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ABSTRACT
Objectives To describe rates and variation in uptake of 
pneumococcal and measles, mumps and rubella (MMR) 
vaccines in children and associated change in vaccine- 
preventable diseases (VPDs) across the first and second 
waves of the COVID- 19 pandemic.
Methods Retrospective database study of all children 
aged <19 registered with a general practice in the 
Oxford Royal College of General Practitioners Research 
and Surveillance Centre English national sentinel 
surveillance network between 2 November 2015 and 18 
July 2021.
Results Coverage of booster dose of pneumococcal 
vaccine decreased from 94.5% (95% CI 94.3% to 
94.7%) at its height on International Organization for 
Standardization (ISO) week 47 (2020) to 93.6% (95% 
CI 93.4% to 93.8%) by the end of the study. Coverage 
of second dose of MMR decreased from 85.0% (95% CI 
84.7% to 85.3%) at its height on ISO week 37 (2020) 
to 84.1% (95% CI 83.8% to 84.4%) by the end of 
the study. The break point in trends for MMR was at 
ISO week 34 (2020) (95% CI weeks 32–37 (2020)), 
while for pneumococcal vaccine the break point was 
later at ISO week 3 (2021) (95% CI week 53 (2020) 
to week 8 (2021)). Vaccination coverage for children of 
white ethnicity was less likely to decrease than other 
ethnicities. Rates of consultation for VPDs fell and 
remained low since August 2020.
Conclusion Childhood vaccination rates started to 
fall ahead of the onset of the second wave; this fall is 
accentuating ethnic, socioeconomic and geographical 
disparities in vaccine uptake and risks widening health 
disparities. Social distancing and school closures may 
have contributed to lower rates of associated VPDs, 
but there may be increased risk as these measures are 
removed.

INTRODUCTION
The UK national childhood immunisation 
programme aims to protect against serious diseases.1 
The programme has achieved high vaccination 
coverage in the population. This is important espe-
cially for measles, mumps and rubella (MMR) and 
pneumococcal vaccinations since these infections 
have high transmission rates in unvaccinated popu-
lations, and a wide range of potentially serious 

effects in those infected including pneumonia, 
meningitis and death.2–7

Through 2020/2021 there have been three 
waves of the COVID- 19 pandemic in the UK with 
varying levels of social distancing, school closure 
and lockdowns in place.8 9 A systematic review of 
17 observational studies during 2020 to assess the 
impact of the pandemic on childhood vaccination 
coverage found that there was a decline in the total 
number of vaccines administered and consequent 
reduction in coverage, with many children missing 
out on their vaccine doses.10 Results from a study 
in over 2600 primary care practices and >35 child 
health providers found that in the first 3 weeks of 
social distancing in 2020 in the UK, MMR vaccina-
tion counts were 19.8% lower (95% CI −20.7% 
to −18.9%) than for the same period in 2019.11 12 
There were signs of a recovery by April 2020.13

Key messages

What is already known on this topic
 ► During the first wave of the COVID- 19 pandemic 
in the UK, transient declines in preschool 
vaccinations were observed.

What this study adds
 ► This study covering the impact of the second 
and third national lockdowns in the UK showed 
a small but significant decrease in coverage of 
measles, mumps and rubella and pneumococcal 
vaccines over the course of the study. This 
decrease in vaccine coverage varied by 
ethnicity, socioeconomic status and location.

 ► Consultations for vaccine- preventable diseases 
in primary care also decreased to negligible 
rates from August 2020.

How this study might affect research, practice 
or policy

 ► It is important to continue to monitor trends 
in childhood vaccination coverage during the 
pandemic, especially among children from 
ethnic minorities and lower socioeconomic 
groups, as reductions in coverage may lead to 
widening health disparities.
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We carried out this research to report any impact of the 
pandemic on vaccine uptake in children, especially MMR and 
pneumococcal vaccines, exploring any disparities in coverage 
over the duration of the pandemic, and to see if there was an 
impact on vaccine- preventable diseases (VPDs). We report on 
the first two completed waves, with the third wave ongoing.

