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The Influence of Family Physicians Within the South 
African District Health System: A Cross-Sectional Study

ABSTRACT
PURPOSE Evidence of the influence of family physicians on health care is 
required to assist managers and policy makers with human resource planning 
in Africa. The international argument for family physicians derives mainly from 
research in high-income countries, so this study aimed to evaluate the influence 
of family physicians on the South African district health system.

METHODS We conducted a cross-sectional observational study in 7 South African 
provinces, comparing 15 district hospitals and 15 community health centers (pri-
mary care facilities) with family physicians and the same numbers without family 
physicians. Facilities with and without family physicians were matched on factors 
such as province, setting, and size.

RESULTS Among district hospitals, those with family physicians generally scored 
better on indicators of health system performance and clinical processes, and they 
had significantly fewer modifiable factors associated with pediatric mortality (mean, 
2.2 vs 4.7, P = .049). In contrast, among community health centers, those with fam-
ily physicians generally scored more poorly on indicators of health system perfor-
mance and clinical processes, with significantly poorer mean scores for continuity of 
care (2.79 vs 3.03; P = .03) and coordination of care (3.05 vs 3.51; P = .02).

CONCLUSIONS In this study, having family physicians on staff was associated with 
better indicators of performance and processes in district hospitals but not in 
community health centers. The latter was surprising and is inconsistent with the 
global literature, suggesting that further research is needed on the influence of 
family physicians at the primary care level.

Ann Fam Med 2018;16:28-36. https://doi.org/10.1370/afm.2133.

INTRODUCTION

The discipline of family medicine must constantly adapt to be rel-
evant within different health systems and national contexts.1-4 
The discourse on the roles and competencies of family physicians 

attempts to define their contribution to strengthening primary health care 
systems.5-9 International policy documents on family medicine and pri-
mary health care rely on data that are mostly derived from high-income 
countries; African health care leaders are looking for evidence of benefit 
from their own low- and middle-income country contexts.10-12

Responding to post-apartheid imperatives to provide universal health 
coverage, the South African government has embarked on a project of 
primary health care reengineering as the first step in a progression to 
national health insurance.13,14 Such reforms are aligned with the country’s 
commitments to universal human rights norms and improvement of health 
access and equity.15-17

Although South Africa has had informal vocational training in family 
medicine for almost 35 years, the discipline was only formally registered 
in 2007, and new family physicians began graduating from the 4-year 
full-time residency training program only in 2011.2,18,19 Family physicians 
are trained to fulfill 6 key roles: a competent clinician, a consultant and a 
capacity builder to the health care team, a leader of clinical governance, a 
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supporter of community-orientated primary care, and a 
clinical trainer2 (see Supplemental Appendix 1 at http://
www.AnnFamMed.org/content/16/1/28/suppl/DC1.) 
A national position paper argues that family physicians 
should be expert generalists placed throughout the dis-
trict health system,2 which includes district hospitals, 
community health centers, and primary health care 
clinics within subdistricts. Appointment of family physi-
cians to public-sector posts across the country’s 9 prov-
inces has occurred in a heterogeneous fashion, however. 
The variation in deployment can partly be explained 
by a lack of local evidence to support family physicians’ 
contribution and confusion as to the roles of this new 
“specialist” in the health system.12,20

The aim of this study was to assess the influence of 
family physicians at primary care facilities and district 
hospitals. Their influence was evaluated in terms of 2 
domains: health system performance and quality of 
clinical processes across the burden of disease. This 
article presents the findings from 1 of 4 studies, both 
published here and elswhere,21,22 and unpublished 
(K.B.vP, et al, December 2017) that evaluated the 
early impact of family physicians on the South African 
health care system.

METHODS
Study Design
We conducted a cross-sectional, observational study 
to compare community health centers (primary care 

facilities) and district hospitals with vs without family 
physicians. Use of family physicians was not random-
ized as the creation and filling of family physician 
posts were predetermined by local policy and service 
requirements. The group of facilities with family 
physicians had had a family physician in a designated 
post for a minimum of 2 years. The comparison group 
consisted of facilities that did not have a family physi-
cian post on staff or any other exposure to a family 
physician. We used the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) 
statement’s checklist23 to guide this research.

