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The impact of primary care on emergency department
presentation and hospital admission with pneumonia:
a case—control study of preschool-aged children

Diane P Emery"?, Tania Milne', Catherine A Gilchrist', Megan J Gibbons'?, Elizabeth Robinson?, Gregor D Coster’,
Christopher B Forrest®, Anthony Harnden’, David Mant® and Cameron C Grant'~

BACKGROUND: In children, community-acquired pneumonia is a frequent cause of emergency department (ED) presentation and
hospital admission. Quality primary care may prevent some of these hospital visits.
AIMS: The aim of this study was to identify primary care factors associated with ED presentation and hospital admission of

preschool-aged children with community-acquired pneumonia.

METHODS: A case-control study was conducted by enrolling three groups: children presenting to the ED with pneumonia and
admitted (n=326), or discharged home (n=179), and well-neighbourhood controls (n=351). Interviews with parents and primary
care staff were conducted and health record review was performed. The association of primary care factors with ED presentation
and hospital admission, controlling for available confounding factors, was determined using logistic regression.

RESULTS: Children were more likely to present to the ED with pneumonia if they did not have a usual general practitioner (GP)
(odds ratio (OR)=2.50, 95% confidence interval (Cl)=1.67 - 3.70), their GP worked <20 h/week (OR=1.86, 95% Cl=1.10-3.13) or

their GP practice lacked an immunisation recall system (OR=5.44, 95% Cl=2.26-13.09). Lower parent ratings for continuity
(OR=1.63, 95% Cl=1.01-2.62), communication (OR=2.01, 95% Cl=1.29-3.14) and overall satisfaction (OR=2.16, 95%
Cl=1.34-3.47) increased the likelihood of ED presentation. Children were more likely to be admitted when antibiotics were
prescribed in primary care (OR=2.50, 95% Cl=1.43-4.55). Hospital admission was less likely if children did not have a usual GP
(OR=0.22, 95% Cl=0.11-0.40) or self-referred to the ED (OR=0.48, 95% Cl=0.26-0.89).

CONCLUSIONS: Accessible and continuous primary care is associated with a decreased likelihood of preschool-aged children with
pneumonia presenting to the ED and an increased likelihood of hospital admission, implying more appropriate referral. Lower
parental satisfaction is associated with an increased likelihood of ED presentation.
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INTRODUCTION

Assessing the quality of primary care is complex, and it includes
dimensions describing different aspects of care. Donabedian
described quality of primary care in terms of (i) structure
(organisational factors of care within the health care system);
(i) process (the delivery and receipt of care); and (iii) outcome
(the consequences of care).! Campbell reduced the quality
dimensions to the domains of (i) access (structure and process)
and (ii) effectiveness (outcome).?> Quality primary care is believed
to improve the health of the community and to reduce avoidable
hospital admissions.*”

Primary care in New Zealand (NZ) underwent significant reform
in 2001, with the introduction of the Primary Health Care
Strategy.® Three major organisational and policy changes occurred
as a result of this reform. Primary Health Organisations (PHOs)
were developed as local non-government agencies serving the
health needs of an enrolled group of people. Doctors working in
general practice became a part of PHOs, into which patients
registered.” Government funding of primary care was increased so
that patient co-payments could decrease, and it was changed

from a fee-for-service payment at the individual practitioner level
to a capitated payment at the PHO level® More capitation was
introduced into the primary care system.® The aim was to improve
health equity by decreasing financial and other access barriers,
and, particularly, improving access to care for children was a focus.

The primary care received by a child in the community is a
determinant of their health and, as such, contributes to the risk of
them experiencing poor health from common childhood ilnesses,
such as pneumonia. Pneumonia is a common cause of both
primary and secondary health care utilisation. Pneumonia, asthma,
cellulitis, gastroenteritis and dehydration, seizures and some
upper airway conditions represent the six ambulatory care-
sensitive conditions specific to children.’

Hospitalisation rates for childhood pneumonia and bronchiolitis
in NZ are two to three times higher than in England or the
USA.® ™ New Zealand's Primary Health Care Strategy was
intended to reduce the burden of diseases such as pneumonia
by improving the quality of primary care.”

Our objectives were to describe the quality of primary care
received by preschool-aged NZ children and to determine the
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extent to which the well-child and acute primary care received
was accessible, comprehensive and coordinated; promoted a
continuous doctor—patient relationship; and was consistent with
evidence-based guidelines.

We used this information to investigate the hypothesis that
receiving high-quality primary care decreases the likelihood of
children with pneumonia presenting to the ED, but it increases the
likelihood of these children requiring inpatient hospital care.

MATERIALS AND METHODS

Study design and setting

Our study was completed within a larger case-control study of risk factors
for pneumonia and hospitalisation with pneumonia.'® Three groups of
children <5 years old, from central and west Auckland, were enrolled
between August 2002 and December 2004: (i) those presenting to the
Emergency Department (ED) with pneumonia and admitted to Starship
Children'’s Hospital; (i) those diagnosed with pneumonia in the ED but not
admitted; and (iii) those without pneumonia but living in the same urban
areas as those with pneumonia. Each year, approximately 1,100 preschool-
aged children present to the Starship Children’s Hospital ED with
pneumonia, of whom approximately 500 (45%) are admitted."’