METHODS
Study design, setting and data sources
We undertook a retrospective study nested within the English 
national influenza sentinel surveillance network run by the 
Oxford Royal College of General Practitioners Clinical Infor-
matics Digital Hub (ORCHID). Previous studies demonstrated 
that the age- sex distribution of patients in the network is broadly 
similar to the English national census distribution.14 ORCHID 
data have been used for previous childhood vaccine research.15 
The VPDs studied have been reported by the network in its 
weekly and annual reports for over 50 years.16

Participants
The study included data from all children aged <19 who were 
registered with a general practitioner between 2 November 2015 
and 18 July 2021. We compared any change in birth rate with 
that reported by the Office for National Statistics (ONS).17

Variables
We extracted data on age, gender and ethnicity which were 
recorded using an ontology to maximise identification,18 

socioeconomic status measured using the Index of Multiple 
Deprivation (IMD)19 20 and rurality using the ONS classifica-
tion based on individual- level postcode.21 We have used practice 
postcode to assign IMD and household setting where no valid 
patient postcode was available (~3%).

We also extracted vaccination status and consultations for 
VPDs from the pseudonymised vaccination record and comput-
erised medical records of all children <19 within the network 
using the Systematized Nomenclature of Medicine- Clinical 
Terms (SNOMED- CT).22

Statistical analysis
Calculation of childhood vaccination rates and rates of VPDs
Weekly vaccination coverage for the first dose of MMR was 
calculated by dividing the number of children <2 who had been 
given one dose of MMR by the number of children <2 regis-
tered within the ORCHID network that week. Coverage for the 
second dose of MMR was calculated similarly for children <5 
who had been given two doses.

Weekly vaccination coverage for the first dose of pneumo-
coccal vaccine was calculated by dividing the number of chil-
dren <1 who had been given one dose of pneumococcal vaccine 
by the number of children <1 registered within the ORCHID 
network that week. Coverage for the booster dose of pneumo-
coccal vaccine was calculated similarly for children <2 who had 
been given two doses. To account for the change from a three- 
dose schedule in 2020,23 our definition of pneumococcal vaccine 
coverage prior to 1 January 2020 counted children who had had 

Table 1 Cross- sectional profile of population at start and end of the study compared with midyear population estimates from the Office for 
National Statistics

Week 45 (2015)
ONS midyear 2015 population 
estimates for England49 Week 28 (2021)

ONS midyear 2020 population 
estimates for England49

Children included (n) 1 094 150 12 338 887 1 043 968 12 699 899

Ethnicity White—593 032 (54.2%)
Black—35 446 (3.2%)
Asian—78 692 (7.2%)
Other—12 148 (1.1%)
Missing/unclassified—344 307 
(31.5%)

White—8 903 313 (78.5%)*
Black—562 333 (5.0%)*
Asian—1 136 293 (10.0%)*
Other—145 004 (1.3%)*
Missing/unclassified—NA*

White—500 162 (47.9%)
Black—34 008 (3.3%)
Asian—71 753 (6.9%)
Other—15 555 (1.5%)
Missing/unclassified—390 766 
(37.4%)

NA

IMD quintile 1 (most deprived)—233 093 
(21.3%)
5 (least deprived)—242 733 
(22.2%)

1 (most deprived)—2 962 565 
(24.0%)
5 (least deprived)—2 301 477 
(18.7%)

1 (most deprived)—226 230 
(21.7%)
5 (least deprived)—218 708 
(20.9%)

1 (most deprived)—3 018 135 (23.8%)
5 (least deprived)—2 352 108 (18.5%)

Living in urban/rural settings Conurbation—407 092 (37.2%)
Urban—506 868 (46.3%)
Rural—180 173 (16.5%)

Conurbation and urban—10 505 
165 (80.8%)†
Rural—2 500 562 (19.2%)†

Conurbation—405 644 (38.9%)
Urban—455 314 (43.6%)
Rural—182 948 (17.5%)

Conurbation—5 835 864 (43.1%)†
Urban—4 948 489 (36.6%)†
Rural—2 994 260 (22.1%)†

*From 2011 census for ages 0–17 years.50

†From statistical digest of rural England for ages 0–19 years.51

IMD, Index of Multiple Deprivation; NA, not applicable; ONS, Office for National Statistics.

