (1.43, 1.31–1.37)).

Conclusions  Maternal postnatal examinations within the recommended time were negatively affected by the onset 
of the pandemic. Despite rates improving over time, most failed to occur within the recommended 6–8 weeks. Sig-
nificant variation in rates exists across NHS regions: rates were lower in ethnic minority groups and in more deprived 
populations. Addressing these disparities will require a combination of policy changes, financial incentives and tar-
geted, culturally appropriate interventions to ensure equitable access to care for all mothers and infants.
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Background
In England, the National Health Service (NHS) provides 
free healthcare, with midwives assessing mother and 
baby usually at least once within 36 h of birth and again at 
days 5 and 10, health visitors reviewing the baby’s health 
around days 7–14 and a postnatal assessment with a gen-
eral practitioner (GP) (also known as a family doctor) at 
6-8 weeks [1]. Recognising that a high quality postnatal 
maternal examination can impact both the short- and 
long-term health of mothers, the National Institute for 
Health and Care Excellence (NICE) recommends that 
this examination takes place 6-8 weeks after birth, as a 
separate appointment from the initial GP baby check and 
first vaccination appointments [2, 3]. This examination 
became a contractual requirement following an amend-
ment to the GP contract in England, February 2020 [4].

The maternal postnatal examination should focus on 
recovery from birth, including both physical and mental 
wellbeing, and address any concerns, symptoms or signs 
of postnatal complications. The examination should also 
cover pregnancy-related conditions that may require 
ongoing care, identification of pelvic health issues, family 
planning and contraception [2, 5]. In addition to address-
ing immediate health risks, these appointments provide 
an opportunity to educate women on long-term risks 
(e.g. the risk of developing type 2 diabetes following ges-
tational diabetes) and offer lifestyle interventions or addi-
tional clinical management to help minimise them.

A recent study examined the delivery of postnatal 
appointments in the UK, using data on approximately 
34,300 births from the Clinical Practice Research Data-
link between July 2015 and June 2018 [6]. Of these 
women, 62% had evidence of a face-to-face consultation 
indicating a structured postnatal review with a GP within 
12 weeks of giving birth and just 40% of women had a 
structured review within the recommended 6–8 weeks. 
A further 27% had a record of one or more unclassified 
consultations. Women who experienced a preterm birth, 
were younger and registered at a practice in the most 
deprived areas were more likely to have a late, or no post-
natal examination; this suggests that certain high-risk 
groups may not receive adequate postpartum care.

At the time of conducting our current study, there was 
little evidence of the impact of the COVID-19 pandemic 
on maternal healthcare interactions, particularly those 
occurring postnatally. In the beginning of the pandemic, 
advice from the NHS and UK government was not to 
go to GP surgeries, pharmacies, or hospital [7]. Guid-
ance around COVID-19 and pregnancy at this time was 

uncertain due to a lack of evidence; further to this, reluc-
tance to visit healthcare settings due to concerns about 
catching coronavirus was especially high in people who 
were pregnant [8]. From March 2020, a large proportion 
of primary care appointments in the UK changed from 
face to face appointments to an initial telephone or video 
call [9] and the number of in-person antenatal clinic vis-
its decreased [10].

A systematic review of maternity care found a reduc-
tion in antenatal visits and an increase in remote care 
during the pandemic [11]. Furthermore, a survey of 
healthcare professionals at 194 obstetric units in Eng-
land, conducted early in the pandemic, also reported a 
70% and 56% reduction in routine antenatal and post-
natal appointments, respectively, and over half the units 
used remote consultations in the postnatal period [12]. 
Whilst these changes reflected the pandemic’s impact 
on routine antenatal care, factors that increase the likeli-
hood of having late or no postnatal examination overlap 
with many risk factors for contracting COVID-19, such 
as ethnic minority groups and deprivation [12].

A more recent study conducted across England (2006–
2021) also identified persistent inequalities in the cover-
age of 6-8 week baby checks based on maternal ethnicity, 
even after adjusting for regional effects. These disparities 
varied by time and region, with women of Bangladeshi 
and Pakistani descent being disproportionately less likely 
to have a baby check, after accounting for sociodemo-
graphic factors, maternal and birth-related factors [13]. 
Although the study focused on infant examinations in 
primary care, it was observed that infants were less likely 
to receive a check if their mothers did not undergo a 
postnatal GP examination. This highlights the impor-
tance of maternal postnatal care in facilitating timely pre-
ventative care for both mothers and infants.