Primary care risk factors for ED presentation with pneumonia were
identified by comparing all children with pneumonia (both admitted and
ED-discharged cases) with community controls. Primary care risk factors for
hospitalisation with pneumonia were determined by comparing children
presenting to the ED with pneumonia and admitted to the hospital with
children with pneumonia discharged home from the ED.

Ethical approval was granted by the Ministry of Health Auckland
Regional Ethics Committee (application number AKY/02/00/135). Written
informed consent was obtained from each child’s caregiver.

Participants

All children with pneumonia fulfilled the World Health Organisation
pneumonia case definition of having an acute illness with cough or
difficulty breathing plus indrawing or tachypnoea.'” The decision to admit
a child presenting to the ED with pneumonia was made by doctors who
were not involved in the research project. Indications for admission include
any of the following: ill or toxic appearance; age < 3 months; hypoxaemia
(O, saturation < 93% on air); respiratory distress interfering significantly
with feeding; significant dehydration; complicated pneumonia; deteriora-
tion despite appropriate oral antibiotics; significant comorbidity; and social
concerns, for example, no car, no phone and presence of language or
communication barrier.'®

Community controls were a sample of ‘well’ children recruited from
households that were identified using residential address start points, as
described previously.'® Stratification of sampling by age and ethnicity was
used to create a control group with a similar age and ethnic distribution to
that anticipated for the children hospitalised with pneumonia.'"'® Controls
were not individually matched to cases and were ineligible if they were
diagnosed with pneumonia in the previous month.

Children were ineligible if they had acute asthma, congenital heart
disease, chronic lung disease, neurological disease affecting respiratory
function, immunodeficiency or acute aspiration of a foreign body or liquid.
Children with a history of asthma were eligible.

Data sources/measurement

Three methods of data collection were used: (i) face-to-face interview with
the child’s caregiver (all groups); (ii) review of the primary care practice and
medical records (all groups); and (ii) review of the hospital medical records
(hospitalised and ED-discharged pneumonia cases) (Supplementary
Figure 1). Variables describing the primary care received by the child,
including well-child care, immunisations, acute-illness care and the use of
complementary health care providers; the demographics and medical
history of the child and family; and the household composition and
internal living environment were collected.

The General Practice Assessment Survey'® was used to assess caregiver
satisfaction with their child’s primary care. Additional interview questions
ascertained the caregiver’s primary care beliefs, health-seeking behaviour
and utilisation of primary care with respect to their child (Supplementary
Figure 1, Section A).
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The primary care review determined the features of both the family and
acute general practices via face-to-face interview with practice staff and a
review of the practice medical records (Supplementary Figure 1, Section B).
Primary care medical records were reviewed for the 2 months preceding
the date of hospital admission or ED presentation for those with
pneumonia and the consent date for community controls. The hospital
medical records were reviewed for all children with pneumonia
(Supplementary Figure 1, Section C). Linkage to both primary and
secondary care health records was established using the National Health
Index (NHI) number, a unique identifier assigned to every person having
contact with health services in NZ.

Seasonal bias

The study was conducted over a 29-month period from August 2002 to
December 2004. In Auckland, 80% of paediatric pneumonia hospitalisa-
tions occur from June to November."' Owing to funding restrictions, it was
not possible to recruit controls at the same rate as the pneumonia cases
during these months. Therefore, seasonal differences in enrolment
between those with pneumonia and community controls were controlled
for in the multiple-variable logistic regression analyses.

Sample size and study power

Power calculations (for a non-clustered sample) assumed samples of 300
children in each of the three groups. This number could detect an OR of 2
for control exposures from 11% to 80% (power 80%, alpha-error 59).2°
We anticipated that clustering of community controls by residential
address would result in some reduction in study power. For this reason, our
recruitment strategy was designed to keep the size of the clusters small to
reduce the size of this design effect.'®

Quantitative variables

Separate multiple-variable models were created for the case-control
analyses that determined risk factors for pneumonia and for hospitalisation
with pneumonia. The potentially confounding variables were identified in
a previous study."® For the comparison of all children with pneumonia with
the community controls, these variables were season of enrolment, year of
admission, age, weight-for-height z-score, gender, ethnicity, household
crowding, mold and mildew in the child’s bedroom, household deprivation
score, previous chest infections and history of maternal pneumonia. For
the comparison of children with pneumonia who were hospitalised versus
those discharged from the ED, these variables were season of enrolment,
year of admission, age, weight-for-height z-score, ethnicity, household
crowding, household smoking, mold and mildew in the child’s bedroom,
household deprivation score, previous chest infections and history of
sibling and maternal pneumonia. Weight-for-height Zz-scores were
calculated using World Health Organization Anthro v 2.0.4 software.'

Statistical methods

Analyses that included the community control group adjusted for the
effect of stratification and clustering of the community control sample on
the OR estimates. Chi-squared tests were used to test for univariate
associations with the odds of pneumonia and hospitalisation with
pneumonia. Multiple-variable logistic regression analysis was used to
determine independent associations between the variables measured and
the odds of ED presentation with pneumonia or hospital admission with
pneumonia. Associations were described using ORs with 95% confidence
intervals (Cls). Analyses were performed using SAS version 9.1?% and
SAS—callable Sudaan version 9.

