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study across three districts in
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Background: Community healthcare worker (CHW) training programs are
becoming increasingly comprehensive (an expanded range of diseases).
However, the CHWSs that the program relies on have limited training. Since CHWs’
activities occur largely during household visits, which often go unsupervised and
unassessed, long-term, ongoing assessment is needed to identify gaps in CHW
competency, and improve any such gaps. We observed CHWs during household
visits and gave scores according to the proportion of health messages/activities
provided for the health conditions encountered in households. We aimed to
determine (1) messages/activities scores derived from the proportion of health
messages given in the households by CHWs who provide comprehensive care in
South Africa, and (2) the associated factors.

Methods: In three districts (from two provinces), we trained five fieldworkers to
score the messages provided by, and activities of, 34 CHWSs that we randomly
selected during 376 household visits in 2018 and 2020 using a cross-sectional
study designs. Multilevel models were fitted to identify factors associated with
the messages/activities scores, adjusted for the clustering of observations within
CHWSs. The models were adjusted for fieldworkers and study facilities (n =5,
respectively) as fixed effects. CHW-related (age, education level, and phase of
CHW training attended/passed) and household-related factors (household size
[number of persons per household], number of conditions per household, and
number of persons with a condition [hypertension, diabetes, HIV, tuberculosis TB,
and coughl]) were investigated.

Results: In the final model, messages/activities scores increased with each
extra 5-min increase in visit duration. Messages/activities scores were lower for
households with either children/babies, hypertension, diabetes, a large household
size, numerous household conditions, and members with either TB or cough.
Increasing household size and number of conditions, also lower the score. The
messages/activities scores were not associated with any CHW characteristics,
including education and training.

Conclusion: This study identifies important factors related to the messages
provided by and the activities of CHWSs across CHW teams. Increasing efforts are
needed to ensure that CHWs who provide comprehensive care are supported
given the wider range of conditions for which they provide messages/activities,
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especially in households with hypertension, diabetes, TB/cough, and children or

babies.

KEYWORDS

community healthcare worker, quality-of-care, assessment tool, comprehensive care,

performance

1 Introduction

Community healthcare workers (CHWs), with limited training,
are the focus in many low and middle-income countries’ (LMICs)
attempts to accomplish the goal of universal health coverage of
providing accessible, acceptable, and affordable healthcare services to
vulnerable groups (1-3). CHW programs have historically focused
on single diseases and conditions (mostly around maternal and child
health, MCH) (2, 4). However, increasingly, they are now focusing on
a more expanded range of diseases and people (including
subpopulations with communicable and non-communicable
diseases), towards more comprehensive care (2, 4-10). CHW
programs in LMICs focusing on comprehensive care include
Ethiopia’s Health Extension Worker Program (HEP), India’s
Accredited Social Health Activist (ASHA), Pakistan’s Lady Health
Worker Program (PLHW), Malawi’s Health Surveillance Assistants
(HSA), government-employed community health extension workers
(CHEWSs) in Kenya, CHWs in Rwanda, and the community health
assistants (CHAs) in Zambia (11-17). Although there is no specific
definition for what constitutes ‘comprehensive care, programs where
a single CHW provides a “full range of services,” including preventive,
promotive, and/or some curative care at the most peripheral level of
the primary healthcare (PHC) system, may be considered
‘comprehensive; as discussed in a recent review (5). For example,
Ethiopia’s 16 HEP healthcare packages cover family health, disease
prevention/control and hygiene, and environmental sanitation (18).
The ASHA comprehensive care package includes diagnosis of health
conditions (e.g., malaria, tuberculosis, diarrhea); provision of drugs
and referrals; reproductive, maternal, and newborn care; and
nutritional counseling and health education (19). The PLHW
program provides care to rural and urban slum communities on
MCH (maternal antenatal care, birth record keeping, child
development, family planning), promotive and preventive educational
services (checking blood pressure, body temperature), treatment of
minor diseases (childhood diarrhea, respiratory infections), and
health education/promotion/referrals (20, 21). However, since these
comprehensive CHW programs rely on a healthcare worker cadre
with limited training, long-term or ongoing assessment is necessary
to identify gaps in CHW competency within their routine work
environment (1).

South Africa has had a unifying national CHW program
framework since 2011, which is prioritized in the South African
National Department of Health (NDoH) re-engineering of PHC (22).
Alongside other healthcare providers, CHWs constitute the national
Ward-based Primary Healthcare Outreach Team (WBPHCOT), in a
largely comprehensive program, with CHWs serving a ‘generalist’ role
(23). The activities of WBPHCOT include “health promotion, primary
prevention of disease, healthy behavior counselling, treatment
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adherence counseling, and secondary disease prevention through
basic screening” (24). The team is required to provide “appropriate
referral and basic therapeutic, rehabilitative, and palliative care
services” The CHWs undergo two 10-day phase 1 curriculum-based
training courses followed by a practicum, and a 5-day phase 2 skills-
based training course, with a practical skill component (24, 25).
However, implementation of the WBPHCOT program is uneven
across districts and provinces, with variability in CHW service
delivery (26, 27). Differences across provinces and districts in CHW
activities occur regarding whether or not the CHWs ‘checked in’ at
healthcare facilities before and after household visits, their hours of
work, the required number of households to visit daily, whether or not
routine weekly supportive training is carried out, and whether
oversight supervision functions are carried out (27). These differences
underscore the need to assess CHW competency, across districts, in
South Africa.