The current study aimed to evaluate the impact of the 
COVID-19 pandemic on the rate of maternal postnatal 
6-8 week examinations, before, during and following the 
COVID-19 pandemic. This study also aimed to evaluate 
the association between maternal characteristics and the 
risk of no examination and how they might have been 
affected during the COVID-19 pandemic.

Methods
Data source
Primary care electronic health records (EHR) from 
patients registered within general practices man-
aged by the software provider TPP SystmOne software 
were linked, stored and analysed securely using the 
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OpenSAFELY platform [14], as part of the NHS Eng-
land OpenSAFELY COVID-19 service. Data include 
pseudonymised data such as coded diagnoses, medica-
tions and physiological parameters. No free text data 
were included. All code is shared openly for review and 
re-use under the MIT open license https://​github.​com/​
opens​afely/​uom_​pregn​ancy_​tx_​pathw​ays. Detailed pseu-
donymised patient data is potentially re-identifiable and 
therefore not shared.

Study population
A dynamic study population was generated by extract-
ing monthly records for all registered women between 
1st January 2019 to 31st August 2023 aged 14 to 49 years. 
Patients with missing sex and age were excluded and all 
live patients were required to have at least 1 year of con-
tinuous registration within the practice prior to the index 
date (the first date of each month).

Codelists and data management
TPP SystmOne is fully compliant with the mandated NHS 
standard of SNOMED-CT clinical terminology. Clinical 
conditions and medicines are entered or prescribed in 
a format compliant with the NHS Dictionary of Medi-
cines and Devices (dm+d) [15]. Pregnancy-related birth 
codes and codes referring to the postnatal 8-week period, 
as validated by the Clinical Practice Research Datalink 
(CPRD) [16], were converted to SNOMED CT using the 
NHS Technology Reference Update Distribution website 
[17] and refined by the study team and a clinical obste-
trician so that only reliable delivery and postnatal codes 
were included. The final codelists are available at https://​
github.​com/​opens​afely/​uom_​pregn​ancy_​tx_​pathw​ays. 
Data management was performed using Python 3.8.10, 
with analysis carried out using R 4.0.5.

Monthly measures
We adopted a similar approach to Li et al. and calculated 
the rate of postnatal examinations within 6, 8 or 12 weeks 
of codes relating to the birth of a baby, over time [6]. Spe-
cifically, for each monthly extract, if a birth-related code 
was present, the EHR record was searched to see if there 
was a postnatal code in the following 42, 56 or 84 days. 
Monthly rates were estimated by dividing the number of 
patients with a postnatal code in each follow-up period 
by the total number of patients with a birth code for each 
month, multiplied by 1000. All counts were rounded to 
the nearest 5, and counts less than 7 were redacted prior 
to calculating rates. To investigate whether postnatal 
examinations varied by maternal characteristics, rates 
were also estimated separately by age groups, region, 
deprivation quintile and ethnicity.

Demographics
Time-varying patient demographics were extracted on 
each index date (first date of each month), including age, 
most recent body mass index (BMI) measurement to the 
index date and region of primary care practice. Records 
where a BMI was < 8  kg/m2 or > 50  kg/m2 were set to 
missing. Patient-level socioeconomic deprivation quin-
tiles were estimated using the index of multiple depriva-
tion (IMD) derived from the patient’s residence postcode 
within a Lower Super Output Area (LSOA) which com-
prises between 400 and 1200 households. Ethnicity was 
extracted once, recording the most recent entry. Com-
mon comorbidities were captured if recorded in primary 
care records for the 5 years before the delivery date and 
summarised as a weighted Charlson Comorbidity Index 
score [18]. Since patients could have multiple separate 
births across the study time frame, one random observa-
tion per patient was selected for each follow-up cohort 
and summarised using descriptive statistics.