Figure 1 Trends in weekly pneumococcal vaccination rates (and 
95% CI) over the last 5 years. ISO, International Organization for 
Standardization.

Figure 2 Trends in weekly measles, mumps and rubella (MMR) 
vaccination rates (and 95% CI) over the last 5 years. ISO, International 
Organization for Standardization.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/archdischild-2021-323630 on 31 M

arch 2022. D
ow

nloaded from
 

http://adc.bmj.com/


3Hoang U, et al. Arch Dis Child 2022;0:1–7. doi:10.1136/archdischild-2021-323630

Original research

three doses of pneumococcal vaccine. The second/third dose 
of pneumococcal vaccine will be referred to as booster dose of 
pneumococcal vaccine henceforth.

Weekly VPD rates were calculated by dividing the total number 
of consultations for VPDs per week by the number of children 
registered within the ORCHID network. The list of vaccines, 
VPDs and their associated SNOMED- CTs used for this study is 
included in online supplemental appendix 1.

Data are presented graphically by the International Organiza-
tion for Standardization (ISO) week.24

Segmental linear regression analysis and examination of inequalities 
in vaccination trends
Linear regression was used to model trends in vaccination 
coverage and to identify inequalities by ethnicity, IMD and 
urban/rural location.

Segmental linear regression analysis was used to identify any 
break points in the vaccination trends. This regression analysis 
uses an iterative process to estimate the slopes and break points 
in generalised linear models which have one or more segmented 
relationships in the predictor.25

Inequalities in coverage following break points in the vaccina-
tion trend were of particular interest, thus an interaction term 
between ethnicity and break point was added to the regression 
model. Similar analysis was undertaken to examine the inequali-
ties by IMD and urban/rural location.

Statistical analyses were undertaken using R V.3.5.1.

Ethical considerations
This study was classified as a service evaluation (measuring what 
standard of care is achieved) by the Medical Research Council/
Health Research Authority decision tools26 so did not require 
formal ethics approval; it was approved by the RCGP Approval 
Committee (data request ORC_05_2020). This study does not 
include patients who opted out of record sharing, approximately 
2%.

RESULTS
The population
The number of registered children <19 whose data contributed 
to the analysis reduced from 1 094 150 in 2015 to 1 043 968 in 
2021 (see table 1). This fall of 4.6% is smaller than the decrease 
in the proportion of live births over this period of 11.8% 
reported by ONS.27 28 There was a 6.3% lower proportion of 
children of white ethnicity over the course of the study, while the 
proportion of births of children of white ethnicity decreased by 
3.7% between 2015 and 2019.27 29

Trends in childhood vaccinations
Coverage of pneumococcal booster doses decreased from 94.5% 
(95% CI 94.3% to 94.7%) on ISO week 47 (2020) to 93.6% 
(95% CI 93.4% to 93.8%) by the end of the study. In turn, 
coverage of the second dose of MMR decreased from 85.0% 
(95% CI 84.7% to 85.3%) on ISO week 37 (2020) to 84.1% 
(95% CI 83.8% to 84.4%) by the end of the study (see figures 1 
and 2).

Segmental linear regression analysis showed that the break 
point in trends for booster dose of pneumococcal vaccine was 
at ISO week 3 (2021) (95% CI ISO week 53 (2020) to week 8 
(2021)), while the break point for trends in the second dose of 
MMR was at ISO week 34 (2020) (95% CI ISO weeks 32–37 
(2020)). The segmental regression analysis showed that the 
break point in trends for the first dose of MMR was at ISO week 
21 (2019) (95% CI ISO week 18 (2019) to week 23 (2019)), 
while the break point in trends for the first dose of pneumo-
coccal vaccine was at ISO week 53 (2020) (95% CI ISO week 49 
(2020) to week 4 (2021)).