There is increasing literature on essential and standardized metrics
and validated indicators for assessing CHW competency; however,
evidence suggests difficulty with assessing them within comprehensive
care (28-30). Assessing CHW performance based on all
subcomponents of a comprehensive care package is challenging (30,
31). This is because both structural (linkage with health system/
community, assessment of available supplies and resources) and
process measures (communication competency, compliance with
standards of care and procedures, and activities related to care) are
needed, as proposed by Donabedian (32-34).

CHW competency is assessed using several methods and tools.
These include direct observation checklists either by supervisors,
field
questionnaire; and administrative data (35-38). Their applications

trained experts, or investigators; a  self-administered
have mostly focused on subcomponents of comprehensive care
packages. For example, Madagascar’s community health volunteers
(CHVs) comprehensive care package included child and maternal
health, case management of children <5years, and reproductive health
counseling and family planning (RH/FP) (35). However, using expert
observers and gold standard evaluators, the CHVs were assessed on
either case management of children <5years or RH/FP. In
South Africa, an assessment of CHWs' knowledge and confidence
using a self-administered questionnaire showed adequate confidence
of CHWs in several activities (giving prescribed medications and
managing clients with diabetes) and low knowledge and confidence
levels in managing clients with hypertension (38). However, the
findings were limited because of the lack of a validated tool. Another
South African study that used a validated checklist based on audio
recordings revealed, on average, good communication practices
(active listening and active delivery) during home visits (39). However,
only communication scores were reported, leaving out other skills
of CHWs .
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Studies assessing factors influencing the performance of
comprehensive care provided by CHWs within the household settings
are also scarce. Kawakatsu et al. reported that performance was
associated with CHWS individual-level (marital status and
educational level), supervisor-level (number of supervisions received),
and community-level factors (household size) (40). Sociodemographic
factors (including age, sex, and education) also influence CHW
performance (5, 41). Recently, in Kenya, Njororai et al. investigated
the demographic and environmental factors affecting CHW
performance (42). Using a self-reported questionnaire-based survey
among 309 mixed cadre CHWSs (volunteers, CHEWs who supervise
CHWs, and retired CHWs), they found that having a secondary
education and poor communication skills influenced performance. In
these previous studies, while Kawakatsu et al. assessed performance
using reports submitted in the previous 6 months by CHWs to their
supervisors, Njororai et al’s performance (categorized as poor/better)
assessment was based on contextual information including whether
the CHW s were available, participated, or were responsive to their
work (40, 42).

Therefore, there is a need for research that assesses the factors
influencing CHW performance related to their work during household
visits using a validated tool. We developed an observational checklist,
the quality-of-care assessment tool for CHW summative assessment
in South Africa, in a previous study (43, 44). As previously reported,
we developed the tool to account for the work of South African CHWs
on a daily basis (before they leave the healthcare facility, upon entry
into a household, and during the household visit) (Table 1) (28). A
fieldworker utilizes our tool to record observed activities/messages
and communication items to compute an aggregate score for each.
Our evaluation of this tool suggests good utility, high validity (face
and content) for the quality of messages and communication, and
good interrater reliability for messages but not for communication
scores (28). In this study, using this validated tool, we sought to answer
the question “What factors are associated with the messages/activities
scores of CHWs who provide comprehensive care in South African
districts?” Our study aimed to determine the performance (messages/
activities) scores of CHWs who provide comprehensive care and
determine what factors explain the scores. In this study, we focus on
CHW household visits. This is important because the activities of
CHWs during household visits often go unsupervised and unassessed.

TABLE 1 The structure of the quality-of-care assessment tool.

Point when recordings/scores Sections of the tool

are indicated in the tool

Before setting out

Items in the CHW bag including the list of equipment available for use during the household visit

10.3389/fpubh.2023.1180663

2 Methods
2.1 Study setting

The study was undertaken in two districts of Gauteng Province
and one district of Mpumalanga Province, South Africa. Sedibeng
District has approximately 1,039,908 people in 330,326 households,
12.3% live in informal households in shacks made of plastic and
corrugated iron, while others live in brick houses, mainly provided by
the government (45). Approximately half (50.7%) of the population
are unemployed, live in poverty (48.5%), and depend on the
government for social grants (45). Our two study facilities are located
approximately 30 km from the district center. Tshwane District has
approximately 3,555,741 people in 1,136,876 households; 22.6% are
unemployed, 29.6% live in poverty, and 16.4% live in informal
households (46). Our study facility is located approximately 32km
from the district center. Ehlanzeni District, in Mpumalanga Province,
has approximately 1,856,753 people in 514,000 households; almost
half (47.8%) do not receive an education at all, and 5.6% live in
informal households (47). Approximately 43.4% of the population are
unemployed, while 67.8% live in poverty (47). Our two study facilities
are located approximately 138 and 126 km, respectively, from the
district center.

2.2 Study design

This study forms part of a program of research reported elsewhere
(43, 48). We undertook two cross-sectional surveys and combined the
data for this study:

1 We collected data in 2017 in two facilities (A and B) in
Sedibeng District.

2 We collected data in 2020 in two facilities (C and D) in
Ehlanzeni District, Mpumalanga Province, and one facility (E)
in Tshwane District, Gauteng Province.

The COVID-2019 pandemic limited the CHW observation to one
facility in Tshwane District. We complied with the necessary
COVID-19 prevention protocols during the study.

Just before and on entry to a household (CHW

The plan for the current household visit, which requires a ‘yes/no’ response.

seeks permission for the observer to observe the

household visit) ‘yes/no’ response.

CHW communication skills, including attention to household members’ privacy and confidentiality, which requires a

When performing activities or providing

Household members’ conditions and the messages/activities delivered by the CHW, which requires a ‘yes/no’ response.

messages during household visit

‘yes/no’ response.