Statistical analysis
An interrupted time series (ITS) analysis assesses the 
impact of an intervention when implemented at a spe-
cific time period [19] and was used here to model the 
impact of the COVID-19 pandemic on the rate of postna-
tal examinations before and during the COVID-19 pan-
demic. Pre-COVID-19 was defined from 1st January 2019 
to 28th February 2020. The start of the national lockdown 
period (March 2020) was modelled as the interruption in 
the ITS analysis. Negative binomial regressions were used 
to model the count of postnatal checks, with an offset for 
the population size for those with a birth-related code in 
6, 8 or 12 weeks before (modelled separately). ITS models 
were adjusted for a binary variable to indicate COVID-19 
time, a monthly count variable and time since the inter-
ruption variable. The time series counterfactual was cal-
culated following the start of the pandemic to estimate 
what would have happened to the rate of postnatal check 
if there was no interruption by the COVID-19 pandemic. 
The incidence rate ratio (IRR) compares the ratio of rates 
between the two time periods. ITS was modelled overall 
and separately by age groups, region, deprivation quintile 
and ethnicity.

Regression analysis was used to investigate the asso-
ciation between maternal characteristics and the risk 
of having no record of a maternal postnatal healthcare 
examination. Again, since patients could have multi-
ple separate births, one random observation from the 
initial cohort was selected for each follow-up cohort, 
and cohorts were modelled separately. The associa-
tion was estimated by univariable and multivariable 
analysis adjusting for key maternal demographics with 
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complete-case analysis. To model a change in the effect 
of maternal demographics on the odds of no postnatal 
examination before or during the pandemic, data was 
further stratified to 2019 or 2022 onwards, then mod-
elled to compare any changes in odds ratios following the 
recovery.

Results
Description of the cohort
There was a total of 626,180 patients from 2535 practices 
in the study period with a recorded birth event. There 
were 96,280 (15.4%), 204,490 (32.7%) and 325,580 (50.0%) 
patients with a coded postnatal examination within 6-, 8- 
or 12-week follow-up of a delivery code, respectively. The 
mean number of clinical codes relating to the birth of a 
baby, per person, in the study period was 2.5 (SD = 2.0) 
for those with and 2.1 (SD = 1.6) for those without a post-
natal examination within 12  weeks. Table  1 shows the 
characteristics of each of the study populations for the 
specified follow-up periods, with a mean age of 28 years 
at delivery, and the majority with a healthy BMI (36%), 
followed by overweight (23%) and obese (20–21%). A 
large proportion of the study population was White 
(~ 81%), followed by Asian (~ 11%) and Black (~ 3%) eth-
nicity with 0.4% missing. Most of the population had no 
comorbidities (~ 86%) as defined by the Charlson Index. 
The most common condition was asthma and/or chronic 
obstructive pulmonary disease (COPD) in 9.8% of the 
study population (see Additional file 1: Tab.S1).

The most common delivery codes recorded were 
“Spontaneous vertex delivery”, “Single live birth” and 
“Delivery normal”, and the most common postnatal codes 
were “Maternal postnatal 6 week examination”, “Postnatal 
examination normal” and “Postnatal maternal examina-
tion”. For a summary of the ten most frequent codes, see 
Additional file 1: Tab.S2.

Rate of postnatal examinations
The rate of postnatal examinations reduced at the start 
of the COVID-19 pandemic. For examinations within 
6 weeks, the greatest reduction was from 192.1 to 144 per 
1000 deliveries, equating to a 24.7% drop between Janu-
ary and March 2020. For examinations within 8  weeks, 
the greatest fall was from 368.2 to 279.3 per 1000 deliv-
eries, equating to a 24.1% drop between January and 
March 2020. Rates for 6 and 8 weeks remained low but 
fluctuated throughout the national lockdown periods 
and eventually recovered to pre-pandemic rates around 
November 2022 (Fig. 1), suggesting 200 and 400 per 1000 
new mothers received postnatal examinations within the 
recommended 6-8 weeks.

Pre-pandemic rates were higher for postnatal checks 
within 12 weeks follow-up (473.7 per 1000 in December 

2019) and reduced initially but recovered quickly. Rates 
within 12  weeks continued to rise, reaching and sur-
passing pre-pandemic levels to 622.3 per 1000 in May 
2023 (an increase of 31.4%). Rates also varied by mater-
nal demographics. By age, rates were lower for younger 
and older groups (< 24 and ≥ 40 years). Rates were lower 
and remain lower for women residing in the North East, 
North West, West Midlands and Yorkshire regions of 
England. Women from ethnic minorities also had fewer 
appointments over time with a pronounced reduction 
during the national lockdown periods. Similarly, rates 
were lower in women from the bottom two deprivation 
quintiles across the entire study period (Figs. 2 and 3).

