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Review

Introduction

Cerebral palsy (CP) is a lifelong neurological condition 
characterized by the abnormal development of posture, 
tone, and movement, arising before, during, or soon after 
birth.1 It is the most common physical disability of child-
hood,2 with international prevalence estimates ranging from 
1.5 to more than 4 per 1000 live births.3 More than 35 000 
individuals in Australia live with CP and of these, approxi-
mately 3 quarters are adults.4 Although a non-progressive 
condition, individuals with CP frequently experience a 
range of additional health issues such as gastroesophageal 
reflux, acute and chronic lung disease, type 2 diabetes, 
depression, hypertension, ischemic heart disease, stroke, 
asthma, osteoporosis, and have chronic kidney disease than 
adults without CP.5 Primary healthcare providers should be 
the first point of contact for these chronic health issues with 
ongoing referral to specialist care where necessary.6

In many countries, primary healthcare relates to the first 
point of contact for an individual with the healthcare system 
unrelated to care provided by hospital visits.7 General prac-
tices, responsible for care delivered by family doctors, or 
family physicians, are necessary primary health services 
accessed by everyone, including people with disabilities 
such as CP.8 Doctors working within general practices (gen-
eral practitioners; GPs) support an individual’s non-critical 
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healthcare requirements, provide preventative care includ-
ing immunization and screening, and chronic health condi-
tion management, initiating specialist referrals as required. 
Healthcare and disability services are intertwined to enable 
quality care for people living with lifelong disabilities.

A recent systematic review9 from a pooled analysis of 4 
studies reported that GPs were the most commonly visited 
healthcare professional by adults with CP, with 84% using 
GP services annually or 404 GP visits per 100 person-years. 
However, 3 of 4 included studies were published before the 
year 2000, and several relevant publications have arisen 
since completion. Further, this review did not explore rea-
sons prompting primary care access, nor interventions pro-
vided to the adult with CP by the GP. It is estimated that 1 in 
3 people now use the internet to diagnose or learn about a 
health condition—potentially impacting contemporary pri-
mary care usage patterns.10 In Australia, a survey of parents 
revealed 83% of children with CP attended their GP at least 
once in the previous year,11 but the specific reason for GP 
attendance was not itemized, with possible reasons (such as 
epilepsy or gastrostomy care) combined with care provided 
by pediatric specialists. It is unknown whether the reasons 
for GP access in children with CP reflects that of adults, 
and/or if frequency of GP attendance by adults with CP has 
changed more recently.

Given the nature of the research question, a review was 
proposed to systematically review the current literature, 
synthesize outcomes, and identify knowledge gaps relating 
to GP access and service provision. The primary aim was to 
investigate the profile of GP access by adults with CP, for 
example, the frequency or proportion of adults with CP 
annually visiting a GP. Secondary aims were to explore rea-
sons for access and interventions provided to adults with CP 
by GPs, and to identify characteristics of adults with CP 
which may influence primary care access.

Methods

The design and reporting of this systematic review was 
guided by the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) Checklist.12 
Inclusion criteria and methods of synthesis analysis were 
identified in advance and documented in a protocol regis-
tered on PROSPERO (CRD42024579898).

Study Eligibility

Studies with participants who were adults (age ≥18 years) 
with a diagnosis of CP, containing information pertaining to 
primary care (GP or family doctor) access and service pro-
vision, English language (or English language translation 
available), peer reviewed, and published from January 1, 
2000 until July 31, 2024 were considered. This timeframe 
was selected because older studies may not be relevant due 

to more recent changes in health service design, access, and 
provision. Studies with broader age groups (including pedi-
atric data) were only included if adult data set was able to be 
extracted. Similarly, studies including participants with 
mixed diagnoses were only included if the CP specific data 
set were available. This review specifically sought to iden-
tify studies reporting GP access and service provision which 
may include medication prescription, chronic disease man-
agement, and more. Quantitative study designs were 
included such as randomized control trials, cohort studies, 
cross-sectional, and longitudinal studies. To avoid data 
duplication, systematic and scoping reviews were not con-
sidered although reference lists were interrogated.

Search Strategy

Potential articles were identified through 5 databases: 
Embase, Medline (Ovid), PubMed, CINAHL, and Scopus. 
Search terms based upon the inclusion and exclusion crite-
ria were formulated with assistance from an expert subject 
matter librarian. The search strategy included a comprehen-
sive list of keywords, MeSH headings, and derivatives 
which related to the subjects of CP and primary care (eg, 
cerebral palsy AND general practitioner OR family doctor 
OR family physician; refer to Supplemental Appendix A for 
sample search). Electronic searches were supplemented by 
reference lists checking of included articles guided by a 
clinical expert (PM).