CHW communication skills, including attention to household members’ privacy and confidentiality, which requires a

After leaving the household

Factors that could prevent a CHW from delivering good quality care

CHW communication skills including attention to confidentiality

CHW, community health worker.
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2.3 The CHW teams and their outreach
team leaders

The outreach team leaders (OTLs) for the CHW teams included
two enrolled nurses (ENs, having completed a 2-year nursing course),
one per facility in Sedibeng District; four professional nurses (PN,
trained in PHC and community nursing), two per facility in Ehlanzeni
District; and two PNs+one EN (Tshwane District). Their average
nursing years of experience ranged from 2.4 to 4.5 years. Most of the
OTLs were from the local communities and had undergone the
WHBPCOT training. However, the PN OTLs are also tasked with
providing PHC services in the clinic, limiting opportunities for
supportive supervision. In one of the districts, one OTL who was an
EN was not local. This OTL lacked confidence in providing
supervisory support (48). Furthermore, facility E, including the
WHBPCOTs, was designated a National Health Insurance pilot site in
2012 and underwent health system strengthening interventions
focused on the PHC level (49).

2.4 Sampling methods

This study included all CHWSs in the WHBPCOT program
who worked in the three districts. Inclusion criteria were all the
CHWs in each facility who were available for two full weeks of
household visits to provide comprehensive care and were willing
to participate. In any of the facilities, any CHWs who were not
available for part or all of the 2 weeks of household visits and any
CHW s who were providing home-based care only (i.e., providing
bed baths, wound dressing, and cleaning support largely for the
sick and non-sick older adults) were not considered eligible for
the study. Random sampling was used to select each CHW for
observation. We negotiated with the OTLs to ensure that the
randomly selected CHW's focused on home visits. Three CHW's
were randomly selected for each 2-weekly observation per cycle
of observations for a total of four cycles (facilities A and B) and
two cycles (facilities C, D, and E). Households were not selected,
rather, the normal schedules of CHW pairs under the guidance of
their OTLs were used to determine the household where the
observation took place.

2.5 Quality-of-care tool

During household visits, to guide the non-clinically experienced
but trained fieldworkers to complete our quality-of-care tool, we
developed a fieldwork manual (44). The fieldworkers assign scores
of ‘0" or ‘1’ for messages/activities performed while observing
CHWs during household visits using the tool. During household
visits, the CHWs may perform messages/activities for adults, the
older adult (sick and non-sick), pregnant women, and children and
babies with a need. CHWs may also attend to children and babies
in their absence by obtaining information regarding their
immunization, nutrition, and HIV exposure status from caregivers/
parents. Table 2 shows how the tool is used to derive performance
(messages/activities) scores for a hypothetical ‘Household 1’ with
hypertension and diabetes.
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2.6 Data collection

The data collection approach in our previous study in Sedibeng
District has been reported (43, 48). Briefly, in facilities A and B, in
2017, three trained fieldworkers utilized the paper-based form of our
assessment tool to score the messages/activities and communication
items of 12 and 10 randomly selected CHWs during 147 and 124
household visits, respectively. For facilities C, D, and E, in 2020, two
trained fieldworkers utilized our tool to score the messages/activities
of 2, 4, and 6 randomly selected CHWs during 40, 51, and 14
household visits, respectively.

For each randomly selected CHW (and partner), a brief
interview was first used to obtain written consent, demographic
details, content of CHW bags, and plans for the day. Within the
households, the rest of the data collection was done through
observation. The data collected while observing a total of 34 CHW's
who provided services to 526 clients were captured separately by
two fieldworkers in REDCap' to minimize errors. Author OB then
verified agreements between the two captured data. All the
discrepancies were resolved by rechecking the data on the
completed hard copy of the tool. The finalized data were then
exported into Stata 17 (Stata Statistical Software: Release 17.
College Station, TX: StataCorp LP) and merged for data cleaning
and analysis. We had no details on three CHWs who were ineligible
during random selection (because they had been on leave at the
time of selection). However, after their return to work, they were
paired with an eligible CHW (we had no control over the pairing).
The messages/activities data of these three CHWs (in 36
households) were therefore excluded from the analysis.

2.7 Outcome

Our dependent variable, quality-of-care messages/activities score
(hereafter messages/activities score), was derived as an aggregate score
and defined as follows:

Messages/activities score: this is the number of observed messages
given and actions undertaken divided by the number of expected
messages. The messages/activities score was calculated for each
condition (e.g., hypertension, diabetes, or HIV) and aggregated by
household (Table 2).

2.8 Explanatory variables

o CHW-related characteristics: age, education level, and phases of
CHW training attended and/or passed

o CHW activities: duration of visit (in minutes), normal frequency
of visits, when CHW last visited the household, planned activities
for this visit

 Household-related factors: household size (number of people per
household); number of people with either hypertension, diabetes,
HIV, TB, or cough; the presence of an infant/young child; and the
presence of a pregnant person in the household

1 https://redcap.core.wits.ac.za/
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TABLE 2 Deriving the messages/activities score for a hypothetical ‘Household 1.’