The impact of the pandemic on rates
Interrupted time series showed reduced incident rate 
ratios (IRRs) at the start of the pandemic of 0.87 (95% 
confidence interval (CI): 0.83–0.91) for 6  weeks and 
0.84 (0.81–0.87) for 8  weeks, with a small increase to 
IRRs for 12 weeks (1.06; CI 1.04–1.08) (Table 2). Adjust-
ing for short-term autocorrelation using Newey-West 
robust standard errors had minimal impact on point 
estimates: the immediate drop in postnatal examina-
tions at pandemic onset remained unchanged (IRR of 
0.87 and 0.84  for 6 and 8 weeks, respectively), although 
the 95% CI widened slightly, reflecting a more conserva-
tive estimate of  uncertainty (Additional file  1: Tab.S3). 
The greatest reduction in IRRs was observed for age cat-
egory 25–29 years (IRR 0.83 (0.79–0.86)) and for ethnic-
ity classified as “Other” (IRR 0.77 (0.68–0.87)). IRRs for 
deprivation varied by quintiles from 0.81 (0.78–0.85) for 
quintile 3 to 0.91 (0.86–0.95) in the most deprived quin-
tile 1. The counterfactual, reflecting the expected trend if 
no interruption had occurred, demonstrated a steady or 
continued downward trajectory in the rate of postnatal 
examinations overall (Additional file  1: Fig. S1) and by 
demographic sub-group.

The association of characteristics and no postnatal 
examination
The odds of no postnatal examination in the 8 weeks after 
birth were greater for women of ethnic minorities com-
pared to White women (Table 3). For Chinese or Other, 
the odds ratio was 1.16 (95% confidence interval: 1.11–
1.21), Asian 1.11 (1.09–1.14), Black 1.08 (1.03–1.12), 
Mixed 1.08 (1.03–1.14). The odds of no postnatal exami-
nation were also greater for the more deprived quintiles 
compared to the least deprived. The odds of not having 
a timely postnatal examination were 34% higher for the 
most deprived quintile compared to the least deprived, 
and 21% higher for the second most deprived quintile.

The association between no examination and region 
varied substantially; for example, the odds for no 
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postnatal examination in the recommended 6 weeks was 
1.76 (1.70–1.83) for the East Midlands compared to Lon-
don, but just 1.04 (1.01–1.07) within 12 weeks. Similarly, 
the odds were 0.49 (0.48–0.51) in 12  weeks follow-up 
in South East, but 1.51 in 6  weeks. This suggests most 
regions can accommodate examinations within a longer 
follow-up period, but some regions record more exami-
nations in the recommended time than others. Further-
more, older women and women with a comorbidity were 
more likely to receive a timely examination compared 
to younger, healthier individuals (Table  3). Comparing 
associations of risk before and after the pandemic (2019 
v 2022), age and BMI remain unchanged; however, the 
risk in some regions compared to London has improved. 
The odds of no examination for deprived socioeconomic 
groups remain and increased for a postnatal examina-
tion within 6-8  weeks for the North West and South 
East, those with existing comorbidity and Asian ethnicity 
(Additional file 1: Tab.S4).

Discussion
This study observed a substantial reduction in the rate 
of postnatal examinations in the first lockdown period 
of the COVID-19 pandemic in England. Rates fluctuated 
before gradually returning to pre-pandemic levels. How-
ever, the recovery of service delivery varied, showing that 
fewer patients received a postnatal examination in the 
recommended 6-8 weeks compared to 12 weeks follow-
up throughout the pandemic and beyond. Furthermore, 
there were persistent regional, socioeconomical and eth-
nic disparities in accessing the routine postnatal check. 
These factors also remain significantly associated with 
the risk of no postnatal examination.

Reduction in postnatal care during the pandemic
The significant reduction observed in this study at the 
onset of the COVID-19 pandemic corresponds with the 
imposed lockdown and widespread restrictions in place 
across in England. Similar findings have been observed 