Conceptual Framework
We created a conceptual framework (Figure 1) to 
inform our approach to designing the study and deter-
mining the data collection instruments. In this frame-
work, structure refers to issues of governance and eco-
nomics that are largely affected by changes in policy. 
Health service processes are subdivided into generic 
(cross-cutting organizational processes), targeted 
(aimed at a specific program or condition), or clinical 
(services at the level of the patient). Generic and tar-
geted processes can affect health system performance, 
which also influences the quality of clinical processes 
that in turn affect clinical outcomes. Family physicians 
were seen as a generic intervention as they were not 
limited to a specific program or condition and could 
have impact broadly on health system performance and 
clinical processes. We assessed 4 key aspects of primary 

Figure 1. Conceptual framework of the study (a modified Donabedian causal chain).24,25 
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health system performance: accessibility, coordination, 
comprehensiveness, and continuity.26 The key clinical 
processes were drawn from South Africa’s quadruple 
burden of disease and public health issues: HIV/AIDS 
and tuberculosis; violence and injury; maternal and 
child health; and noncommunicable diseases.17

Setting
This study was conducted in the district health system 
of the South African public sector in 7 of the coun-
try’s 9 provinces. (See Supplemental Appendix 2 at 
http://www.AnnFamMed.org/content/16/1/28/suppl/
DC1 for a brief description of the South African dis-
trict health system.)

Sample Size Calculation
We used a clinical process indicator (the diabetes man-
agement score) and a health outcome indicator (the 
facility-based perinatal mortality rate) for calculation 
of study sample size, given that family physicians are 
reported to have a positive impact on these indicators, 
with an earlier study providing standard deviations and 
estimates of likely effect size.27

A sample size of 14 community health centers in 
each group gave 80% power to detect an effect size of 
10% in the diabetes management score (SD, 13%) with 
a possible 5% type 1 error.27 A sample size of 14 district 
hospitals in each arm gave 80% power to detect an effect 
size of 8.4 perinatal deaths per 1,000 births in perinatal 
mortality rate (SD, 7.91) with a 5% type 1 error.27

We therefore chose a final sample size of 15 district 
hospitals and 15 community health centers in each 
group (with and without family physicians, for 60 facil-
ities in total) to have sufficient power and to allow for 
some loss of facilities or incomplete data collection.

Facility Selection
Seven out of the 9 provinces were included in the study 
as determined by the educational footprint of the 6 
participating universities that train family physicians 
in South Africa. We obtained a complete list of dis-
trict hospitals and community health centers from the 
National Department of Health. With the assistance 
of the participating universities, this list was split into 
lists of facilities with and facilities without family physi-
cians, which were then randomly reordered. Starting 
at the top of the randomly ordered lists, we selected 2 
district hospitals and 2 community health centers with 
family physicians from each province to give 14 district 
hospitals and 14 community health centers. Each was 
then matched with a facility without family physi-
cians from the other list using criteria shown in Table 
1. One additional facility for each group was selected 
from the Western Cape Province, where the study was 

based, to arrive at the intended number of 15 facilities 
per group. (Supplemental Appendix 3, at http://www.
AnnFamMed.org/content/16/1/28/suppl/DC1, shows 
the facility sampling selection process.)

Indicators and Data Collection Instruments/Tools
For study outcomes, we selected a set of indicators 
that we expected would reflect the influence of the 
family physician on clinical processes, health system 
performance, and clinical outcomes (Figure 1). The 
selection of corresponding data collection instruments/
tools (Table 2)28-35 was dependent on the availability of 
reliable and valid routinely collected data or existing 
tools, the feasibility of collecting data, the different 
scope of practice in district hospitals and community 
health centers, and an a priori consensus between the 
researchers in the participating academic departments.