Household 1

10.3389/fpubh.2023.1180663

Conditions Present Messages/activities per condition Aggregate score
(Yes=1/
No=0)
Lifestyle Taking Measuring BP | Access to
Hypertension advice medication medication
1 1 1 0 1 3/4=75.0
Lifestyle Taking Measuring BP | Access to Glucose Foot care
Diabetes advice medication medication
1 0 1 0 1 0 0 3/6=50.%
Road To Feeding/diet | Attending Looking at
Health clinic child
Under 5
nder Card
Mother’s Caring for HIV-related Feeding RTC Attending Looking at/
health the baby the clinic examining
Under 6 months
baby
1 Lifestyle Taking Access to
advice medication medication/
HIV going to the
clinic
1 1 1 3/3=100.0
Screen for
Persistent
ersisten T8
cough
Lifestyle Taking Access to
advice medication medication /
TB going to the
clinic
Lifestyle HIV status Attending Preparation of
advice clinic/danger birth/baby
signs
Pregnant
women
Advice
Other illness or
potential illness
Check up
Total number | 3 75%+50% + 100% = 225/3
of conditions in
household

conditions in household

Household message score = (observed/expected hypertension messages) + (observed/expected diabetes messages) total number of

75.0%

BP, blood pressure; RTC, road-to-health card; TB, tuberculosis.

o Other contextual visit factors: whether there were
‘disruptions’ during the visit that could potentially affect
CHW competency during the visit that were beyond the
control of the CHW, e.g., baby crying, television noise,
presence of visitors

Frontiers in Public Health

2.9 Statistical analysis

Descriptive statistics are expressed as mean * standard deviation

(SD) for continuous variables and frequency and percentages for

categorical variables. We performed one-way analysis of variance to

05
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compare messages/activities scores by district, CHW-related
characteristics, CHW activities, household-related factors, and
other contextual factors. Multilevel models were fitted to identify
factors associated with messages/activities score, adjusting for the
clustering of observations within CHWs. In the models, both
fieldworker and facility were included as fixed effects due to the
small number of each (there were only five fieldworkers and five
facilities). CHW-related variables and contextual and household-
related factors were investigated. In building the model, we used a
backward elimination approach, whereby after we included all the
variables in one model, we removed each variable from the model
one by one, starting with the least significant, and then each model
was refitted until all the variables that were significant at p<0.1
were retained (50). To select the best model for predicting messages/
activities scores, we evaluated the prediction errors using the
principle of Akaike information criterion (AIC) minimization. In
each model fitted, AIC imposes a penalty of 2p (where p is the
number of predictors in the model) against the model deviance
(= 2* log-likelihood), for each additional variable. We selected the
model that minimized AIC as the best prediction model. In each
model, we retained ‘facility’ as a variable, regardless of the level of
significance. We reported the mean messages/activities scores and
their 95% confidence intervals (95% CI). p <0.05 was considered to
be significant.

10.3389/fpubh.2023.1180663

2.10 Ethical consideration

The Human Research Ethics Committee (Medical) of the University
of the Witwatersrand, Johannesburg (approval number M190933), the
respective ethics committee of participating Ehlanzeni (MP-2020001-
002), and Tshwane Districts Research Committees (GP-202001-012)
approved this study protocol. The participants provided their written
informed consent to participate in this study and each CHW sought and
obtained verbal consent from each head of household before the
fieldworker was allowed to enter to perform observations.

3 Results

3.1 Characteristics of households and
household members included in this study

The characteristics of 376 households and 526 household
members who engaged with the CHWSs are shown in Table 3. The
mean number (standard deviation [SD]) of household members per
visit was 1.8 (SD, 0.98), the CHWs mostly engaged with women
(n=369, 72.4%), individuals aged over 60 or who were retired or were
older adults (n=253, 48.1%), and those living in brick houses
(n=284, 75.5%).

TABLE 3 Description of household members who engaged with the CHW (for children, engagement may have been via caregivers/parent only).

Total
526 100.0

Characteristics Facility A

Number of 184 35.0
household
members who

engaged with

Facility B
195

Facility C Facility D
371 63 12.0 66 12.6 18 34

Facility E

CHWs (n, %)

Number of households

visited (n, %) 376 100.0 147 39.1 124 32.8 40 10.6 51 13.6 14 37
Mean (standard

deviation) and range

of household size per

CHW visit 1.77 (0.98) 1-5 1.49 (0.74) 1-4 2.02 (1.05) 1-5 2.17 (1.31) 1-5 1.55 (0.79) 1-4 1.44 (0.51) 1-2
Sex (n, %)

Male 145 27.6 51 27.7 63 32.3 13 20.6 14 21.2 4 222
Female 381 724 133 72.3 132 67.7 50 79.4 52 78.8 14 77.8
Age category (n, %)

Baby under 6 months 21 4.0 4 2.2 9 4.6 7 11.1 0 0.0 1 5.6
Pre-school child 44 8.4 9 4.9 20 10.3 12 19.1 3 4.5 0 0.0
School-age child/ 0.0
adolescent 11 2.1 2 1.1 7 3.6 0 0.0 2 3.0 0

Adult <60 197 37.4 47 255 90 46.2 28 44.4 30 45.5 2 11.1
Over 60/retired/older

adult 253 48.1 122 66.3 69 354 16 254 31 47.0 15 83.3
Type of housing (n=376)

Informal (shacks) 92 24.5 20 13.6 72 58.1 0 0.0 0 0.0 0 0.0
Formal (brick) 284 75.5 127 86.4 52 41.9 40 100.0 51 100.0 14 100.0

CHW, community health worker.
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TABLE 4 Description and burden of conditions of household members who engaged with the CHW (for children, engagement may have been via their
caregivers/parent only).