Vaccination coverage had reduced for children of all ethnic-
ities (see figures 3 and 4). Coverage declined less in children 
of white ethnicity than other ethnic groups following the break 
point, especially for the second doses of MMR. Compared with 
children of white ethnicity, coverage of the second dose of MMR 
following the break point reduced by −0.041 (95% CI −0.045 
to −0.038) per week for children of black ethnicity and −0.002 

Figure 3 Trends in weekly rates of coverage of booster dose of 
pneumococcal vaccine (and 95% CI) over the last 5 years by ethnicity. 
ISO, International Organization for Standardization.

Figure 4 Trends in weekly rates of coverage of second dose of 
measles, mumps and rubella (MMR) (and 95% CI) over the last 5 years 
by ethnicity. ISO, International Organization for Standardization.

Table 2 Average reduction in vaccine coverage per week following the break point by ethnicity (95% CI)

Ethnicity

Booster dose of pneumococcal vaccine
Break point: week 3 (2021)
(95% CI week 53 (2020) to week 8 (2021))

Second dose of MMR vaccine
Break point: week 34 (2020)
(95% CI weeks 32–37 (2020))

White Reference group Reference group

Black −0.0071 (95% CI −0.0097 to −0.0045) −0.041 (95% CI −0.045 to −0.038)

Asian 0.0084 (95% CI 0.0063 to 0.0105) −0.002 (95% CI −0.005 to −0.0009)

Other 0.0156 (95% CI 0.0129 to 0.0184) −0.011 (95% CI −0.015 to −0.0071)

MMR, measles, mumps and rubella.
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(95% CI −0.005 to −0.0009) per week for children of Asian 
ethnicity.

The reduction in coverage of pneumococcal booster doses per 
week following the break point was −0.0071 (95% CI −0.0097 
to −0.0045) for children of black ethnicity compared with chil-
dren of white ethnicity. In contrast, coverage of pneumococcal 
booster doses increased by 0.0084 (95% CI 0.0104 to −0.0068) 
per week for children of Asian ethnicity compared with chil-
dren of white ethnicity (see table 2). Similar inequalities were 
observed for coverage by urban/rural location (see table 3 and 
figures 5 and 6).

For each quintile increase in IMD, the average rate of change 
in second dose of MMR coverage was 0.0099 (95% CI 0.0092 
to 0.0105), while the average change in coverage of pneumo-
coccal booster doses was 0.0014 (95% CI 0.00091 to 0.0018) 
(see figures 7 and 8).

Trends in VPDs over the last 5 years
Presentation of VPDs had reduced to negligible rates by week 
32 (2020). Figure 9 showed that the break point in trends for 
mumps disease rates was within 1 week of the first national lock-
down. The break points in trends for VPD rates were less clearly 
associated with the national lockdowns.

DISCUSSION
Principal findings
The COVID- 19 pandemic has had a small but significant effect 
on coverage of childhood pneumococcal and MMR vaccinations.

Coverage for pneumococcal booster doses at the end of our 
study was 93.6% (95% CI 93.4% to 93.8%). This is compa-
rable to data published by Public Health England (PHE) which 
showed that pneumococcal conjugate vaccine coverage in chil-
dren 12 months of age was 93.4% in the first quarter of 2021.30

In turn, the coverage for second dose of MMR at the end of 
our study was 84.1% (95% CI 83.8% to 4.4%), which is lower 
than the published data which showed MMR coverage in chil-
dren 24 months of age was 89.3% in the first quarter of 2021.30

There were significant ethnic, socioeconomic and urban/rural 
differences in vaccination coverage, especially for MMR.

In our study, so far, there have been no recorded increases 
in VPDs among children, with negligible consultation rates 
for most VPDs. This may have been confounded by cases not 
presenting to healthcare or by cases presenting to parts of the 
National Health Service (NHS) other than general practice, with 
a subsequent delay in reporting and recording in the primary 
care record. Data from the WHO for all four nations of the UK 
showed that between 2019 and 2020, the number of cases of 
measles had reduced by 91.3%, mumps by 31.2% and rubella 
by 100%. In contrast, globally between 2019 and 2020, measles 
cases reduced by 82.8%, mumps increased by 157.8% and 
rubella reduced by 79.3%.31

Strengths and weaknesses
The strengths of our study include its large sample size from 
a nationally representative sentinel network, the long period 
covered with weekly vaccine coverage rates, including data 
covering the second and third national lockdowns; and that we 
covered trends in both vaccine coverage and VPD rates.