Fig. 1  The rate of postnatal (PN) examinations per 1000 unique patients reduced during the pandemic. Rate was calculated for each calendar 
month using the delivery date as the reference point assessing whether PN checks occurred within 6, 8 or 12 weeks following a delivery code. The 
proportion of PN checks within the defined follow-up period was estimated relative to the total number of deliveries in that index month. Due 
to this calculation method, the initial reduction observed in PN examinations during the national lockdown periods (indicated by grey-shaded bars), 
appear as a reduction in the months prior to the lockdowns
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Fig. 2  The rate of postnatal (PN) examinations per 1000 unique patients stratified by age or ethnic group. Rate of examinations was calculated 
for each calendar month, stratified by age or ethnicity, using the delivery date as the reference point assessing whether PN checks occurred 
within 6, 8 or 12 weeks following a delivery code. The proportion of PN checks within the defined follow-up period was estimated relative 
to the total number of deliveries in that index month. Due to this calculation method, the initial reduction observed in PN examinations 
during the national lockdown periods (indicated by grey-shaded bars), appear as a reduction in the months prior to the lockdowns
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globally, including the initial changes to healthcare deliv-
ery and public behaviours. Routine healthcare was dep-
rioritised as resources were redirected to containing the 
spread and managing the clinical impact of COVID-19 
infections. Numerous studies have demonstrated similar 
findings in access and delivery of routine healthcare dur-
ing this period [20–22].

Despite the interruption caused by the initial lockdown 
periods of the pandemic, the study showed a subsequent 
upward trajectory as healthcare services recovered. 

The upward trajectory demonstrated an improvement 
in rates of examinations within 6 or 8  weeks similar to 
2019 by the end of 2022; however, recovery for examina-
tions within 12  weeks was much quicker. This upward 
trend may not have been solely due to post-lockdown 
recovery but could also be attributed to other factors, 
such as a policy change implemented prior to the start 
of the pandemic. The general practitioner (GP) contract 
was updated in February 2020 to include a standardised 
6-to-8  week postnatal check for new mothers, with the 

Fig. 3  The rate of postnatal (PN) examinations per 1000 unique patients stratified by region or index of multiple deprivation (IMD) quintile. Rate 
of examinations was calculated for each calendar month, stratified by region or IMD, using the delivery date as the reference point assessing 
whether PN checks occurred within 6, 8 or 12 weeks following a delivery code. The proportion of PN checks within the defined follow-up period 
was estimated relative to the total number of deliveries in that index month. Due to this calculation method, the initial reduction observed in PN 
examinations during the national lockdown periods (indicated by grey-shaded bars), appear as a reduction in the months prior to the lockdowns
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addition of £12 million in funding to support the change 
[4]. This change aimed to ensure that the postnatal check 
was offered as an essential service to all mothers as a sep-
arate appointment in addition to the routine baby check 
appointments during this period. The pandemic likely 
stalled the effects of the initial change in contract by lim-
iting access to care in the first few months. At the same 
time, births in England and Wales fell from ~657,000 in 
2019 to ~614,000 in 2020, with a modest recovery in 2021 
(~625,000) before declining again (~605,000 in 2022; 

591,000 in 2023; est. ~568,000 in 2024) [23]. While the 
total number of live births declined, the proportion of 
deliveries receiving a postnatal examination initially fell 
and later recovered, likely reflecting both the GP con-
tractual changes and reduced demand. Nevertheless, 
disparities in access and delays in examinations remain, 
highlighting persistent inequities in care or patients’ abil-
ity to attend appointments.

Regional, socioeconomic and ethnic disparities
The analysis showed significant variation in postnatal 
care across regions, deprivation quintiles and between 
ethnic groups. Whilst these changes reflected the pan-
demic’s impact on routine antenatal care, factors that 
increase the likelihood of having late or no postnatal 
examination overlap with many risk factors for adverse 
outcomes of COVID-19 infections, such as ethnic 
minority groups and deprivation, meaning that the con-
sequences of these changes may not have been evenly 
distributed. For example, ethnic minority groups were 
shown to have an increased risk of suffering more seri-
ous COVID-19 infections and outcomes [24]. As a result, 
the initial reduction in postnatal examinations for these 
groups may have been related to increased concern 
around contracting COVID-19 and were more likely to 
avoid appointments. However, comparing the risk before 
and after the pandemic recovery, in 2022, the risk of 
missing appointments remained higher for ethnic minor-
ity groups compared to White women, suggesting there 
are other factors contributing to the observed differences.

The Incidence Rate Ratios (IRRs) were not as pro-
nounced for some groups, such as the most deprived 
quintile. The small reduction in IRR is likely because 
this group already exhibited the lowest rate of post-
natal examinations before the onset of the pandemic. 
In contrast, more affluent groups experienced a sub-
stantial reduction in postnatal care appointments dur-
ing the onset of the pandemic. This suggests that the 
abrupt change in healthcare delivery disproportionately 
affected those who previously had better access to care, 
whilst those with existing poor access or uptake were less 
affected. The eventual recovery in the rate of postnatal 
examinations did not eliminate the pre-existing dispari-
ties in postnatal care access or uptake, which were also 
significant for women from ethnic minority groups and 
younger women.