RESULTS
Participants

During the recruitment period, caregivers of 1,012 children were
approached (Figure 1). Of the 133 children not enrolled in the
study, 112 declined consent and 21 could not be contacted.
A further 23 children met the exclusion criteria or were duplicate
enrolments. Therefore, a total of 856 participants were included
in the analysis (326 children hospitalised with pneumonia,
179 children with pneumonia discharged home from the ED
and 351 community controls).
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Children hospitalised with
pneumonia

* Presenting with cough or
breathing difficulties

 Fulffil criteria for WHO case
definition of pneumonia

¢ Admitted to hospital

Children with pneumonia
discharged from emergency
department ¢ Well children randomly

* Presenting with cough or
breathing difficulties * Stratified by age and ethnicity

* Fulffil criteria for WHO case  Ineligible if diagnosed with
definition of pneumonia
* Treated in ED and discharged

Community controls

selected from community

pneumonia in past month

[ Approached about study (n=416) ]

[ Approached about study (n=198) ]

[ Approached about study (n=398) ]

* Declined consent (51)

Not enrolled in study (n=72)
* Unable to contact (21)

Not enrolled in study (n=15)

Not enrolled in study (n=46)
* Declined consent (46)

J [- Declined consent (15)

* Met exclusion criteria (14)
¢ Duplicate enrolment (4)

t Excluded from study (n=18) J

Excluded from study (n=4)
¢ Met exclusion criteria (0)
¢ Duplicate enrolment (4)

* Met exclusion criteria (1)
* Duplicate enrolment (0)

[ Excluded from study (n=1) J

Included in analysis (n=326)
¢ Completed caregiver
questionnaire (326)
¢ Completed primary care
questionnaire (323)

Included in analysis (n=179)
¢ Completed caregiver
questionnaire (179)
* Completed primary care
questionnaire (177)

Included in analysis (n=351)
* Completed caregiver
questionnaire (351)
* Completed primary care
questionnaire (345)

Figure 1.
Health Organization.

Child demographics

The demographics of children enrolled in the study have been
described previously.'® Median (interquartile range) age was
19 (11-28) months and weight-for-height z-score was +0.5
(—0.3 to +1.3). Children admitted to the hospital with pneumonia
were younger (OR=0.73, 95% Cl=0.62-0.87) than those with
pneumonia discharged from the ED. Children with pneumonia
had lower weight-for-height z-scores compared with community
controls (OR=10.88, 95% Cl=0.79-0.9).

Primary care risk factors associated with presenting to hospital
ED with pneumonia

Objective measures of accessibility, continuity and comprehen-
siveness of primary care were associated with the likelihood of ED
presentation with pneumonia. Children without a single, identified
GP (OR=2.50, 95% Cl=1.67-3.70) or whose GP worked part-time
<20 h/week (OR=1.86, 95% Cl=1.10-3.13) rather than for >20
to <40 h or full time were more likely to present to the ED with
pneumonia (Table 1). Having a general practice with no
immunisation recall system also increased the likelihood of ED
presentation with pneumonia (OR=5.44, 95% Cl=2.26-13.09);
however, only 2% of practices lacked an immunisation recall
system (Table 2).

The primary care beliefs and health-seeking behaviour of the
caregiver were associated with a decreased likelihood of ED
presentation with pneumonia (Supplementary Table 1). Children
whose caregivers would take them back to the same doctor
(OR=0.52, 95% Cl=0.28-0.97) or to an after-hours accident and
medical centre (OR=0.65, 95% Cl=0.45-1.44) when still unwell
with a cough and fever, following a visit to the GP on the previous
day, were less likely to present to the ED with pneumonia.

Subjective measures of caregiver satisfaction with the primary
care received by the child were associated with the risk of ED
presentation with pneumonia (Table 3). Lower scores for
continuity of care (OR=1.63, 95% Cl=1.01-2.62), communication
between the caregiver and GP (OR=2.01, 95% Cl=1.29-3.14)
and overall caregiver satisfaction with care (OR=2.16, 95%
Cl=1.34-3.47) were associated with an increased likelihood of
ED presentation with pneumonia.
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Flow diagram describing the study design, participant enrolment and data collection. ED, Emergency Department; WHO, World

Primary care risk factors associated with hospitalisation with
pneumonia after ED presentation

Objective measures of primary care accessibility, comprehensive-
ness, coordination, continuity and consistency with evidence-
based guidelines were associated with the likelihood of admission
with pneumonia (Tables 1 and 2). The likelihood of admission with
pneumonia was increased when the child’s general practice
belonged to a PHO (OR=2.79, 95% Cl=1.01-7.71) and when
antibiotics were prescribed by the GP before ED presentation
(OR=2.50, 95% Cl=1.43-4.55). In comparison with self-referral,
referral that was by a health professional (OR= 1.97, 95%
Cl=1.08-3.64) was associated with an increased likelihood of
admission with pneumonia. Children without a single, identified
GP (OR=0.22, 95% Cl=0.11-0.40) were less likely to be admitted
with pneumonia.