A limitation of our study involves the quality of recording in 
routinely collected data. Our sentinel network has been involved 
in monitoring respiratory infections and vaccinations for over 50 
years and has had regular feedback on data quality.14 16 Another 
limitation relates to the duration of our study, which covered 
a number of changes to the childhood vaccination schedule, 
including the change to a two- dose pneumococcal conjugate 
vaccine schedule in 2020. Changes to the two- dose pneumo-
coccal vaccine schedule have been taken into account in this 
study, although the broader changes in the childhood vaccina-
tion programme have not been adjusted for in this analysis. Our 
study only covered two vaccinations as these infections have 
high transmission rates in unvaccinated populations, and the 
resulting VPDs associated with low vaccine coverage are likely 
to be the first to become apparent. However, the trends in these 
two vaccinations may not reflect the trend in all childhood vacci-
nation rates, especially those provided outside primary care.

It is important to note that changes in coverage associated with 
marked reductions in vaccine administrations will be delayed.32 

Table 3 Average reduction in vaccine coverage per week following the break point by urban/rural location (95% CI)

Urban/rural location

Booster dose of pneumococcal vaccine
Break point: week 3 (2021)
(95% CI week 53 (2020) to week 8 (2021))

Second dose of MMR vaccine
Break point: week 34 (2020)
(95% CI weeks 32–37 (2020))

Urban Reference group Reference group

Conurbation 0.0016 (95% CI 0.000 to 0.0031) −0.0209 (95% CI −0.0229 to −0.0188)

Rural −0.0020 (95% CI −0.0038 to −0.0002) 0.0049 (95% CI 0.0025 to 0.0073)

MMR, measles, mumps and rubella.

Figure 5 Trends in weekly rates of coverage of booster dose of 
pneumococcal vaccine (and 95% CI) over the last 5 years by Index 
of Multiple Deprivation (IMD). ISO, International Organization for 
Standardization.

Figure 6 Trends in weekly rates of coverage of second dose of 
measles, mumps and rubella (MMR) (and 95% CI) over the last 5 years 
by Index of Multiple Deprivation (IMD). ISO, International Organization 
for Standardization.
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For example, most children who turn 2 years of age during the 
early months of the pandemic will have received the first dose of 
MMR and the pneumococcal booster well before the start of the 
pandemic. Therefore, changes in coverage that occur because of 
decreased vaccine administrations during the pandemic will not 
be seen until weeks when a substantial proportion of children 
have turned 2 years old. Our methodology for calculating vacci-
nation coverage has allowed us to compare our results directly 
with national published statistics.30 However, as our study takes 
in a larger window of observation than stipulated by the NHS 
vaccination schedule, it may be less sensitive to secular trends in 
coverage.32

Finally, our definition of VPDs included pneumonia or 
pneumonitis, not all of which are vaccine- preventable cases. 
Conversely, in the setting of COVID- 19, care- seeking patterns 
might be quite different for respiratory illnesses in particular, 
and some cases of COVID- 19 (particularly among adolescents) 
might be classified as ‘pneumonia or pneumonitis’ under the 
definition that we have used.

Interpretation, unanswered questions and need for further 
work
It is reassuring that this large representative data set indicates 
general practice delivery of childhood immunisations has 
remained good, especially during the first lockdown. Our study 
is comparable to data from WHO and PHE,30 31 33 34 although 
the coverage rates for MMR are lower in our data set than the 
PHE. This may be the result of some vaccinations being given in 
community settings not attached to a general practitioner.

Our results show that pneumococcal vaccine coverage has been 
declining steadily over time and accelerated in the pandemic. 
In contrast, MMR coverage seemed to be increasing but this 
plateaued in the pandemic. There are a number of possible expla-
nations for this observed decline in these childhood vaccination 
rates, including the pivotal role general practice has played in 
the national COVID- 19 vaccine implementation.35 Early studies 

showed that general practice- led sites delivered two in three of 
all COVID- 19 vaccinations in England between December 2020 
and April 2021,36 this may have impacted capacity for routine 
vaccinations during the period of our study.