These findings align with longstanding research show-
ing socioeconomic and ethnic disparities in healthcare 
access [25] and uptake [26], especially for maternal and 
perinatal care and health outcomes [27]. The MBR-
RACE-UK reports into maternal deaths and morbidity 
show Asian and Black women are two and four times 
more likely to die during pregnancy or up to 6  weeks 

Table 2  Incident rate ratios (IRR) for the rate of postnatal 
examinations. IRRs were estimated comparing pre-pandemic 
rates with the first national lock-down period modelled as an 
interruption in an interrupted time series analysis for COVID-19. 
IRRs by demographic are displayed for the 8-week follow-up 
cohort

IRR 95% confidence 
interval

6-weeks 0.87 0.83 0.91

8-weeks 0.84 0.81 0.87

12-weeks 1.06 1.04 1.08

Age category (year)
  14–19 0.89 0.82 0.98

  20–24 0.84 0.80 0.89

  25–29 0.83 0.79 0.86

  30–34 0.84 0.80 0.88

  35–39 0.84 0.80 0.89

  40–44 0.86 0.77 0.95

Ethnicity
  White 0.84 0.80 0.87

  Mixed 0.81 0.72 0.92

  Asian or Asian British 0.88 0.83 0.94

  Black or Black British 0.83 0.74 0.92

 Other 0.77 0.68 0.87

Deprivation
  Most deprived—1 0.91 0.86 0.95

  2 0.82 0.78 0.86

  3 0.81 0.78 0.85

  4 0.83 0.79 0.87

  Least deprived—5 0.82 0.78 0.86

Region
  East 0.83 0.79 0.87

  East Midlands 0.76 0.71 0.81

  London 0.84 0.76 0.92

  North East 1.05 0.96 1.16

  North West 0.85 0.80 0.90

  South East 0.79 0.74 0.85

  South West 0.80 0.76 0.84

  West Midlands 0.90 0.82 0.98

  Yorkshire and The Humber 0.96 0.91 1.01
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after childbirth [28]. This association was also evident 
for infant mortality in ethnic minorities and deprived 
regions [29]. Similarly, a recent study highlighted in 
the introduction found that postnatal 6-to-8  week baby 
check appointments were less frequent among ethnic 
minority groups in the UK, even after accounting for 
other risk factors such as region [13]. It was also shown 
that infants were less likely to have a check if mothers 
also had no record of a postnatal maternal examination. 
This raises the question of whether these patient groups 
are less likely to be invited, or more probably, less likely 
to take up the invitation, suggesting potential barriers 
related to access, awareness and culturally sensitive fol-
low-up care in the community, particularly if information 
about postnatal services was communicated in ways that 
were not inclusive.

The current study also highlighted regional dispari-
ties in postnatal care, with areas such as the North East, 
East and West Midlands and Yorkshire and The Humber 

having particularly lower rates of postnatal examinations. 
Access to care may be worse for ethnic minority groups 
in these regions, especially if existing challenges, such as 
deprivation, health illiteracy, language barriers, digital 
exclusion and culturally insensitive communication, are 
not addressed [30–32]. Efforts to promote equitable care 
postnatally should prioritise addressing these barriers 
and ensuring that care delivery is culturally sensitive and 
accessible to all.

The impact of delayed or no postnatal examinations 
on immediate and long-term maternal and infant health 
may well be exacerbated in marginalised communities, 
clustered in regions of the UK. There is evidence to sup-
port inequalities in outcomes of pregnancy and child-
birth in these groups, such as an increased risk of small 
for gestational age babies, with a higher incidence of low 
Apgar scores (an assessment of a newborn’s health per-
formed shortly after birth) and more neonatal admissions 
[33, 34].