Aspects of caregiver utilisation of primary care during the child'’s
pneumonia illness episode increased the likelihood of hospital
admission (Table 4). Children who had made more health
professional visits before presentation (two visits, OR=2.71, 95%
Cl=1.31-5.58; three or more visits, OR=3.25, 95% Cl=1.50-7.05)
had an increased likelihood of admission with pneumonia. The
small number of children whose caregivers would seek care from
a complementary healer if their child was unwell with a cough or
fever were less likely to be admitted with pneumonia (OR=0.08,
95% Cl=0.01-0.41). Children whose caregivers would take them
to a hospital ED if they had been seen the previous day by their
GP and were still unwell were less likely to be admitted with
pneumonia (OR=0.60, 95% Cl=0.41-0.88).

No associations were evident between the measures of
caregiver satisfaction with the primary care of the child by the
GP and the likelihood of admission with pneumonia (Table 3).

DISCUSSION
Main findings
In preschool-aged children, primary care that was less accessible
(fewer hours worked by GP) or less continuous (fewer hours
worked by GP and not having a single, identified GP) was
associated with an increased likelihood of ED presentation with
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Table 1. Accessibility and continuity of care of the general practice and the associated risk of pneumonia and hospitalisation with pneumonia
Variable (number not answering) Children with pneumonia All Pneumonia vs Community Hospitalised vs Non-hospitalised
Admitted to Discharged | Community Controls Pneumonia
hospital from ED Controls
(n,=326)n (%) | (n=179)N (%) (nrﬁ:(:’;f)” Forest Plot (P-value®) Forest Plot (P-value®)
Odds ratio® Odds ratio®
(95% CI?) (95% CI°)
Accessibility of care
:I‘::ks (‘irf)c“ce open per (P=0.87) (P=0.42)
<45 77 (24) 30(17) 75(22) [ ] 1.00 [ ] 1.00
>45 —< 50 92 (28) 56 (32) 106 (31) - 1.18(0.70-1.98) | @ 1.12 (0.52-2.39)
>50-<60 71(22) 43 (24) 74 (21) —— 1.03 (0.64-1.65) - 1.26 (0.61-2.62)
> 60 83 (26) 47 (27) 88 (26) - 0.93 (0.55-1.55) *— 2.08 (0.86-5.03)
Hours open over weekend (120) (P=0.32) (P=0.13)
<2 53 (19) 22 (15) 56 (19) 4 1.00 L 4 1.00
>2-%<5 38(13) 23 (16) 61(21) - 0.93 (0.58-1.51) - 1.79 (0.89-3.61)
>5-510 109 (39) 46(31) 95 (32) * 059(0.33-1.09) | 1.22 (0.43-3.42)
>10 81(29) 65 (38) 82 (28) o 0.77 (0.42-1.42) & | 3.02(1.09-8.33)
IC:::, nyuer;\:/se(llz(c;))nsultatlon less (P=0.75) (P=0.11)
Free 289 (89) 147 (84) 300 (88) ® 1.00 ® 1.00
Pay fee 34(11) 27 (84) 39(12) o 1.08 (0.68-1.70) | o 0.64 (0.37-1.11)
r 12 3 (;123456789
Number of GPs in practice (11) (P=0.29) (P=0.12)
1 23(7) 8(5) 30(9) ® 1.00 [ 1.00
2-3 130 (40) 72 (41) 123 (36) ———  1197(0.92-4.22)| @& 0.64 (0.20-2.12)
4-5 94 (29) 70 (40) 106 (31) T |191(0.84-436)| & 0.68 (0.20-2.27)
26 78 (24) 27 (15) 84 (24) 1 154(0.70-335) | ® 1.75 (0.47-6.60)
T 009 059
40 196 (62) 104 (60) 229 (67) ) 1.00 [ ] 1.00
>20-<40 81(25) 46 (27) 81(24) .- 1.31(0.84-2.04)| ® 1.01 (0.53-1.90)
<20 42 (13) 23(13) 32(9) *— 1.86(1.10-3.13) | ® 1.13 (0.50-2.56)
e e = (rocn)
Yes 24(7) 6(3) 22 (6) - 0.87(0.45-1.68) | — @ 6.65(0.78-56.89)
No 301 (93) 171 (97) 321 (94) ) 1.00 [ 1.00
Heath organsaton (17) (P-0.67) (P-0.05
Yes 290 (90) 156 (90) 300 (87) + 092(0.54-159) | | o 2.79 (1.01-7.71)
No 32(10) 18 (10) 43(13) ® 1.00 P 1.00
;1 2345 012345678910
Continuity of care
Hours worked by GP As shown above in accessibility section
S::\s;:letractice hours open As shown above in accessibility section
General Practice hours open As shown above in accessibility section
over weekend
Child has single, identified GP (P<0.001) (P<0.001)
Yes 162 (50) 143 (80) 292 (83) [ 1.00 ® 1.00
No 164 (50) 36 (20) 59 (17) —e— [2.50(1.67-3.70) | ® 0.22 (0.11-0.40)
Unwell checks by GP (% of total
unwell visits to general practice) (P=0.07) (P=0.12)
(s8)
100 85 (28) 41(25) 104 (32) P 1.00 ® 1.00
50— <100 121 (39) 82 (49) 125 (39) _o— 1.73(1.12-2.66) | ¢ 0.92 (0.47-1.82)
>0 — <50 68 (22) 36(22) 69 (21) - 1.50(0.91-2.47) | @— 1.59 (0.67-3.77)
0 35(11) 7(4) 25 (8) - 1.62 (0.86-3.06) | ——e@—m»| 5.36 (1.03-27.79)
0123 4 012345678910
Abbreviations: Cl, confidence interval; ED, Emergency Department; GP, general practitioner.