There are a number of possible explanations for the differen-
tial decline in coverage by ethnicity, socioeconomic status and 
geographical location. Ethnic and socioeconomic differences 
in parents’ perception of the importance of immunisations, 
whether immunisations were permitted or culturally acceptable 
and their understanding of immunisation schedules have been 
shown to affect immunisation decisions.37 38 Recent research on 
COVID- 19 vaccines have found a marked difference in vaccine 
hesitancy by race/ethnicity,39–41 with a much greater proportion 
of ethnic minority populations expressing concern about side 
effects and the long- term effects of vaccines on health. Some 

Figure 7 Trends in weekly rates of coverage of booster dose of 
pneumococcal vaccine (and 95% CI) over the last 5 years by rural/urban 
location. ISO, International Organization for Standardization.

Figure 8 Trends in weekly rates of coverage of second dose of 
measles, mumps and rubella (MMR) (and 95% CI) over the last 5 
years by rural/urban location. ISO, International Organization for 
Standardization.

Figure 9 Trends in weekly vaccine- preventable disease (VPD) rates 
over the last 5 years. ISO, International Organization for Standardization.
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have capitalised on this lack of trust in vaccines to spread misin-
formation.42 This differential decline in coverage may also reflect 
access barriers, including difficulties in accessing vaccination 
appointments during the pandemic.43–45 Thus, it is important 
to continue to monitor these trends to record any reduction 
in coverage from the second and third lockdowns, especially 
among ethnic minority groups and lower socioeconomic groups 
which will lead to widening health disparities.38 46

These data show that there may be an increasing risk of 
preventable serious childhood diseases if the modest reductions 
in vaccination rates are not rapidly reversed especially in those 
populations with greater rates of decline.47 48 The drive to offer 
COVID- 19 booster vaccinations in adults and the expansion 
of COVID- 19 vaccinations for children should not be at the 
expense of routine childhood immunisation rates.

Twitter Simon de Lusignan @Lusignan_S
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Supplementary appendix 1 – SNOMED codes used 

 

MMR 

 

SNOMED CT 

Identifier (SCTID) 

Description 

38598009 Administration of vaccine product containing only Measles morbillivirus and Mumps orthorubulavirus 

and Rubella virus antigens (procedure) 

170431005 Administration of booster dose of vaccine product containing only Measles morbillivirus and Mumps 

orthorubulavirus and Rubella virus antigens (procedure) 

170432003 Administration of pre-school booster dose of vaccine product containing only Measles morbillivirus and 

Mumps orthorubulavirus and Rubella virus antigens (procedure) 

170433008 Administration of second dose of vaccine product containing only Measles morbillivirus and Mumps 

orthorubulavirus and Rubella virus antigens (procedure) 

308081000000105 Measles mumps and rubella vaccination-first dose (procedure) 

505001000000109 Measles mumps rubella catch-up vaccination (procedure) 

571591000119106 Administration of vaccine product containing only live attenuated Measles morbillivirus and Mumps 

orthorubulavirus and Rubella virus antigens (procedure) 

1037251000000102 First measles mumps and rubella vaccination given by other healthcare provider (finding) 

1037271000000106 Second measles mumps and rubella vaccination given by other healthcare provider (finding) 

473166002 History of measles, mumps and rubella vaccination (situation) 

150971000119104 Measles, mumps and rubella vaccination given (situation) 

504481000000108 Measles mumps rubella catch-up vaccination programme enhanced services administration (procedure) 

 

 

Pneumococcal vaccine 

 

SNOMED CT 

Identifier (SCTID) 

Description 

12866006 Administration of vaccine product containing only Streptococcus pneumoniae antigen (procedure) 
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394678003 Administration of booster dose of vaccine product containing only Streptococcus pneumoniae antigen 

(procedure) 

871833000 Subcutaneous injection of pneumococcal vaccine (procedure) 

1119366009 Administration of vaccine product containing only Streptococcus pneumoniae Danish serotype 1, 3, 4, 

5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F capsular polysaccharide antigens (procedure) 