Table 3  Modelling the association of patient characteristics for no postnatal examination within 6-, 8- or 12-week follow-up. Data 
presented as odds ratio (OR) and 95% confidence intervals (CI)

When patients had more than one delivery code in the study period one was selected at random to model

Reference categories for ethnicity: White, Deprivation quintile: 5 least deprived, region: London, Charlson comorbidity index score of zero
* The model for 8 weeks follow-up was also adjusted for covid time where a value of one indicated a delivery from March 2020, and the reference category zero 
indicated before March 2020

6-weeks 8-weeks* 12-weeks

OR 95% CI P value OR 95% CI P value OR 95% CI P value

(Intercept) 4.06 3.78 4.35 1.72 1.62 1.83 0.00 0.88 0.84 0.93

Age 0.998 0.996 0.999 0.002 0.999 0.998 1.000 0.228 1.010 1.009 1.011 < 0.001

BMI 0.996 0.994 0.997 < 0.001 0.996 0.995 0.997 < 0.001 0.996 0.995 0.997 < 0.001

Ethnicity

  Asian or Asian British 1.03 1.00 1.06 0.03 1.11 1.09 1.14 < 0.001 1.02 1.00 1.04 0.06

  Black or Black British 1.01 0.97 1.06 0.60 1.08 1.03 1.12 < 0.001 1.06 1.02 1.10 < 0.001

  Chinese or Other Ethnic Groups 1.07 1.01 1.13 0.01 1.16 1.11 1.21 < 0.001 1.09 1.05 1.14 < 0.001

Mixed 1.03 0.97 1.10 0.28 1.08 1.03 1.14 < 0.001 1.13 1.08 1.18 < 0.001

Deprivation quintile < 0.001 < 0.001

  1 1.08 1.05 1.11 < 0.001 1.34 1.31 1.37 < 0.001 1.24 1.22 1.27 < 0.001

  2 1.06 1.03 1.09 < 0.001 1.21 1.18 1.24 < 0.001 1.11 1.09 1.13 < 0.001

  3 1.01 0.98 1.04 0.45 1.10 1.07 1.12 < 0.001 1.06 1.04 1.08 < 0.001

  4 0.97 0.95 1.00 0.06 1.04 1.02 1.07 < 0.001 1.02 1.00 1.04 0.11

Region

  East 1.56 1.51 1.62 < 0.001 0.94 0.91 0.97 < 0.001 0.61 0.59 0.63 < 0.001

  East Midlands 1.76 1.70 1.83 < 0.001 1.32 1.28 1.37 < 0.001 1.04 1.01 1.07 0.01

  North East 1.77 1.69 1.87 < 0.001 1.39 1.33 1.45 < 0.001 0.99 0.96 1.03 0.67

  North West 1.52 1.46 1.58 < 0.001 1.19 1.15 1.24 < 0.001 0.80 0.77 0.83 < 0.001

  South East 1.51 1.44 1.58 < 0.001 0.82 0.79 0.85 < 0.001 0.49 0.48 0.51 < 0.001

  South West 1.47 1.42 1.53 < 0.001 0.89 0.86 0.92 < 0.001 0.65 0.63 0.67 < 0.001

  West Midlands 1.23 1.17 1.29 < 0.001 1.33 1.27 1.39 < 0.001 1.01 0.97 1.05 0.62

  Yorkshire and The Humber 1.85 1.78 1.92 < 0.001 1.27 1.23 1.32 < 0.001 0.90 0.88 0.93 < 0.001

Charlson comorbidity Index Score > 0 0.93 0.90 0.97 < 0.001 1.01 0.98 1.04 0.52 1.09 1.06 1.12 < 0.001

Covid time 1.07 1.05 1.08 < 0.001
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Policy implications and recommendations
While some recovery has been observed following the 
pandemic’s initial phase, disparities in access or uptake 
remain. These findings demonstrate the urgent need for 
healthcare systems to prioritise equitable access to, and 
uptake of, postnatal care, particularly for socioeconomi-
cally disadvantaged and ethnic minority groups. This 
is critical due to the higher rates of maternal and infant 
mortality in these populations. This is particularly chal-
lenging when the number of GPs per patient also varies 
by local area, with 15% more patients to GPs in more 
deprived areas, equating to 370 more patients per sin-
gle GP [35]. Further support to primary care services or 
expansion of postnatal follow-up within women’s health 
hubs is urgently needed to sustain postnatal follow-up, 
especially if the service will remain within an already 
overburdened primary care system [36, 37].