?Adjusted for season of enrolment, admission years, age, weight, gender, ethnicity, household crowding, mold and mildew in child’s bedroom, deprivation
score, chest infections in patient and maternal pneumonia.
P95% Confidence interval.
“Adjusted for season of enrolment, admission years, age, weight, ethnicity, household crowding, household smoking, mold and mildew in child’s bedroom,
deprivation score, chest infections in patient, sibling pneumonia and maternal pneumonia.
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Table 2. Comprehensiveness and continuity of care and consistency of primary care with evidence-based guidelines of the general practice and the
associated risk of pneumonia and hospitalisation with pneumonia
Variable (number not answering) Children with pneumonia All Pneumonia vs Community Hospitalised vs Non-hospitalised
Admitted to | Discharged | Community Controls Pneumonia
hospital from ED Controls
(n,=326) n (%) (n,=179)n (%) ("gz(f/j” Forest Plot (P-value®) Forest Plot (P-value®)
Odds ratio® Odds ratio®
(95% CI) (95% CI®)
Comprehensiveness of care
Medical Records System (16) (P=0.58) (P=0.27)
Computerised only 248 (77) 129 (73) 249 (73) ® 1.00 ] 1.00
Paper only 19 (6) 10 (6) 23(7) - 1.33(0.66-2.68) — 1.85(0.56-6.11)
Computerised and paper 55 (17) 38 (21) 69 (20) [ ] 0.86 (0.53-1.40) | @ 0.67 (0.33-1.35)
Immunisation recall system (19) (P<0.001) (P=0.36)
Yes 310 (97) 174 (99) 341(99) | ® 1.00 [ ] 1.00
No 9(3) 2(1) 1(1) -o— | 5.44(2.26-13.09) | —e@——® | 3.05(0.28-33.17)
Fully Immunised® (10) (P=0.42) (P=0.10)
Yes 218 (67) 119 (67) 245(70) | @ 0.86 (0.60-1.24) s 1.66 (0.91-3.02)
No 108 (33) 60 (33) 106(30) | © 1.00 ® 1.00
Completed all well child checks (39) (P=0.61) (P=0.15)
Yes 59 (20) 14 (9) 46 (14) [ 3 1.14 (0.68-1.91) -— 2.02 (0.77-5.33)
No 236 (80) 150 (91) 272(86) | @ 1.00 ® 1.00
012345678910 012345678
ety e
Yes 152 (48) 53(30) N/A N/A N/A —— 2.50 (1.43-4.55)
No 167 (52) 124 (70) N/A N/A N/A ® 1.00
Coordination of care
Medical Records system used As shown above in comprehensiveness section
e P00
Referred by health professional 221 (69) 107 (62) N/A N/A N/A -—o— 1.97 (1.08-3.64)
Self-referred 81 (25) 63 (36) N/A N/A N/A ® 1.00
ey et
Yes 223 (71) 93 (61) N/A N/A N/A o 1.32(0.70-2.47)
No 89 (29) 59 (39) N/A N/A N/A [ ) 1.00
Consistency of primary care with evidence-based guidelines®
Prescribed antibiotics by acute GP(80) | As shown above in comprehensiveness section
Antibiotic prescribed was amoxicillin (P=0.86)
Yes 28 (48) 14 (44) N/A N/A N/A o — 0.43 (0.50-2.81)
No 30(52) 18 (56) N/A N/A N/A ® 1.00
012345
Abbreviations: Cl, confidence interval; ED, Emergency Department; GP, general practitioner, NA, not applicable.
#Adjusted for season of enrolment, admission years, age, weight, gender, ethnicity, household crowding, mold and mildew in child’s bedroom, deprivation
score, chest infections in patient and maternal pneumonia.
P95% Confidence interval.
“Adjusted for season of enrolment, admission years, age, weight, ethnicity, household crowding, household smoking, mold and mildew in child’s bedroom,
deprivation score, chest infections in patient, sibling pneumonia and maternal pneumonia.
Fully immunised defined as having received all of the vaccines scheduled for ages 6 weeks, 3 months, 5 months, 15 months and 4 years for which the child
was old enough. During this study, the New Zealand immunisation schedule included pertussis, diphtheria, tetanus, polio, Haemophiluis influenzae type b,
Hepatitis B, measles, mumps and rubella vaccines.**
eAmoxicillin is the first choice for oral antibiotic therapy for pneumonia in children <5 years old.*>4>4¢

pneumonia. Among children with pneumonia presenting to the
hospital ED, those whose primary care was more accessible
(practice belonging to a PHO), more comprehensive (antibiotics
prescribed before ED presentation), more coordinated (referral by
health professional) and more continuous (having a single
identified GP) were more likely to be admitted. The increased
likelihood of hospital admission in this context implies a referral
from primary care to the ED that was more appropriate.