The search yield from the 5 databases was imported into 
the Covidence systematic online review software.13 
Duplicate studies were deleted and the initial screening pro-
cess performed. Studies were independently screened by 2 
reviewers based on the title and abstract, guided by the 
inclusion and exclusion criteria. Full text review of any 
potential studies was undertaken to confirm inclusion crite-
ria. Any conflicts which arose during the screening were 
resolved through discussion, with involvement of a third 
reviewer for consensus if required. Reasons for exclusion of 
articles at full text stage were recorded and reported. 
Authors of 2 included studies were contacted if clarification 
of inclusion criteria or data was required, of whom 1 author 
responded.

Data Extraction

Within Covidence, a standardized spreadsheet was devel-
oped and piloted to collect data regarding study design and 
relevant participant demographics (eg, country of origin, 
study design, data source, participant inclusion criteria, sam-
ple size, age, sex, and Gross Motor Functional Classification 
System14 [GMFCS] level). If the GMFCS level was not spec-
ified, GMFCS equivalence was approximated based upon 
clinical descriptors (eg, wheelchair dependent = GMFCS 
IV/V). An additional spreadsheet was developed and piloted 
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with a sample of 3 studies to extract data regarding the pro-
portion or frequency of primary care access, participant 
comorbidities and/or medications used, reason for attendance 
if specified (eg, medication review, infection management), 
and any interventions provided (eg, specialist referral, immu-
nization). Minor adjustments were performed before charting 
commenced. Data charting was done by the authors firstly 
independently and then subsequently verified by the authors 
within the Covidence software.

Analysis and Synthesis of Evidence

Relevant findings were tabled, and organized into themes 
and categories particularly in reference to the GP interac-
tion, and characteristics of the adults with CP. Frequency of 
annual GP use was illustrated using a bar chart. A 
DerSimonian-Laird random-effects meta-analysis was used 
to pool the proportion of GP service use over 12 months to 
account for the heterogeneity between studies.15 In order to 
ensure confidence intervals of proportions did not exceed 
the range of 0 to 1, a Freeman-Tukey arcsine square root 
transformation was used to transform the variances of the 
raw proportions.16 Variability in GP service use was quanti-
fied using the I2 statistic, where values greater than 50% 
indicated statistical heterogeneity. All analyses were under-
taken with Stata SE v18.0 (StataCorp; LLC).

Methodological Quality Assessment

Eligible studies were critically appraised by 2 independent 
reviewers using the Joanna Briggs Institute (JBI) Critical 
Appraisal Checklist for Cross Sectional studies.17 Any dis-
agreements were resolved with discussion. No minimum 
quality score was specified in advance.

Results

The database search, supplemented by hand search of refer-
ence lists, yielded 727 studies (Figure 1). After duplicates 
were removed and screening of abstracts completed, 49 full 
text studies were assessed. The most common reasons for 
exclusion at full text stage was no CP specific data available 
(n = 10) or no GP data provided (n = 9).

Fifteen articles were included reporting on 12 studies. 
Three studies, conducted by Ryan et  al,18 Smith et  al,19,20 
reported findings from essentially the same sample but ana-
lyzed different aspects of primary care access, thus all 3 
studies have been retained but sample characteristics 
described once. In addition, 2 studies by Pons et  al21 and 
Roquet et  al22 also used the same adult sample. However 
only the data from Roquet et al22 is included in data extrac-
tion because data relating to specific adult age groups was 
more complete, with the exception of cognitive dysfunction 
prevalence extracted from Pons et al.21 Thus 6231 unique 

participants with CP from the resultant studies were 
included (Table 1). Ten studies provided data regarding 
GMFCS level/s or a GMFCS equivalent and of these, where 
identified, 713 participants (11.4%) were classified GMFCS 
Level IV or V. Some studies presented participants’ age 
according to age groups ranging from young to late adult-
hood (eg, 18-29 up to ≥60 years).23 Two studies included 
adult and pediatric participants however only the adult data 
sets were extracted.22,24 One study included participants 
with a diagnosis of either CP or spina bifida, however only 
CP specific data was extracted.25

Sample sizes ranged from 3226. to 2906 participants.24 
Five included studies recruited participants using CP net-
works or disability service providers to distribute question-
naires,21,22,27-29 3 studies interrogated prior children’s 
treatment center records,30-32 4 used primary care network 
databases,18-20 1 each used previous special school records,26 
clinic patients,25 and registries.24 All studies included in the 
review were conducted in developed countries or regions.