Characteristics Total Facility A Facility B Facility C Facility D Facility E
Number of 526 100.0 184 35.0 195 37.1 63 12.0 66 12.6 18 34
household
members who
engaged with
CHWs (n, %)
Number of households
visited (n, %) 376 100.0 147 39.1 124 32.8 40 10.6 51 13.6 14 3.7
Condition (n, %)*
Hypertension 218 414 124 67.4 48 24.6 16 254 19 28.8 11 61.1
Diabetes 73 13.9 31 16.9 21 10.8 8 12.7 8 12.1 5 27.8
HIV 72 13.7 16 8.7 26 13.3 15 23.8 15 22.7 0 0.0
Tuberculosis 17 32 5 2.7 8 4.1 0 0.0 4 6.1 0 0.0
Other chronic 42 8.0 16 8.7 9 4.6 9 14.3 7 10.6 1 5.6
Persistent cough 29 55 22 12.0 7 3.6 0 0.0 0 0.0 0 0.0
Child less than
6 months 21 4.0 4 22 9 4.6 7 11.1 0 0.0 1 5.6
Child 6 months to

3 4.6
Syears 44 8.4 9 4.9 20 10.3 12 19.1 0 0.0
Pregnant 13 2.5 1 0.5 6 3.1 5 7.9 1 1.5 0 0.0
Home-based care 6 1.1 6 33 0 0.0 0 0.0 0 0.0 0 0.0
Other illness* 115 219 39 21.2 42 21.5 17 27.0 13 19.7 4 222
Number of conditions per household
o° 90 17.1 17 9.2 51 26.2 4 6.4 15 22.7 3 16.7
1 263 50.0 82 44.6 101 51.8 37 58.7 34 51.5 9 50.0
2 132 25.1 64 34.8 34 17.4 14 222 15 22.7 5 27.8
3 41 7.8 21 114 9 4.6 8 12.7 2 3.0 1 5.6

CHW, community health worker.

“Refers to any illness that is talked about but not listed as a specific condition or ‘other chronic’ in the tool, and include an illness that a patient has, fears having, is at risk of getting, or that the

fieldworker is unclear about when the CHW and client are discussing it.

"When the response to the routine health question “Are you sick?” was “no” and no other health need was identified.

Descriptions of the conditions of household members who
engaged with the CHWs (for children, engagement may have been via
their caregivers/parents only) are shown in Table 4. In all the facilities,
the CHWs mostly encountered hypertension (n=218, 41.4%). Across
districts, most CHWs encountered only one condition per household
(n=263, 50.0%).

3.2 Characteristics of the CHWs included in
this study

The characteristics of the CHWs who were observed by trained
fieldworkers during household visits are shown in Table 5. Overall,
34 CHWSs were observed. The overall mean age (standard deviation
[SD]) was 42.0 (9.9) years and ranged from 26 to 61 years. Facility C
(50.5 [2.1] years) and D (50.5 [7.6] years) had the oldest CHWs, while
facility B (35.3 [11.6] years) had the youngest. Only about a third
(n=11, 32%) of the 34 CHWs had completed secondary education
(“matric” and above), and the overall mean [SD] length of CHW
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service was 7.65 (4.18) years (range, 1-17 years). Although most
(n=25, 73.6%) had attended the prescribed phase 1 WBPHCOT
training, only 4 (5.9%) had passed, and of the four, only two had
passed both phases 1 and 2.

3.3 Characteristics of the CHW visits
(planned activities) to households

As shown in Table 6, duration of visit varied widely between
CHWSs but was similar across districts, with an overall mean of 13.5
(9.8; range 1-84) minutes. In all the facilities except facility C
(19.1%), the CHWs mostly (65, 72, 65, and 78% for facilities A, B,
D, and E, respectively) indicated ‘last week’ as their last visit to the
households. For planned activities during the current visit, the most
common plan, follow-up of chronic patients/medication delivery,
was similar across facilities. On the other hand, the CHW:s visited
households much less to conduct household registration or check
pregnant women.
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TABLE 5 The characteristics of the CHWs.

Characteristics

Overall

Facility A

Facility B

Facility C

Facility D

10.3389/fpubh.2023.1180663

Facility E

Number of CHWs

observed n (%)

34

Age (years)

Mean (SD)

42.00

9.93

45.75

6.55

35.30

11.59

50.50

2.12

50.50

7.55

37.17

6.43

Range

26-61

32-55

26-59

49-52

43-61

30-48

Education, n (%)

Some secondary

23

0.0

Completed secondary
education (matric and

above)

11

32.3

41.7

20.0

100.0

25.0

16.7

Length of service as CHW (years)

Mean (SD)

7.65

4.18

11.33

3.85

6.90

2.38

7.00

0.00

1.00

0.00

6.17

0.75

Range

7-17

3-10

WBPHCOT training passed

None attended

8.3

0.0

0.0

Phase 1 attended not

passed

11

91.7

100.0

0.0

0.0

0.0

Phase 1 attended &
passed

59

0.0

0.0

50.0

25.0

0.0

Phase 1 & 2 passed

2

59

0

0.0

0

0.0

1

50.0

0.0

16.7

CHW, community health worker; SD, standard deviation; WBPHCOT, Ward-based Primary Healthcare Outreach Team.

3.4 Messages/activities scores of CHW
visits by selected household and CHW
characteristics

In Table 7, the overall mean messages/activities scores differed
across facilities but were highest in facility E, at 51.6% (SD, 28.0%), and
least in facility C, at 36.4% (SD, 24.2%). The SDs of the scores across all
the facilities were wide (from 23.4% in facility A to 30.2% in facility B).
CHWs who had completed secondary education (‘matric’ and above)
had a higher overall mean messages/activities score (51.8% [SD, 27.5%])
compared to those who had received some secondary education (44.2%
[SD, 26.5%]). CHW's messages/activities score was highest when CHWSs
had attended and passed phases 1 and 2 of the WBPHCOT training
(n=2,100%) compared to when they had attended phase 1 and passed
(48.3% [SD, 25.9%]) or attended phase 1 and failed (40.6% [SD, 21.3%]).
The mean messages/activities scores were <50.0% for all the planned
activities (including household registration, follow-up of chronic
patients/medication delivery, and checking children, babies, and
pregnant women). The scores were also <50% when this was the first
visit (last visit=never) or when the last visit occurred either 1 week ago
(last week) or longer than 1 week ago. The scores were also <50% for all
conditions except when visiting a pregnant person (53.3% [28.7%]).