© 2015 Primary Care Respiratory Society UK/Macmillan Publishers Limited

Children whose caregivers would return to the same doctor if

their child was unwell, or would take them to an after-hours
practice, were less likely to present to the ED with pneumonia.
Children making more health professional Vvisits before ED
presentation with pneumonia were more likely to be
admitted. Those who, if unwell, would be taken to a hospital
ED or complementary health provider were less likely to be
admitted.
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Table 3. Caregiver’s assessment of primary care given to the child by GP and the associated risk of pneumonia and hospitalisation with pneumonia

Variable (number not answering) Children with pneumonia All Pneumonia vs Community Hospitalised vs Non-hospitalised
Controls Pneumonia
Admitted to Discharged Community
hospital from ED Controls
(n,=326)n (%) | (n,=179)n (%) |  (n,=351)
n (%) Forest Plot (P-value?) Forest Plot (P-value®)
Odds ratio® Odds ratio®
(95% CIb) (95% CIb)
Access (81) (P=0.84) (P=0.42)
High 69 (24) 39(23) 75 (24) ® 1.00 ® 1.00
Intermediate 147 (50) 97 (56) 170 (55) - 1.01 (0.66-1.56) -o— 1.12 (0.74-1.68)
Low 77 (26) 36 (21) 66 (21) -— 1.17 (0.66-2.08) -— 1.31(0.79-2.18)
Receptionist(s) (15) (P=0.21) (P=0.22)
High 113 (35) 56 (32) 122 (36) ® 1.00 [ ] 1.00
Intermediate 80(25) 57 (33) 84 (24) - 1.44(0.94-2.21)| @ 0.57 (0.28-1.14)
Low 129 (40) 62 (35) 138 (40) - 1.09 (0.71-1.68) -— 0.93(0.45-1.91)
Continuity (90) (P=0.04) (P=0.59)
High 52 (18) 31(18) 89 (30) [ ] 1.00 [ ] 1.00
Intermediate 86 (29) 60 (36) 84 (28) —— 1.75(1.09-2.81) o — 0.66 (0.30-1.47)
Low 155 (53) 77 (46) 128 (42) -— 1.63(1.01-2.62) -— 0.83 (0.39-1.73)
Communication (82) (P=0.008) (P=0.30)
High 73 (25) 42 (24) 108 (35) ® 1.00 ® 1.00
Intermediate 87 (30) 51(30) 100 (32) o 1.34(0.83-2.16)| @ 0.55(0.26-1.18)
Low 133 (45) 78 (46) 102 (33) —— 2.01(1.29-3.14) *— 0.72 (0.34-1.52)
01234 o 1 2 3
Interpersonal care (94) (P=0.14) (P=0.51)
High 92 (29) 48 (28) 121 (36) ® 1.00 ® 1.00
Intermediate 87 (27) 49 (28) 105 (31) - 1.04 (0.66-1.63)| @ 0.77 (0.37-1.64)
Low 140 (44) 77 (44) 113 (33) — 1.50(0.97-2.32)| @ 0.65 (0.32-1.34)
Knowledge of patient (88) (P=0.03) (P=0.69)
High 84 (29) 56 (33) 93 (30) ® 1.00 ® 1.00
Intermediate 81(28) 50 (29) 116 (38) ® 0.70(0.44-1.11)| @& 0.90 (0.44-1.83)
Low 123 (43) 65 (38) 100 (32) -— 1.27 (0.80-2.01) | ® 1.24 (0.59-2.60)
Enablement (109) (P=0.57) (P=0.50)
High 129 (45) 89 (52) 164 (56) ® 1.00 ® 1.00
Intermediate 57 (20) 27 (16) 46 (16) - 1.13(0.69-1.85) | ®— 1.47 (0.63-3.46)
Low 99 (35) 54 (32) 82(28) - 1.27 (0.82-1.96) | @ 1.40(0.70-2.77)
Referral® (646) (P=0.79) (P=0.06)
High 50 (60) 37(77) 55(71) ® 1.00 ® 1.00
Low 34 (40) 11(23) 23(29) —— 1.13(0.45-2.88) —@&—— | 6.45(0.92-45.51)
01 2 3 4 0123456789012
Practice nursing® (354) (P=0.14) (P=0.08)
High 54 (30) 22 (20) 85 (40) ® 1.00 ® 1.00
Intermediate 64 (36) 53 (48) 77 (36) --— 1.41(0.82-2.45)| -@— 0.35(0.14-0.89)
Low 61 (34) 35(32) 51(24) —o— 1.83(0.99-3.38) | -&—— 0.44 (0.16-1.22)
Overall satisfaction (79) (P<0.001) (P=0.37)
High 74 (25) 43 (25) 101 (32) ® 1.00 ® 1.00
Intermediate 107 (37) 63 (36) 145 (47) * 0.90 (0.58-1.37) -o—— 0.70 (0.34-1.44)
Low 111 (38) 67 (39) 66 (21) —o— 2.16 (1.34-3.47) -—— 0.58(0.28-1.24)
0123 4 o 1 2

Abbreviations: Cl, confidence interval; ED, Emergency Department; GP, general practitioner.