Fieldwork and Data Management
We trained 4 teams with a total of 16 fieldworkers 
(11 health professionals and 5 assistants with previous 
experience in research data collection) to collect data 
in the 7 provinces according to a detailed fieldwork 
protocol (Supplemental Appendix 4 at http://www.
AnnFamMed.org/content/16/1/28/suppl/DC1). Field-
workers were interviewed before appointment. Train-
ing was facilitated by the lead investigator (K.B.vP.) 
over 2 to 3 days, and consisted of face-to-face training, 
role playing, and practical evaluation in the field. Each 
team was led by a health professional and supervised 
by an academic family physician attached to a partici-
pating university. The teams also interacted remotely 
with the lead investigator (K.B.vP.) via telephone, 
e-mail, and a communication application (WhatsApp). 
Facility-level data were collected between June 2015 
and March 2016, and then captured with EpiData ver-
sion 3.1 (EpiData Software) via a double-entry method 
and using checks to minimize data entry errors.36

Table 1. Matching Criteria by Facility Type

Facility Type Criteria Used for Matching

District hospitals Province

Rural vs metropolitan setting

Size based on number of beds

Small (50-150 beds)

Medium (150-300 beds)

Large (300-600 beds)
Community health 

centers 
Province

Rural vs metropolitan setting

Annual number of patient visits (primary 
health care head count)

24-hr open access

Presence of a midwife obstetric unit
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Data Analysis
We then imported the data from EpiData into Microsoft 
Excel (Microsoft Inc) and used SPSS version 23 (IBM 
Corp)37 to conduct the analysis in consultation with a 
biostatistician. Data analysis commenced with descrip-
tive statistics for the facilities. Subsequently, the inde-
pendent samples t test for equality of means was used to 
compare means between the groups with and without 
family physicians (continuous dependent variables, 
see Table 2 for detail on the data collected). For those 
means found to be significantly different, we performed 
regression analysis using a generalized linear model to 
control for the effect of confounders. Confounding vari-
ables for health system performance were levels of staff 
(professional nurses, junior and senior physicians) and 
distance from a referral hospital. Confounding variables 
for clinical processes were the presence of outreach to 
the district health system facility (from the general spe-
cialties at the referral hospitals) and bed utilization rate 
(as proxy of district hospital inpatient workload).

Ethical Considerations
This study was approved by the Health Research Eth-
ics Committee (Medical), Stellenbosch University 
(reference S15/01/003) and by each partner institution. 
The 7 provincial health authorities and research com-
mittees also gave permission to access facilities across 
the study setting (Supplemental Appendix 5 at http://
www.AnnFamMed.org/content/16/1/28/suppl/DC1).

RESULTS
The contribution of each province to the final facil-
ity sample is shown in Supplemental Appendix 6 at 
http://www.AnnFamMed.org/content/16/1/28/suppl/
DC1. The distribution of sites across provinces dif-
fered from that intended because some provinces did 
not use any family physicians at community health 
centers or used them at all of those at the subdistrict 
level. One province did not have any district hospitals 
without family physicians. 

Table 2. Instruments/Tools Used for Data Collection

Facility  
Type

Aspect 
Measureda

Data Collection 
Instrument/Tool

Reliability/ 
Validity of Tool Data Source

Data Collection  
Method

Nature of 
Variables

District 
hospital

Health system 
performance

Signal functions 
(percentage of 
essential functions 
and services avail-
able for each clini-
cal domain)28-30

Audit tool used 
by MRC team 
(adapted from 
WHO docu-
ment, validated 
for South Afri-
can context)

Staff, manag-
ers, and key 
documents

Interviews and review 
of documents

Continuous variables 
(percentage of 
total score for each 
clinical domain)

South African 
National Core 
Standards (Domain 
2, which focuses 
on aspects of 
patient safety, clin-
ical governance, 
and clinical care)31

National tool, 
validated by 
Office of Health 
Standards 
Compliance

Continuous variables 
(percentage of 
total score for 
Domain 2)