3.5 Multilevel model results of factors
associated with the messages/activities
scores

As shown in Table 8, the factors that are associated with the
messages/activities score included CHW activity-related factors (visit
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duration and when the activity planned by CHW for that house on
that day was checking on children and babies) and household-related
factors (household size, number of conditions in a household, and the
type of condition for which the CHW provided services).

With each extra 5min spent in the household and each additional
message provided by the CHW, the messages/activities score increased
by 1.5% (95% CI, 0.5 to 2.5, p=0.003) and 9.2% (95% CI, 7.8 to 10.6,
p<0.001), respectively. For each extra person with HIV or when
checking on pregnant women, the scores increased marginally by 4.8%
(p=0.067) and 11.4% (p=0.064), respectively. However, for each extra
person and condition in the household, the score decreased by 3.6%
(95% CI, 1.6 to 5.7, p=0.001) and 21.7% (95% CI, 18.2 to 25.1,
p<0.001), respectively. For each household where a member had
hypertension, diabetes, TB alone, or cough alone, or when the CHW's
planned to check on children and babies, the score also decreased by
5.1% (95% CI, 0.2 to 10.0, p<0.040), 15.5% (95% CI, 9.9 to 21.2,
p<0.001), 13.4% (95% CI, 3.5 to 23.3, p=0.008), 17.5% (95% CI, 9.7
to 25.3, p<0.001), and 10.1% (95% CI, 4.0 to 16.2, p=0.001),
respectively. In multilevel modeling, no CHW-related characteristics
were associated with the messages/activities score.

4 Discussion

We found evidence of very high frequencies of visits (twice a week
and weekly) by CHWs to households, with >64.0% having occurred
the previous week in most facilities. The planned activities were many,
covering MCH, communicable and non-communicable diseases,
although the most common was follow-up with chronic patients/
delivery of medication. It is possible that the high frequency or
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TABLE 6 CHW activities.

10.3389/fpubh.2023.1180663

Characteristics Overall Facility A Facility B Facility C Facility D Facility E
Number of CHW 34 12 10 2 4 6
observed n (%)

Number of household

visited (n, %) 376 100.0 147 39.1 124 32.8 40 10.6 51 13.6 14 37
Visit duration

(minutes)

Mean (SD) 13.54 9.80 11.22 8.62 11.49 9.34 20.10 8.86 19.00 10.55 17.36 9.04
Range 1-84 1-84 1-75 2-50 6-56 5-41
When CHW last visited this household, n (%)

Never 55 10.5 15 8.2 24 12.3 1 1.6 14 212 1 5.6
Last week 328 62.4 119 64.7 140 71.8 12 19.1 43 65.2 14 77.8
Last month 116 22.1 37 20.1 29 14.9 39 61.9 9 13.6 2 11.1
Within last 3 months to 27 5.1 13 7.1 2 1.0 11 17.5 0 0.0 1 5.6
lyear

Planned activities for this visit, n (%)

Household registration 38 10.1 20 13.6 14 11.3 2 5.0 0 0.0 2 143
Follow-up of chronic 255 67.8 117 79.6 75 60.5 22 55.0 29 56.9 12 85.7
patients/medication

delivery

Check children/babies 34 9.0 10 6.8 12 9.7 12 30.0 0 0.0 0 0.0
Check pregnant 10 2.7 2 1.4 1 0.8 7 17.5 0 0.0 0 0.0
women

Others® 71 18.9 12 8.2 23 18.6 8 20.0 27 52.9 1 7.1

CHW, community health worker; SD, standard deviation; WBPHCOT, Ward-based Primary Healthcare Outreach Team.
*Other activities include defaulter tracing, non-sick older adult, referral follow-up, visiting the bedridden, providing health education, adherence support, and TB dotting.

regularity of CHW visits may be to prevent the loss of skills (51). In
our previous study that reported on facilities A and B, frequent visits
were because it was easier to go to households they knew. Furthermore,
delivery of medications, one of their activities, required at least two
monthly visits (to collect the household member’s card and deliver
their medications) (48). Yet, after a “nurse mentor” (a qualified PN)
had provided training and mentoring for CHWs and OTLs for over a
year, fewer repeat visits were subsequently reported, and CHWs still
managed to provide more comprehensive care (48).

Completing secondary education (‘matric or above)
pre-employment and passing the phases of the WBPHCOT trainings
seem to have some relevance with the messages/activities scores.
Indeed, previous studies have reported better performance of CHW
work for those with secondary education (42, 52). CHW background
education is an important pre-selection criterion, and training, including
relevant content to the CHW scope of work, is crucial if CHWs are to
be effective in providing quality care (6, 53-56). In South Africa, several
challenges have affected the successful implementation of the
WBPHCOT training programs. These include the poor fit between
training content and CHW skill gaps, lack or shortages of learning
materials, inconvenient timing of training and non-supportive learning
environment, and lack of budgeting (23). Thus, even if the CHWs had
attended the training, most were yet to pass. Furthermore, newer CHWs
with no related experience have been employed within the same
programmatic constraints as previous CHWs (57). Furthermore, the

framework to guide ongoing mentorship/supervision by CHW team

Frontiers in Public Health

09

leaders is reported to be underdeveloped (58). However, in this study, in
the final multilevel model, the messages/activities scores no longer show
an association with either education or CHW training.