Quality assessment of included studies is presented in 
online Supplemental Appendix B. Of the 15 studies included, 
only 2 studies did not describe clearly their inclusion crite-
ria.22,26 It was unclear if the outcomes were measured in a 
valid and reliable way in 3 studies21,22,27 and 4 studies25,26,28,29 
did not report relevant outcome measures at all.

The proportion of those accessing a GP at least annually 
ranged from a low of 20% (5/25 participants in Törnbom’s 
study25) to more than 80% (eg, 87% of GMFCS Level IV/V 
participants ≥40 years old22 or 100% of GMFCS Level 
I-III participants 25 to 45 years old proxy-report subgroup; 
Table 2).30 The proportion of adults with CP accessing a GP 
at least annually was scrutinized, and cohort subgroups 
identified (age, GMFCS level) where data permitted. The 
overall pooled proportion of annual GP service use was 
0.78 (95% CI 0.69, 0.85) with substantial statistical hetero-
geneity noted (I2 = 90%; P ≤ .001; Figure 2). Fortuna’s 
study reported the highest proportion of participants in their 
oldest cohort accessing a GP (92.5% of participants 
≥60 years old), but this related to GP visits over a 2-year 
period23 (Table 2). For studies that reported comparative 
data to individuals without CP, the frequency or proportion 
of annual visits was higher for adults with CP, for example, 
proportion with 12 or more annual visits: 7% (adults with-
out CP) compared to 19% (adults with CP).18

Two studies22,23 demonstrated that the proportion of par-
ticipants accessing their GP typically progressively 
increased with age. In Fortuna’s study23 39% of those aged 
30 to 39 years visited their GP 3 or more times in 24 months, 
compared to 62.5% of those aged 60 years or older. In 
Roquet’s cohort,22 a higher percentage of those in the oldest 
age group (40 years plus) accessed their GP compared to 
younger participants for both ambulatory and non-ambula-
tory groups (eg, ambulatory group, 18-24 years: 62% annual 
visits; ≥40 years: 86% annual visits).
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In Roquet et al22 study, there was also a tendency for a 
greater percentage of participants with a higher GMFCS 
score (non-ambulatory, GMFCS IV or V) to access a GP 

compared to those with less severe disability (ambulatory 
GMFCS categories), although this was primarily evident in 
people less than 40 years old.

Figure 1.  PRISMA flow chart of study selection process.
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In Figure 3, the mean frequency of visits ranged from a 
low of 1.76 visits per year (mean age 19.8 years26 to a high 
of 11.7 visits per year,32 or 13.5 visits per year for people 
with at least 1 annual visit (ie, those with zero visits 
excluded).24 Young 2007 reported that the frequency of vis-
its was significantly more for females than males in their 
sample (4.1/visits per year females; 3.2/visits per year 
males; P < 0.01).31

Three studies reported mean annual or 2-year GP visits 
categorically, for example, proportion recording 0 visits, 1 
to 2 visits, ≥3 visits, or 0 to 2 visits, 2.1 to 11.9 visits.19,20,23 
Smith et al19,20 reported the proportion visiting a GP on 0 to 
2 occasions within a 1-year period (ie, infrequently), ranged 
from a low of 2.8% (people with CP and ID) to 7.8% (peo-
ple with CP and no ID, or total cohort with and without ID). 
Although Fortuna’s data was calculated on the proportion 

visiting a GP within a 2-year period,23 much higher propor-
tions of 50% to 60% of the cohort aged 18 to 49 years vis-
ited their GP on 0 to 2 occasions (ie, infrequently).

Eight studies listed participant comorbidities as a pro-
portion of participants, for example, epilepsy or seizure dis-
order was identified by Fortuna (30%-56%),23 Ng (34%),26 
and Smith (21%-25%).19,20 Two studies reported that 
comorbid ID was associated with an increased frequency of 
GP access compared to no comorbid ID—for example, 
35.9% of those with comorbid ID attended a GP ≥12 times 
a year versus 19.3% with no comorbid ID.18,19 A further 4 
studies reported ID as a comorbidity in participants, but no 
analysis provided on how this might have impacted GP visit 
frequency.20,21,23,24 Exhibiting moderate to severe pain was 
also associated with greater GP frequency of access (mean 
3.6 visits/6 months) compared to those reporting current or 

Figure 2.  Proportion of adults with cerebral palsy accessing a GP at least annually.
*Those who reported they needed a GP and received GP service in the prior six months.
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recent pain (mean 2.4 visits/6 months) in 1 study focused on 
the pain experience.29 A further 3 studies reported pain as a 
comorbidity in participants, but no information relating 
pain to GP frequency was reported.19,28,30

Three studies reported frequency of participants taking 
medications.21,22,28,29 For example, Roquet et  al22 reported 
the percentage of participants taking at least 1 medication 
(non-ambulatory age 25-39 years: 83%) however no studies 
specifically linked medication use to frequency of GP 
access.