Quality of 
clinical care 
and health 
outcomes

Child PIP and Peri-
natal PIP32

Validated tools 
(software 
based) used in 
South African 
health facilities

Child PIP and 
Perinatal 
PIP national 
databases

Assessment of data at 
facility level (admis-
sions and deaths of 
children and perina-
tal losses)

Continuous variables 
(rates)

Community 
health 
center

Health system 
performance

 PCAT: 4-point Likert 
scale; domains of 
Primary Health 
Care33

Pilot study and 
validation in 
Western Cape 
province

Patients, prac-
titioners, and 
managers

Interviews, asking 
respondents to rate 
their agreement 
with each item on a 
4-point Likert scale

Continuous variables 
(4-point Likert  
scale options were 
ordinal values, 
but variables 
were treated 
as continuous)

Quality of 
clinical care 
and health 
outcomes

Integrated CDM 
audit tool: per-
centage score34,35

Valid tool (annual 
audit in West-
ern Cape pro-
vincial facilities)

Observation 
and patient 
medical 
records

Assessment of facil-
ity’s structural com-
ponents for CDM, as 
well as audit of 20 
records for each of 
5 chronic conditions 
(diabetes, hyperten-
sion, asthma, COPD, 
and epilepsy)

Continuous variables 
(percentage of 
total score for 
each chronic 
condition)

CDM = chronic disease management; COPD = chronic obstructive pulmonary disease; MRC = Medical Research Council of South Africa; PCAT = Primary Care Assess-
ment Tool; PIP = Problem Identification Program; WHO = World Health Organization.

a From the conceptual framework shown in Figure 1.
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On average, 26 out of the 30 community health 
centers (87.5%) and 24 out of the 30 district hospitals 
(80.7%) had complete data sets (data set completion per 
tool is available in Supplemental Appendix 7 at http://
www.AnnFamMed.org/content/16/1/28/suppl/DC1). 

Table 3 compares the characteristics of the facilities 
with and without family physicians, showing that they 
were fairly well matched. Table 4 compares the facili-
ties on indicators of health system performance and 
clinical processes, and should be interpreted in con-
junction with the instrument/tool descriptions in Table 
2; results of this comparison are discussed below.

District Hospitals
In the district hospitals, the availability of essential 
services across the clinical domains was higher in the 
group of facilities with family physicians, with the avail-
ability of key pediatric services differing significantly 
(mean, 85.0% vs 69.2%; P = .02) (Table 4). The score 
for Domain 2 of the National Core Standards (which 
measures aspects of patient safety, clinical governance, 
and clinical care) was higher for the group with family 
physicians, but not significantly so; however, only 19 
out of 30 district hospital facilities had completed this 
tool. The child health findings (specifically, the number 
of modifiable factors identified per audited in-hospital 
child death) from the child death audit tool (Child 

Problem Identification Program) was significantly more 
favorable in this group (mean, 2.2 vs 4.7, P = .049). Find-
ings from the Perinatal Problem Identification Program 
(which focuses on perinatal, stillbirth, and neonatal 
mortality rates) favored the facilities with family physi-
cians too, albeit not significantly. 

After we adjusted for the influence of confounders 
on the key pediatric services, presence of senior physi-
cians had a significant influence (β coefficient = 1.317; 
P = .01), but presence of family physicians was no 
longer significant (β coefficient = –0.782; P = .88). The 
significant favorable influence of the family physician 
on the number of modifiable factors per child death 
persisted, however (β coefficient =–5.732; P <.001).

Community Health Centers
In the community health centers, however, the findings 
from the primary care assessment tool (as perceived 
by users of primary care, Table 4) favored the group of 
facilities without family physicians, reaching statisti-
cal significance in 2 domains: continuity of care (2.79 
vs 3.03; P = .03) and coordination of care (3.05 vs 3.51; 
P = .02). The generalized linear model for the continu-
ity domain was a poor fit and therefore not suited for 
testing for confounders. The generalized linear model 
for the coordination domain still favored the facilities 
without family physicians on staff after adjusting for the 
confounders (β coefficient for presence of family physi-
cian = –0.476; P = .02; intercept β coefficient = 3.552). 
These findings for continuity of care were also affirmed 
by the managers of primary care (mean difference, 0.25; 
95% CI of 0.03-0.50; P = .027). The other domains as 
measured by the provider and manager components of 
the primary care assessment tool did not differ signifi-
cantly between groups. Similarly, there were no signifi-
cant differences in indicators measured by the chronic 
disease management audit tool.