In the multilevel models, messages/activities scores increased with
each extra 5 min spent in the household. For each extra person, extra
condition, and each household where a member had diabetes, TB
alone, or cough alone, or when the CHWs planned to check on
children and babies, the messages/activities score decreased. These
findings may suggest a challenge in the balance between the number
of conditions that a CHW may be required to address in a household
and available time. While increasing the array of health topics covered
by CHW is a tempting strategic approach to cover public health
priorities, the present study shows that additional topics and less time
are linked to decreased message scores. Beyond quality care, there is
only so much a CHW can do when the number of conditions is high
and time is short. Therefore, the quantity of time is key and may be an
important consideration as an associated cost of CHW programs (59).

Other studies have also suggested better performance with longer
visit duration. According to Goudge et al., in a South African district,
during household registrations where a CHW was required to ask
nine questions to elicit any health needs in a household, on average,
CHW:s were observed to have asked only four to five questions (43).
Although the length of time spent was not reported in this previous
study, it is assumed that the CHWs would have had to spend longer
in the household to be able to ask all the relevant questions. In a
qualitative study of household members, Diema Konlan et al. reported
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TABLE 7 Messages/activities scores of CHW visits by selected household and CHW characteristics.

‘le 1o ejojeqeg

U1eaH J1gNd Ul S491UO0S

o1

610" uISIa1U0L

Characteristics Overall Facility A Facility B Facility C Facility D Facility E

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
score (%) score (%) score (%) score (%) score (%) score (%)

Overall score 43.94 27.00 42.13 23.42 51.18 30.16 36.39 24.16 34.86 26.56 51.64 27.95

CHW education

Some secondary education 44.2 26.50 50.02 29.27 37.92 18.03 - - 17.78 16.78 66.25 26.89

Completed secondary education

(matric and above) 51.85 29.21 45.83 8.33 20.00 0.00 65.00 49.50 33.33 0.00 100.00 0.00

WBPHCOT training passed

None attended 43.54 31.55 30.00 0.00 - - - - 17.78 16.78 66.25 26.89

Phase 1 attended not passed 40.59 21.30 49.72 21.59 30.55 16.62 - - - - - -

Phase 1 attended and passed 48.33 25.92 - - - - 66.67 0.00 30.00 0.00 - -

Phase 1 and 2 passed 100.00 0.00 - - - - 100.00 0.00 - - 100.00 0.00

‘When CHW last visited this household, n (%)

Never 37.93 33.35 19.26 18.61 72.48 27.64 25.00 0.00 43.33 39.70 - -

Last week 46.40 25.62 44.94 22.73 51.76 27.78 36.31 26.33 36.86 25.03 53.96 26.19

Last month 3791 27.11 50.14 21.47 33.63 37.21 32.07 24.37 18.48 16.18 25.00 0.00

Within last 3months to 1year 43.82 32.21 36.92 30.07 100.00 0.00 43.65 30.51 - - - -

Planned activities for this visit, n (%)

Household registration 42.46 25.62 37.71 15.69 55.71 36.90 32.11 29.93 - - 28.57 0.00

Follow-up of chronic patients/

medication delivery 44.22 25.25 45.35 23.51 48.59 27.12 32.86 21.34 34.57 23.52 53.29 28.24

Check children/babies 39.15 23.50 35.74 21.78 46.47 29.01 37.43 21.33 - - - -

Check pregnant women 44.13 26.55 35.83 12.06 - - 48.27 31.41 - - - -

Others® 40.57 34.58 27.50 21.55 62.18 38.21 31.99 30.29 31.52 31.81 28.57 0.00

Household conditions

Hypertension 41.77 22.98 42.41 20.44 47.69 27.41 25.59 18.89 34.37 22.47 45.10 25.23

Diabetes 29.92 15.10 27.97 10.22 35.67 15.65 22.24 12.31 20.52 8.42 45.21 30.23

HIV 4418 28.53 44.64 22.30 49.45 34.74 39.20 26.37 39.56 25.40 - -

Tuberculosis 23.26 26.99 34.00 38.76 20.89 2343 - - 14.58 17.18 - -

Other chronic 33.39 25.53 26.78 26.02 50.93 22.90 25.74 10.45 26.28 21.32 100.00 0.00

(Continued)
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TABLE 7 (Continued)

Characteristics Overall Facility A Facility B Facility C Facility D Facility E
Mean SD Mean SD Mean SD Mean SD Mean Mean

score (%) score (%) score (%) score (%) score (%) score (%)
Persistent cough 22.18 15.61 25.85 14.17 10.66 15.18 - - - - - -
Child less than 6 months 49.11 2036 46.43 27.04 51.09 18.67 51.02 21.60 - - 28.57 0.00
Child 6 months to 5years 33.86 18.21 38.15 15.71 37.92 16.83 28.61 20.58 15.00 13.23 - -
Pregnant 53.30 28.74 50.00 0.00 62.50 34.46 48.57 25.20 25.00 0.00 - -
Home-based care 41.85 9.73 41.85 9.73 - - - - - - - -
Other illness 37.78 28.96 32.97 19.52 51.12 33.32 24.38 22.64 28.53 33.71 31.52 18.83
Routine check 43.95 38.89 45.70 23.82 50.05 31.83 36.39 24.16 51.64 27.95 34.18 26.74
Number of conditions per household
1 53.95 28.97 54.32 26.16 60.10 30.62 45.06 25.21 41.76 29.51 64.29 27.98
2 30.25 12.78 32.44 12.00 32.03 12,53 24.47 15.21 19.73 8.68 38.00 7.58
3 20.70 8.82 24.09 7.12 19.12 11.88 17.18 5.94 13.64 6.43 6.06 0.00
Household size
1 4477 27.02 4456 23.93 51.89 30.01 35.97 27.96 36.72 28.26 51.88 24.04
2 43.86 27.03 38.13 22.22 51.90 30.63 40.49 20.70 34.12 23.96 51.38 33.89
3 41.76 29.77 35.60 23.39 46.88 3421 36.90 26.81 - - - -
4 40.47 23.70 33.75 9.17 52.01 24.26 39.95 19.07 8.33 14.43 - -
5 25.34 22.08 - - 34.29 30.90 19.97 16.71 - - - -