1119367000 Administration of vaccine product containing only Streptococcus pneumoniae Danish serotype 1, 2, 3, 

4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F, and 33F capsular 

polysaccharide antigens (procedure) 

1119368005 Administration of vaccine product containing only Streptococcus pneumoniae Danish serotype 4, 6B, 

9V, 14, 18C, 19F, and 23F capsular polysaccharide antigens conjugated (procedure) 

247631000000101 First pneumococcal conjugated vaccination (procedure) 

247641000000105 Second pneumococcal conjugated vaccination (procedure) 

247651000000108 Third pneumococcal conjugated vaccination (procedure) 

820741000000108 Supplemental pneumococcal conjugated vaccination (procedure) 

170337005 Pneumococcal vaccination given (situation) 

43961000119109 Pneumococcal 7-valent conjugate vaccination given (situation) 

139791000119105 Pneumococcal 13-valent conjugate vaccination given (situation) 

1324631000000100 Pneumococcal vaccination given by other healthcare provider (situation) 

310577003 Pneumococcal immunization status (finding) 

 

 

Measles 

 

SNOMED CT 

Identifier (SCTID) 

Description 

74325003 Disease caused by Morbillivirus (disorder) 

230146001 Post measles meningitis (disorder) 

424306000 Exanthem caused by measles virus (disorder) 

13420004 Post measles otitis media (disorder) 

111872008 Post measles encephalitis (disorder) 

191727003 Post measles pneumonia (disorder) 
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Mumps 

 

SNOMED CT 

Identifier (SCTID) 

Description 

36989005 Mumps (disorder) 

 

Rubella 

 

SNOMED CT 

Identifier (SCTID) 

Description 

51490003 Disease caused by Rubivirus (disorder) 

186570004 Rubella deafness (disorder) 

277138006 Rubella arthralgia (disorder) 

 

Pneumonia or Pneumonitis 

 

SNOMED CT 

Identifier (SCTID) 

Description 

186342000 Pulmonary Mycobacterium avium complex infection (disorder) 

184431000119108 Acute pneumonia due to coccidioidomycosis (disorder) 

233604007  

 

Excluding 

105977003 

422588002 

700249006 

708031000 

Pneumonia (disorder) 

 

Excluding 

Non-infectious pneumonia (disorder) 

Aspiration pneumonia (disorder) 

Idiopathic interstitial pneumonia (disorder) 

Idiopathic eosinophilic pneumonia (disorder) 

31920006 Hemorrhagic varicella pneumonitis (disorder) 

46207001 Pneumonitis caused by acquired toxoplasmosis (disorder) 

47082005 Congenital rubella pneumonitis (disorder) 

73995006 Pulmonary paracoccidioidomycosis (disorder) 
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81164001 Ornithosis with pneumonia (disorder) 

88036000 Primary pulmonary coccidioidomycosis (disorder) 

187066009 Primary pulmonary blastomycosis (disorder) 

187069002 Acute pulmonary blastomycosis (disorder) 

187196002 Toxoplasma pneumonitis (disorder) 

205237003 Pneumonitis (disorder) 

233606009 Atypical pneumonia (disorder) 

233616001 Pulmonary blastomycosis (disorder) 

12571000132104 Pneumonitis due to Herpes zoster (disorder) 

 

Chicken pox (varicella) 

 

SNOMED CT 

Identifier (SCTID) 

Description 

38907003 Varicella (disorder) 

240468001 Neurological varicella (disorder) 

31920006 Hemorrhagic varicella pneumonitis (disorder) 

161423008 History of chickenpox (situation) 

186509002 Postvaricella encephalitis (disorder) 

195911009 Chickenpox pneumonia (disorder) 

416718008 Varicella-zoster virus eyelid dermatitis (disorder) 

423333008 Exanthem due to varicella (disorder) 

713250002 Gingival disease caused by varicella-zoster virus (disorder) 

715223009 Fetal varicella syndrome (disorder) 

734285001 Deoxyribonucleic acid of Varicella-zoster virus wild-type detected (finding) 

734287009 Deoxyribonucleic acid of Varicella-zoster virus vaccine strain detected (finding) 
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