DISCUSSION
In this study of South African facilities, data from dis-
trict hospitals showed that facilities with family physi-
cians generally had higher scores for measures of health 
system performance and clinical care, and significantly 
fewer modifiable factors associated with in-hospital 
pediatric mortality. Senior physicians also contributed to 
increased access to pediatric life-saving procedures and 
equipment. A number of initiatives over the last decade 
have targeted obstetric and neonatal care in district 
hospitals.28,32,38,39 These findings echo the previously 
reported child and neonatal health benefits associated 
with an increased supply of primary care physicians.40

On the other hand, data from community health 
centers, which deliver primary care, showed that facili-

Table 3. Facility Characteristics

Facility

Without Family 
Physicians  
(n = 15)

With Family 
Physicians  
(n = 15)

District hospitals

Location

Rural, No. 15 12

Metropolitan, No. 0 3

Beds, mean (SD), No. 153.5 (92.4) 198.0 (81.7)

Size based on number  
of beds
Small, No. 8 6

Medium, No. 7 7

Large, No. 0 2

Community health centers

Location

Rural, No. 6 6

Metropolitan, No. 9 9

Patient visits per year,  
mean (SD), No.

152,541  
(122,714)

255,094  
(178,501)

Daily open hours

Open 8 hours, No. 6 4

Open 24 hours, No. 9 11

Midwife obstetric unit  
available
Yes, No. 10 12

No, No. 5 3
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Table 4. Comparison of Indicators of Health System Performance and Clinical Processes Between 
Facilities With and Without Family Physicians

Tool and Indicator

Without Family 
Physicians, 

Mean Value (SD)

With Family 
Physicians,  

Mean Value (SD)

Mean  
Difference 
(95% CI)

P  
Value

District hospitals

Signal functions (essential services) tool (n = 22)

Newborn care, % 92.7 (6.4) 95.0 (6.5) –2.29 (–8.05 to 3.46) .42

Maternal care, % 89.1 (19.2) 96.2 (5.4) –7.05 (–20.21 to 6.11) .28

Surgery, % 63.6 (24.5) 76.4 (16.7) –12.73 (–31.80 to 6.34) .18

General medicine, % 65.8 (17.8) 78.0 (21.0) –12.17 (–29.41 to 5.07) .16

Mental health, % 83.3 (15.1) 80.8 (7.9) 2.50 (–8.55 to 13.55) .64

Pediatric care, % 69.2 (15.1) 85.0 (14.3) –15.83 (–28.99 to –2.67) .02

Emergency care, % 78.3 (20.0) 90.0 (15.6) –11.67 (–27.85 to 4.52) .15

South African National Core Standards tool (n = 19)

Score for Domain 2 (focuses on aspects of patient 
safety, clinical governance, and clinical care)

76.25 (24.79) 89.79 (14.28) –13.54 (–35.20 to 8.11) .19

Child PIP tool (n = 26)

In-hospital mortality rate (number of deaths per  
100 pediatrics admissions)

2.9 (2.3) 1.4 (1.3) 1.50 (–0.06 to 3.06) .059

Modifiable factor rate per death (number of modi-
fiable factors identified per audited pediatric 
death, ie, instances of suboptimal care or missed 
opportunities)

4.7 (3.9) 2.2 (1.9) 2.49 (0.18 to 4.96) .049

Perinatal PIP tool (n = 26)

Perinatal mortality rate (number of perinatal  
deaths per 1,000 total births, all deliveries)

26.74 (12.13) 23.32 (7.79) 3.42 (–4.53 to 11.38) .38

Neonatal mortality rate (number of neonatal  
deaths per 1,000 live births, all deliveries)