CHW, community health worker; SD, standard deviation; WBPHCOT, Ward-based Primary Healthcare Outreach Team.
*Other activities include defaulter tracing, non-sick older adult, referral follow-up, visiting the bedridden, providing health education, adherence support, and TB dotting.
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TABLE 8 Results of fitting multilevel models for factors associated with the messages/activities scores.

Estimated
coefficients

Variables

Confidence interval

p-value

Lower Upper

CHW activity-related factors

Visit duration (5-min change) 1.52 0.51 2.96 0.51 2.53 0.003%*
Checking on children and babies —10.11 3.12 —3.24 —-16.22 —4.00 0.001%*
Checking on pregnant women 11.43 6.17 1.85 —-0.65 23.52 0.064
Household-related factors

Household size (each extra person) —3.63 1.05 —3.46 —5.69 —1.58 0.001%*
Number of conditions in a household —21.65 1.77 —12.23 —25.12 —-18.18 0.001%*
(each extra condition)

Conditions for which the CHW provided services

Hypertension —5.14 2.50 —2.05 —10.04 0.23 0.040%
Diabetes —15.52 2.88 —5.40 -21.16 -9.89 <0.001 %%
HIV 4.80 2.62 1.83 —0.33 9.93 0.067
Tuberculosis (TB) and cough

TB alone no cough —13.41 5.06 —2.65 —23.33 -3.49 0.008%*
Cough alone no TB —17.49 4.38 —4.38 —25.32 —-9.66 <0.001%#**
Both TB and cough 9.39 18.25 0.51 —26.38 45.16 0.607

#p<0.05; *¥p <0.01; **#p <0.001. We selected the model that minimized Akaike information criterion (AIC) as the best prediction model. SE, standard error; CHW, community health worker.

that 57% of participants (household members) indicated that the time
spent in the household by the CHW s was either too short or that they
wished that the CHWSs had stayed longer, which corroborated the
findings of an older study (60, 61). Further study is suggested in view
of the scanty evidence regarding the influence of time spent
and performance.

Evidence is lacking concerning the influence of household size
on CHW performance, with existing evidence reporting the number
of households covered by CHWs only (40). In our study, we found
that increasing household size and increasing number of household
conditions have a negative influence on messages/activities scores. It
stands to reason to consider that it may be easy for a CHW to forget
to give all the necessary messages to everyone with a condition in
large households. To address this challenge within comprehensive
care, individual CHW performance assessment on an ongoing basis
is reccommended to identify and strengthen individual-CHW-level
issues (knowledge gap and challenges with adherence to stipulated
guidelines) (30, 33).

In our study, the evidence suggested by the declining messages/
activities scores for certain conditions, including diabetes, TB, cough,
and children/babies, is important. In LMIC, CHWs are effective in
providing promotive and preventive care for different conditions in
MCH, as well as TB, hypertension, and diabetes (2). However, when
CHWSs must provide services for increasingly complex number of
activities, it could result in poor performance (5). In South Africa, CHWs
showed adequate confidence in giving prescribed medications and
managing clients with diabetes but had low knowledge and confidence
levels in managing clients with hypertension (38). Another previous
study in six provinces of South Africa revealed that CHWs expressed the
need for more training, especially on testing blood pressure and
supporting diabetes, despite initial training (27). These findings
emphasize the role of supportive supervision (62-64). Since increasing
number of LMICs now prefer CHW programme that provide
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comprehensive care, program planners may consider utilizing available
evidence when adding unto the wide array of tasks that CHW's perform.

4.1 Strength and limitation

We provided detailed quality of messages/activities scores and
associated factors on several comprehensive care services provided by
CHWSs using a validated tool designed to investigate the process
measures (compliance with standards of care) during household visits.
The study also identified, with the use of the tool, variations in CHW
competencies across settings and CHW teams. However, since the
study did not examine community and health systems factors,
interpretations of the findings are mostly limited to individual-level
CHW characteristics and household factors. The influence of the
additional burden due to the COVID-19 pandemic could not
be considered in this study since the development and validation of
the tool used in data collection pre-dated the pandemic. Finally, the
small sample size in some facilities and conditions occasioned by the
ongoing pandemic may have affected the robustness of the findings.
Generalization of the results is limited to the CHW program for
providing comprehensive care, particularly in LMICs.

5 Conclusion

In this study, additional time spent in the household increased the
messages/activities score. Increasing household size; increasing
number of household conditions; the presence of diabetes, TB alone,
or cough alone; and CHWs having planned to check on children and
babies are factors that led to decreased messages/activities scores. Our
findings identified important characteristics that could form the focus
of training and supportive supervision specific to these CHWs but
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replicable with adjustment of the tool to local contexts. The findings
also support the relevance of ongoing assessments of CHW competency
during household visits.
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