The GPAS percentage score categorised into three groups with the percentage cut-offs for each category chosen to achieve symmetrical distribution between
the three categories.

“Adjusted for season of enrolment, admission years, age, weight, gender, ethnicity, household crowding, mold and mildew in child’s bedroom, deprivation
score, chest infections in patient and maternal pneumonia.

95% Confidence interval.

“Adjusted for season of enrolment, admission years, age, weight, ethnicity, household crowding, household smoking, mold and mildew in child’s bedroom,
deprivation score, chest infections in patient, sibling pneumonia and maternal pneumonia.

40nly applies to those whose caregivers felt that their child needed to be referred at some stage to a specialist—then whether or not they were referred. As
this was a yes/no question, only categorised as high or low satisfaction.

€Applies only to those who had seen a practice nurse in the past 12 months.
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Table 4. Caregiver’s assessment of primary care experience of child and the associated risk of hospitalisation with pneumonia

Variable (number not answering)

Children with pneumonia

Hospitalised vs Non-hospitalised

Admitted to Discharged Preumonia
hospital from ED
(n,=526)n (%) | (n,=179) n (%) Forest Plot (P-value®)
Odds ratio®
(95% CI°)
Caregiver utilisation of primary care
Actions taken by the caregiver on first noticing the child to be unwell
Nothing — ‘keep an eye on it’ (1) (P=0.22)
Yes 82 (27) 60 (34) L 0.70 (0.39-1.25)
No 239 (73) 118 (66) ® 1.00
Used medication at home (2) (P=0.27)
Yes 171 (52) 96 (54) L4 0.73 (0.42-1.28)
No 155 (48) 81 (46) L4 1.00
lfgfii’i'c'i;?(i)hea'th (P=0.29)
Yes 111 (34) 57 (32) - 1.37 (0.76-2.47)
No 215 (66) 121 (68) ® 1.00
Time between when child noted to be unwell and first health proffessional contact
(P=0.99)
0 (same day) 108 (36) 41 (28) ® 1.00
1 (next day) 86 (28) 43 (29) - 1.07 (0.49-2.37)
> 2 (2 days or more) 111 (36) 63 (43) - 1.03 (0.50-2.13)
Time between when child noted to be unwell and when seen in hospital for pneumonia episode
(P=0.07)
0-1day 50 (16) 50 (29) ® 1.00
2 -3 days 126 (40) 62 (36) —-o— 2.36 (1.08-5.14)
>3 days 140 (44) 61 (35) -o— 2.35(1.06-5.18)
Number of visits to health professional before being seen in hospital with pneumonia
(P<0.001)
0 14 (4) 27 (15) [ 0.41(0.14-1.24)
1 106 (33) 82 (46) ® 1.00
2 100 (31) 41 (23) —— 2.71(1.31-5.58)
23 106 (33) 29 (16) —— 3.25(1.50-7.05)

T

012345678

hospital and did not see GP)?

Was the last person that the child saw their GP/GP practice (includes those who came straight into

(P=0.81)
Yes 164 (50) 76 (42) —— 1.08 (0.61-1.89)
No 162 (50) 103 (58) [ ] 1.00

Was the first person the caregiver took their child to their GP/GP practice?

(P=0.57)
Yes 175 (54) 84 (47) —o— 0.85 (0.49-1.49)
No 151 (46) 95 (53) [ 1.00

0 1 2

95% Confidence interval.

Abbreviations: Cl, confidence interval; ED, Emergency Department; GP, general practitioner.

#Adjusted for season of enrolment, admission years, age, weight, ethnicity, household crowding, household smoking, mold and mildew in child’s bedroom,
deprivation score, chest infections in patient, sibling pneumonia and maternal pneumonia.

© 2015 Primary Care Respiratory Society UK/Macmillan Publ

ishers Limited
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Patterns of ED presentation and then subsequent hospital
admission were consistent with the concept that for some parents
the hospital ED is used as an alternative to primary care, whereas
for others, who perhaps had better access to primary care, hospital
ED presentation was a clear step up in the level of care being
sought. Those children who, if unwell, would be taken to a
hospital ED or complementary health provider were less likely to
be admitted. In contrast, children whose caregivers would return
to the same doctor if their child was unwell or would take them to
an after-hours practice were less likely to present to the ED with
pneumonia, and children making more health professional visits
before ED presentation with pneumonia were more likely to be
admitted.

Caregiver satisfaction with primary care, which was lower
specifically for continuity and communication and overall, was
associated with an increased risk of ED presentation with pneumonia.

Strengths and limitations of this study

We obtained both objective and subjective measures of the
quality of primary care and collected data from caregivers, primary
care practices and the hospital. Statistical power was achieved,
with 820 children recruited to the study. However, distribution
between the three study groups was uneven, with 326 hospital-
admitted pneumonia cases (40%), 179 ED-discharged pneumonia
cases (22%) and 315 community controls (38%) recruited. It was
an ethics committee requirement that children and their
caregivers in the ED were initially approached by ED staff about
the study. Study recruitment was therefore adversely affected by
ED staff workloads, particularly during the winter months when
more pneumonia cases are in the ED. To maintain study power,
additional pneumonia cases and community controls were
enrolled.