10.75 (7.02) 7.44 (3.53) 3.31 (–1.01 to 7.63) .13

Stillbirth rate (number of stillbirths per 1,000 total 
births, all deliveries)

17.54 (9.30) 16.64 (5.39) 0.90 (–5.34 to 7.14) .77

Community health centers

PCAT tool completed by health care users (n = 30)a

First-contact use (care is first sought from the 
primary care clinician when a new health need 
arises; a behavioral characteristic)

3.41 (0.42) 3.22 (0.34) 0.19 (–0.10 to 0.50) .19

First-contact access (services must be accessible;  
a structural characteristic)

2.52 (0.99) 2.48 (0.93) 0.04 (–0.70 to 0.80) .90

Continuous (ongoing) care (longitudinal use of  
a regular source of care over time, resulting in 
a long-term relationship between clinician and 
patient)

3.03 (0.31) 2.79 (0.29) 0.24 (0.02 to 0.50) .03

Coordination of care (linking of health care visits 
and services so that patients receive appropriate 
care for all their health problems)

3.51 (0.39) 3.05 (0.55) 0.45 (0.10 to 0.80) .02

Coordination of information (the essence of coor-
dination is the availability of information about 
prior and existing problems and services)

3.41 (0.43) 3.16 (0.47) 0.25 (–0.10 to 0.60) .14

Comprehensiveness: services available (availability 
of a wide range of primary care services)

3.32 (0.44) 3.16 (0.43) 0.16 (–0.20 to 0.50) .31

Comprehensiveness: services provided (appropri-
ate provision of primary care services, including 
services that promote and preserve health)

3.33 (0.62) 3.15 (0.58) 0.18 (–0.30 to 0.60) .41

Family-centeredness (appropriate care that recog-
nizes the family as a major participant in patient 
assessment and treatment)

3.37 (0.52) 2.97 (0.63) 0.40 (–0.02 to 0.80) .07

Community orientation (care that is delivered in 
the context of the community)

2.83 (0.58) 2.63 (0.57) 0.20 (–0.20 to 0.60) .34

Cultural competency (care that honors and respects 
the beliefs, interpersonal styles, attitudes, and 
behaviors of people as they influence health)

3.52 (0.49) 3.24 (0.49) 0.28 (–0.10 to 0.60) .13

Primary health care team (availability of other 
members of the primary health care team, such 
as physiotherapists, social workers, dentists, 
dietitians, mental health workers, and commu-
nity health workers)

3.52 (0.52) 3.24 (0.52) 0.28 (–0.10 to 0.70) .15

continued

CDM = chronic disease management; COPD = chronic obstructive pulmonary disease; PCAT = Primary Care Assessment Tool; PIP = Problem Identification Program.

a Scored from 1 = definitely not to 4 = definitely; higher scores indicate better care.
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ties with family physicians generally had lower scores 
for measures of health system performance and clinical 
care, as well as significantly lower scores for measures 
of continuity and coordination of care. These unex-
pected findings appear inconsistent with the interna-
tional literature that reports the family physician as 
being ideally placed to improve primary health care 
generally and to enhance continuity and coordina-
tion of care specifically.9,41-44 It is possible that family 
physicians were deployed where the need was greatest, 
as suggested by data showing that facilities with fam-
ily physicians have a higher average workload (Table 
3), and are predisposed to perform more poorly. In 
addition the family physician’s influence is primarily 
through the health care team,45 and their influence on 
the district hospital team (primarily led by doctors) 
may have been greater than that on the primary health 
care team (primarily led by nurses), bearing in mind the 
recognized professional boundaries and hierarchies.46 
The family physician is also not formally positioned 
within the organization’s management structure, and 
he/she will need to exert a systemic influence through 
other managers. It is again possible that their influence 
was greater within the district hospital management 
structure than in primary health care.47 Another possi-
bility is that the training of family physicians prepared 
them better for the district hospital as opposed to the 
primary health care context, as many training programs 
are still dominated by hospital-based exposure.48,49 In 
South Africa, the need for and deployment of family 
physicians in district hospitals has been more clearly 
conceptualized and operationalized than their role and 
placement in the primary health care team.2,14,49,50