The observed disparity is highly likely to have sig-
nificant implications for maternal and infant health 
outcomes, as maternal mortality is highest in the first 
42  days postpartum [38]. Timely postnatal examina-
tions are critical for identifying and managing complica-
tions. For example, achieving blood pressure (BP) control 
within 6 weeks is associated with a persistently lower BP 
at 6 months [39] and at 4  years, with an estimated 30% 
reduction in subsequent cardiovascular risk [40]. Echo-
cardiographic improvements are also evident by 6 weeks 
but show little change from 6  weeks to 6  months [41], 
suggesting early control may limit vascular remodelling. 
Similarly, postpartum diabetes screening at 4–12  weeks 
enables earlier detection of dysglycaemia and timely 
intervention. Given that cardiometabolic conditions like 
hypertensive disorders of pregnancy and gestational dia-
betes are both common and disproportionately affect 
minoritised populations [42–44], equitable and timely 
postnatal assessment is essential to reduce long-term car-
diometabolic risk. Further work is needed to understand 
if these disparities stem from certain patient groups not 
being offered appointments, not being offered them in 
a timely manner, or not taking up these appointments 
when offered—or a combination of these factors. Further 
understanding will help guide interventions to improve 
appointment offerings, as well as uptake and access for 
socioeconomically disadvantaged and ethnic minority 
groups.

Efforts to improve access and uptake of postnatal care 
should focus on immediate interventions for at-risk 
populations, alongside long-term strategies and early 
postnatal preventative action to address systemic health 
inequalities. However, financial incentives alone may not 
be sufficient; tailored interventions are also needed to 
address the unique needs of disadvantaged populations 
by targeting areas with the highest health inequalities 

[31]. This includes improving outreach to communities 
with low health literacy, language barriers and limited 
digital access [45]. Such change in the postnatal period 
likely needs effective collaboration and communication 
between maternity and primary care services.

Furthermore, improving health between pregnancies 
is an opportunity to prevent poor outcomes in subse-
quent pregnancies and in women’s later life, but requires 
timely interventions to address modifiable risk factors. 
This includes prioritising care for individuals at imme-
diate risk, as well as those with long-term risk of devel-
oping comorbidities. Enhanced processes are needed 
to optimise care delivery and reduce the burden on the 
healthcare system, ensuring that high-risk groups receive 
targeted, effective interventions [31].

Strengths and limitations
These observations are based on comprehensive data 
from over 2500 primary care practices covering 43% of 
the English population [46]. This study provides valu-
able insights into postnatal care trends before, during 
and after the COVID-19 pandemic. However, it is 
important to note some limitations. The study relied on 
coded entries in the patient electronic health records to 
identify postnatal healthcare interactions, which may 
have led to an underestimation of interactions if they 
were not coded, documented in free text or coincided 
with the baby check appointment. Furthermore, the 
follow-up period (within 6, 8 and 12 weeks of a deliv-
ery code) may have missed checks that occurred after 
the follow-up. Conversely, the inclusion of all recorded 
postnatal examinations, including those in the com-
munity, may have led to a slight overestimation. Fur-
thermore, in sensitivity analyses, we accounted for 
short-term autocorrelation using Newey-West robust 
standard errors, which had minimal impact on point 
estimates, though confidence intervals widened slightly. 
We did not adjust for seasonality; while England shows 
modest birth seasonality with a slight late-summer/
early-autumn peak, the abrupt pandemic-related drop 
is unlikely to be explained by either factor. Our regres-
sion analyses used complete-case data. Missingness 
was very low for variables such as ethnicity (< 0.4%) and 
IMD (< 5%) and slightly higher for BMI (< 18.5%). While 
multiple imputation could not be performed due to the 
large size of the monthly extracts, this is unlikely to 
substantially affect the results. Complete-case analysis 
may introduce bias if missingness is related to maternal 
characteristics or service use, representing a potential 
limitation of the study. Despite this limitation, the study 
offers a comprehensive overview of postnatal care dur-
ing a period of significant disruption and the status of 
healthcare provisions. Further research should explore 
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the direct impact on long-term health for women who 
experience delayed or missed postnatal healthcare 
examinations across different patient populations to 
fully understand the broader health consequences.

Conclusion
The COVID-19 pandemic significantly disrupted post-
natal care provision, with the greatest reductions 
observed during the initial phase. While there has been 
a recovery in service provision, disparities in access or 
uptake of care remain, particularly among socioeco-
nomically disadvantaged and ethnic minority groups. 
Addressing these disparities will require a combination 
of policy changes, financial incentives and targeted, 
culturally appropriate interventions to promote equita-
ble access to care for all mothers and infants.
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