Budgetary constraints limiting the number of interviewers
resulted in an inability to maintain a comparable rate of
recruitment of community controls, particularly during winter
and spring. Seasonal variation was controlled for in the analysis.

We used the World Health Organization pneumonia case
definition, thus enabling generalisability of our study findings.
Chest radiograph abnormalities were not included in our case
definition owing to the acknowledged poor inter-observer
agreement in defining which chest radiograph abnormalities are
indicative of pneumonia and lack of a radiological definition of
pneumonia that is both sensitive and specific.* In Australian
children, interpretation of chest radiographs using the World
Health Organization definition of primary end-point pneumonia
has been shown to have low sensitivity.>

Although the data were collected for this study in 2002-2004,
the study findings remain relevant to the current situation in NZ.
Infectious diseases remain the most frequent cause of acute
hospital admission in NZ and have increased as a proportion of all
hospital admissions over the past 20 years.?® Hospital admission
rates of acute respiratory infections in NZ have continued to
increase over the past 20 years, with these increases being most
marked in preschool-aged children.?® The need for improved
quality, accessibility and applicability of health care in NZ remains
one of the main areas of health care reform focus. Our study
findings are of particular relevance to the more recent health care
reform initiatives, which seek to improve the integration of
primary and secondary care in NZ.*’

Interpretation of findings in relation to previously published work
Consultation costs are known to be an important barrier to
accessing primary health care, adversely affecting patient utilisa-
tion, especially those of lower socioeconomic status.>*72
However, consultation cost was not associated with the likelihood
of ED presentation or hospital admission with pneumonia in the
present study. In NZ, primary care consultation is free for most

npj Primary Care Respiratory Medicine (2015) 14113

children <6 years old.3*** It is possible, therefore, that the
financial barriers impeding caregivers’ access for their child to the
GP have been reduced to such a level that this is no longer an
obstacle in the preschool age group.

Children whose primary care was less accessible or less
continuous were more likely to present to the ED with pneumonia.
In England, the emergency admission rate for children has
increased by 28% from 1999 to 2010, with much of this increase
being for acute respiratory infections.>® These increases are
explained entirely by an increase in the number of hospital
admissions of < 1 day’s duration. These increases in England have
been attributed to changes in the provision of both primary care
(dividing in-hours and out-of-hours care) and secondary care
(reduction in patient time in ED).>> A similar division between
in-hours and after-hours primary care provision has been present
in NZ for a longer time.*® Our findings suggest that the evolution
of primary care in this direction, with the resultant decrease in
quality of care, is likely to contribute both to the higher hospital
admission rates for pneumonia in NZ compared with other
developed countries and the large increases in hospital admission
rates for serious infections that have occurred in NZ over the past
two decades.’®?” The fact that the children in our study who
presented to the ED with pneumonia were more likely to be
admitted to hospital if their primary care was more accessible,
comprehensive and coordinated indicates that such higher
quality primary care reduces unnecessary presentations to the
hospital ED.

Consistent with the present study findings, the doctor—patient
relationship has been shown to be important for the effective
primary care management of acute illness in children in NZ.38%°
A qualitative study of the families of Pacific children admitted with
pneumonia, the NZ ethnic 9roup with the highest childhood
pneumonia admission rates,'’ showed that mistrust, resulting in
fragmentation of care rather than delayed presentation to care,
was the primary reason cited for presentation to the hospital ED.*
Poor satisfaction with the primary care doctor-patient relationship
may adversely affect several aspects of primary care quality—for
example, continuity of care and self-referral—because the patient
will be more likely to either not attend their GP or to seek advice
from a different GP.*'

Children presenting at the hospital with a GP referral letter or
already taking antibiotics were at an increased likelihood of
hospital admission with pneumonia. These findings are expected,
as a lack of response to oral antibiotics would, in itself, also be an
indication for referral to hospital.*? In a similar manner, self-referral
may be indicative of a more rapidly progressing illness and hence
one where primary care has less opportunity to influence the need
for hospital admission.*®

Implications for future research, policy and practice

The 2001 Primary Health Care Strategy goal of improving health
equity in NZ by decreasing financial and other access barriers
appears to have been achieved.® However, a deeper under-
standing of the doctor-patient relationship, particularly as it
relates to the different ethnicities and socioeconomic groups
present in NZ, is required to adequately inform policy around
removing barriers to, and improving the quality of, primary health
care, and thus effectively managing the use of expensive hospital
resources.

Conclusions

In preschool-aged children with pneumonia, primary care that is
more accessible and more continuous is associated with a
decreased likelihood of ED presentation and hospital admission.
Primary care that is more accessible and comprehensive is
associated with more appropriate use of ED resources, as
demonstrated by a greater likelihood that ED presentation will

© 2015 Primary Care Respiratory Society UK/Macmillan Publishers Limited



lead to hospital admission. Lower parental satisfaction with
primary care, specifically with continuity and communication, is
associated with an increased likelihood of preschool-aged children
with pneumonia presenting to the ED.
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