This study had several limitations. Having family 
physicians on staff was not randomized, and there may 
therefore be additional confounders not accounted for 
or measured. The variability in how family physicians 

were deployed within the different provinces made it 
difficult to fully match the facilities between groups. 
The minimum duration of 2 years of family physicians 
on staff might have been too short to allow for some 
aspects of their impact to be measurable. There was no 
baseline measurement of the outcome indicators at these 
facilities, before their deployment, which would have 
enabled correction for significant differences and mea-
surement of change over time. Finally, we did not factor 
into analysis the type of training the family physician 
received or the length of time practicing in the field.

Our findings support the need for further research 
to understand the effects of family physicians on pri-
mary health care. District manager interviews and 
coworker assessments of family physicians (using the 
360-degree evaluation tool) in primary health care 
settings suggest that they are having a beneficial 
impact, however (unpublished K.B.vP, et al, Decem-
ber 2017,21,51). Our findings may reflect a need to 
strengthen the family physician’s role in primary health 
care and to integrate them more fully into the team, 
as well as to ensure that training programs focus suf-
ficiently on the primary health care setting.

Application of the family medicine and primary 
health care models from higher-income countries to 
low- or middle-income health systems (such as those 
in Sub-Saharan Africa) was reviewed previously in 
terms of exportability and relevance.45,52-54 A Delphi 
study among African family medicine leaders demon-
strated consensus and commitment toward realizing 
the principles of primary health care and core values 
of family medicine, such as person-centeredness, con-
tinuity, and coordination of care.55 The application of 
these principles may differ, however, in African health 
systems where family physicians do not usually pro-
vide first-contact care and must acquire contextually 
defined competencies, such as the extended range of 

Table 4. Comparison of Indicators of Health System Performance and Clinical Processes Between 
Facilities With and Without Family Physicians (continued)

Tool and Indicator

Without Family 
Physicians, 

Mean Value (SD)

With Family 
Physicians,  

Mean Value (SD)

Mean  
Difference 
(95% CI) P Value

Integrated CDM audit score 

Structural aspects required for chronic disease  
management, % (n = 25)

72.45 (19.04) 72.55 (22.57) –0.10 (–17.46 to 17.23) .99

Diabetes score, % (n = 27) 39.48 (10.85) 40.55 (13.79) –1.07 (–10.86 to 8.73) .82

Hypertension score, % (n = 28) 45.96 (10.99) 44.59 (13.66) 1.37 (–8.27 to 11.00) .77

Asthma score, % (n = 25) 47.41 (8.08) 42.28 (8.08) 5.13 (–1.60 to 11.87) .13

COPD score, % (n = 18) 32.24 (16.90) 29.49 (15.98) 2.75 (–13.85 to 19.34) .73

Epilepsy score, % (n = 26) 35.78 (18.51) 39.01 (16.26) –3.23 (–17.45 to 10.99) .64

CDM = chronic disease management; COPD = chronic obstructive pulmonary disease.
a Scored from 1 = definitely not to 4 = definitely; higher scores indicate better care.
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procedural skills required for working at the district 
hospital.2,45 African countries that are committed to 
achieving the Sustainable Development Goals should 
invest more in training family physicians to scale as 
well as contextualizing their roles within their primary 
health care teams, in keeping with the team-based 
models used in other low- and middle-income countries 
such as Brazil and Cuba, and supported by the World 
Health Organization (WHO).12,56-58

This study additionally contributes to the task of 
refining the methods, indicators, and tools used to 
measure the influence of South African family physi-
cians. More research will similarly help to understand 
the facilitators and constraints within the local context 
that may influence the ability of family physicians to 
exercise their full potential.9 Such research will guide 
the ongoing efforts to implement the principles of fam-
ily medicine within the district health system.18,49,53,59

To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/16/1/28.
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