No studies specifically reported the healthcare reason for 
seeking to consult a GP or described the interventions pro-
vided specifically by the GP to this population, other than 
Young (2007) who reported the frequency of visits to con-
duct an “annual physical” (0.3 visits per year/individual).31 
One study listed treatments accessed by people with CP for 
pain management such as massage or acupuncture,29 and 
other studies summarized interventions such as gait aids or 
orthoses prescribed,21,22 however the health provider of 
these treatments was not specifically identified and a GP 
was considered unlikely.

Discussion

This review aimed to investigate the profile of GP access 
and interventions by adults with CP. For studies where 
data was able to be pooled, results suggest 78% (95% 
CI = 69%-85%) of adults with CP access a GP at least 
annually. For studies that provided comparison GP visit 
data of people without CP, people with CP generally 
accessed their GP more frequently. This result of 78% is 
only slightly lower than the findings of a previous review 
which suggested 84% attended a GP annually.9 This minor 
discrepancy may be attributed to a more recent change in 
patterns of health care access changes in primary care 
availability or funding, greater proportions of adults with 
CP seeking alternative providers/sources,33 or merely due 
to different study samples.

Review results also suggest that the frequency of access 
to a GP generally increases with age in adults with CP. An 
increase in primary care access with age has previously been 
noted in the general population without disabilities,34 and 
hence this finding may not be surprising. Interestingly, the 

Figure 3.  Mean annual frequency of GP visits.
Abbreviations: CP, cerebral palsy; ID, intellectual disability.
*Hirsh: 6-month data converted to 12-month.
**Michelsen: subset of participants with at least 1 visit/year.
***Ryan: median data.
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young adult age group (18-29 years old) in Fortuna’s study23 
was the only age group to access GP services more fre-
quently than those older (aged 30-50 years). The reason for 
this may reflect young adults completing their transition 
from pediatric to adult services, prompted by pediatric health 
care providers. Nevertheless, it is likely that people with CP 
access their GP more frequently as they age, in line with the 
broader population. Gender bias influencing GP attendance, 
suggesting that women with CP access GP services more 
than males (as also documented in the general population), 
was also evident in the 1 study that reported this data.31,34

Only the study by Roquet et al22 (and cohort also reported 
by Pons et  al21) investigated any variation in access to a 
family physician relative to motor impairment, with find-
ings suggesting that GP visits were generally more frequent 
among participants who were non-ambulatory compared to 
those who were ambulatory. Evidence suggests that indi-
viduals classified as GMFCS IV or V are more likely to 
have an increased prevalence of multimorbidity.35 Premature 
aging and mobility decline has also been reported in young-
middle aged adults with CP.36 This may drive increased 
requirement of access to all health care services, including 
primary care, however the reason for GP attendance, 
whether for health issue management or preventive care, 
remains largely speculative.

Intellectual disability (ID) is a commonly occurring 
comorbidity, with the estimated frequency varying from 38 
to 52% in individuals with CP.37 Two studies in this 
review18,19 that interrogated the same data set, observed that 
participants with comorbid ID accessed a GP more fre-
quently in comparison to those without ID. As ID is more 
prevalent in adults with CP who have greater disability,6 
and those with greater disability typically have more comor-
bidities38 this finding may not be unexpected. However, 
evidence that has explored access to GPs for people with ID 
(as a primary diagnosis) has suggested people with ID 
access their GP less frequently than those without ID (due 
to a range of supply and demand factors).39 Furthermore, 
individuals with CP and comorbid ID may have worse 
health outcomes due to challenging behaviors associated 
with ID, an increased reliance on carers to identify health 
problems on their behalf, and they exhibit lower participa-
tion in health promoting practices and preventive care.37 It 
will be important to explore further the impact of ID on GP 
attendance in other countries to confirm how ID as a comor-
bidity in CP impacts the frequency of GP attendance.

The only other comorbidity specifically identified as 
impacting GP frequency in this review was pain.29 This 
study demonstrated that access to a GP was greater among 
a subset of participants experiencing moderate-severe pain 
(rated ≥5/10) in comparison to a wider group of partici-
pants reporting any pain. Mean pain prevalence has been 
estimated at 70% in adults with CP,40 and consultations on 
chronic pain account for 22% of all primary practice visits 
by the general population.41 As such, pain intensity 

understandably drives an increased frequency of GP access 
by people with CP, possibly for medication review or refer-
ral to other health practitioners such as physiotherapists, 
however this is an assumption.

This review additionally sought to explore any interven-
tions provided by a GP. However little, if any, data was able 
to be identified. It could be argued the reason for attending 
a GP may be implied, for eample, those with severe pain 
may seek GP treatment for analgesia prescription, however 
no studies specifically provided this information. Older 
studies have described adults with CP receiving unspecified 
“disability” or “medical” check-ups42,43 and 1 study in this 
review reported “annual physical” as a reason for GP 
access.31 Thus there remain gaps in our knowledge particu-
larly relating to the interventions that are provided to adults 
with CP by primary care providers, including preventive 
care such as health checks and cancer screening.

It is important also to consider that health service access 
by an individual may not represent service need, suitability, 
or adequacy.9 This uncertainty in primary care management 
of adults with CP exists in a climate where concerns have 
been expressed by adults with CP regarding the skills, 
accessibility, and knowledge of primary care providers in 
managing their health needs.44,45 It could be that adults with 
CP, particularly those with more complexity, seek care from 
emergency departments rather than attend a GP for care. 
For example, only 9% of 1586 presentations by adults with 
CP to an emergency department were classified as “low 
urgency,” suggesting they could have been managed in a 
primary care setting.46 Alternatively, adults with CP may 
have the majority of their healthcare needs provided by spe-
cialists such as neurologists, physiatrists, or rehabilitation 
teams. This is considered unlikely given evidence describ-
ing a lack of comprehensive adult services in most coun-
tries.44,45 Characteristics of primary care provided to adults 
with GP warrants further investigation.

Limitations

Access to a primary care physician may be impacted by dif-
ferent models of health service provision. Health service 
access, design, and funding models thus likely impact an 
individual’s decision to access primary care, and study find-
ings may not be applicable in another jurisdiction. Although 
meta analyses suggested 78% of adults with CP visited a GP 
at least annually, this finding arose from 6 studies, and sig-
nificant heterogeneity was evident, likely due to differences 
in population, methodology, or local healthcare systems.

A further challenge encountered was the broad definition 
of “primary care” as this term potentially could relate not 
only to general practice but to dental or allied health roles. 
Every effort was made to carefully review publications to 
ensure that this term was correctly interpreted. It is possible 
that some GP services may have been provided in part by a 
nurse practitioner or physician assistant (in some countries), 
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however this still represents the general practice environ-
ment. However if there was any uncertainty regarding the 
practice setting, for example studies describing provision of 
a “medical check-up” within a hospital setting, or health-
care services provided within ambulatory care or a special-
ized outpatient clinic, these were excluded.

Future Research Directions

Despite an initial focus of this review, no publications spe-
cifically identified interventions provided to adults with CP 
suggesting a significant knowledge gap. This evidence is 
important in informing guidelines for GPs and wider pri-
mary care multidisciplinary teams, allowing them to become 
better equipped with skills required to safely meet the pri-
mary care needs of adults with CP. Some qualitative studies 
have described the experience of individuals with CP in 
accessing a GP as part of navigating the adult healthcare sys-
tem. Example reasons for seeking GP care have been identi-
fied in this qualitative data such as to facilitate a specialist 
referral, or medication management.47 However robust 
quantitative data confirming these findings is difficult to 
locate, and evidence describing interventions provided by a 
GP, or reasons which may make a person with CP more 
likely to access primary care is not readily available in either 
quantitative or qualitative data. Future data linkage pro-
cesses may enable this, by linking not only characteristics of 
the person with CP to GP attendance, but details of the rea-
son for attendance and interventions provided (in catego-
ries). Knowledge regarding reasons for seeking primary care 
by children with CP is expanding using such data linkage 
processes,48 but interventions provided by a GP remain 
undocumented. Data linkage of primary care outputs, as 
well as inputs, would enable determination of primary care 
interventions provided such as diabetes or cancer screening 
rates, immunizations offered, or mental health service refer-
rals against best practice.

Conclusions

This systematic review indicated that around 78% of adults 
with CP access a GP annually. Frequency of access may 
increase with advancing age, severity of disability, comor-
bid intellectual disability, and pain. Despite the presence of 
multiple comorbidities and polypharmacy in adults with CP 
in included studies, specific reasons driving primary care 
access as well as interventions provided were unable to con-
fidently be identified. This needs to be a focus of future 
research best addressed through data linkage studies.
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