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ABSTRACT
Objective To identify determinants of intended versus 
actual care- seeking behaviours in a pluralistic healthcare 
system that is reliant on both conventional and non- 
conventional providers and discover opportunities to 
catalyse improved healthcare access.
Design Cross- sectional study.
Setting and participants In Haiti 568 households 
(incorporating 2900 members) with children less than 5 
years of age were randomly sampled geographically with 
stratifications for population density. These households 
identified the healthcare providers they frequented. Among 
140 providers, 65 were located and enrolled.
Outcome measures Household questionnaires with 
standardised cases (intentions) were compared with self- 
recall of health events (behaviours). The connectedness 
of households and their providers was determined by 
network analysis.
Results Households reported 636 health events in the 
prior month. Households sought care for 35% (n=220) and 
treated with home remedies for 44% (n=277). The odds of 
seeking care increased 217% for severe events (adjusted 
OR (aOR)=3.17; 95% CI 1.99 to 5.05; p<0.001). The odds 
of seeking care from a conventional provider increased 
by 37% with increasing distance (aOR=1.37; 95% CI 
1.06 to 1.79; p=0.016). Despite stating an intention to 
seek care from conventional providers, there was a lack 
of congruence in practice that favoured non- conventional 
providers (McNemar’s χ2 test p<0.001). Care was sought 
from primary providers for 68% (n=150) of cases within 
a three- tiered network; 25% (n=38/150) were non- 
conventional.
Conclusion Addressing geographic barriers, possibly 
with technology solutions, should be prioritised to meet 
healthcare seeking intentions while developing approaches 
to connect non- conventional providers into healthcare 
networks when geographic barriers cannot be overcome.

INTRODUCTION
Improving access to healthcare is one of 
the highest global health priorities set by 
the Sustainable Development Goals (SDG) 
(2015).1 SDG 3.8 seeks to ‘achieve universal 
health coverage (UHC)’, however, the current 
rate of progress is insufficient to reach this 
target by 2030. Low/middle- income coun-
tries (LMICs) are the furthest off track,2 3 and 

UHC tracking indicators show no significant 
gains for children between 2010 and 2020.4 
The COVID- 19 pandemic will exacerbate the 
limited progress.5 Innovative approaches are 
needed to overcome persistent barriers to 
catalyse progress to achieve universal health-
care access.

Common barriers are accessibility, avail-
ability and acceptability.6 Determinants inside 
and outside of households influence when a 
potential barrier manifests as an actual barrier. 
One method to prioritise determinants for 
action is to investigate healthcare seeking 
behaviours starting with illness recognition 
(‘is the family member sick?’) and response 
(‘what should the family do?’). Determinants 
associated with ‘recognition’ and ‘response’ 
include biomedical understanding of illness,7 
ability to recognise danger signs,8 caregiver’s 
perception of illness severity,9–11 age,12 level 
of education7 8 and marriage status,11 number 

Strengths and limitations of this study

 ► Inclusive of both conventional and non- conventional 
healthcare providers, reflecting pluralistic health-
care systems in resource- limited settings.

 ► Uses randomised geospatial sampling methods to 
minimise the risk of sampling bias that results from 
logistical constraints to contact isolated and remote 
households.

 ► Employs a unique application of network- analysis 
visualisations to quantify relationships between 
families and their healthcare providers.

 ► A limitation was that comparisons between health-
care seeking intentions (‘would do’) versus health-
care seeking behaviours (‘did do’) were not drawn 
from exactly equivalent illness scenarios.

 ► A limitation was that non- conventional healthcare 
providers were more difficult to locate and enrol 
than conventional, and therefore generated miss-
ingness in the dataset. In addition, provider missing-
ness (conventional and non- conventional) may have 
resulted in an underestimation of households re-
ferred from the periphery of the healthcare network.
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of symptoms,11 gender,13 14 rural/urban location,7 15 intra- 
household relationships,16 17 distance,15 18 19 finances10 17 19 
and wait times.18

Once a decision is made to seek care, factors that influ-
ence provider selection reveal additional barriers. LMIC 
healthcare systems are poorly defined with a range of 
conventional and non- conventional providers; alterna-
tive terminologies are qualified/unqualified or formal/
informal.20 Parallel and differential access to conven-
tional and non- conventional providers manifests in 
chaotic systems.21 Conventional providers can be defined 
as licensed doctors and nurse practitioners at governmen-
tally recognised public, non- governmental organisation 
(NGO) or private facilities. Non- conventional providers 
can be defined as traditional healers, medication vendors, 
unlicensed practitioners and pharmacists unlicensed to 
independently write prescriptions. Provider selection 
exposes conflicts between a patient’s intention (‘would 
do’) and behaviour (‘did do’).22 23 These conflicts repre-
sent an opportunity to reveal unanticipated solutions to 
improve access to care.

The associated networks within pluralistic healthcare 
systems rely on the relationships among and between 
conventional and non- conventional providers.24 25 Conven-
tional primary care providers, including community health 
workers, are assumed to be the first access point into health-
care systems,26 however, non- conventional providers have an 
important and underappreciated role.27 Non- conventional 
providers often practice in parallel without disclosure to 
conventional providers which creates alternative path-
ways for seeking care.28 These complex relationships are 
not adequately understood, yet are essential to improving 
healthcare access.25 29 30

To address these knowledge gaps Haiti was chosen as 
a setting generalisable to areas with healthcare systems 
stressed by factors such as high rates of poverty, vola-
tile political leadership, economic instability, security 
concerns and limited investment in physical infrastruc-
ture. Access to high- quality healthcare in Haiti is low at 
23% nationwide and 5% among the rural population.31 
Non- conventional healthcare services and traditional 
medicine are common.25 32–34 Child health and wellness is 
substandard with Haiti ranking 150 out of 180 countries.35 
The under 5- year mortality rate is 67/1000 live births 
compared with 41/1000 live births globally.36 Healthcare 
seeking behaviour in Haiti has been evaluated for mental 
health,37 prenatal care,38 childbirth location39 and cost.40 41 
Our objective was to identify actionable knowledge gaps 
on how to improve access to quality healthcare by identi-
fying determinants of intended versus actual care- seeking 
behaviours in a pluralistic healthcare system that is reliant 
on both conventional and non- conventional providers.

METHODS
Study design and participants
In this cross- sectional study, consenting participants 
were enrolled at the household and healthcare provider 

levels. Household inclusion criteria were households with 
an adult (18 years or older) head- of- household (HoH) 
and at least one child under 5 years. Provider inclusion 
criteria were adult healthcare providers identified by an 
enrolled household and located within the study area. 
The 477 km2 study area, encompassing the communes of 
Gressier and Leogane Haiti, was divided into 2 km2 grid- 
cells (figure 1A). Population density was determined by 
approximating the number of structures within the grid 
cell using satellite data from the Oak Ridge National 
Laboratory (USA). Density per grid cell was categorised 
by structure quartiles; low (0–112 structures), medium 
(113–397 structures) and high (398–4664 structures). 
Each grid cell was divided into Thiessen polygons using 
ArcGIS Online (Esri V.18.0.3) with divisions that reflected 
the number of households targeted for enrolment; 
low=18, medium=24 and high=53 per grid cell. The first 
house encountered in a polygon was recruited. Grid- cells 
were surveyed sequentially (eg, low, medium, high) and 
randomly ordered within each category across a 12- month 
study period (August 2018–July 2019). Although ten 

Figure 1 Recruitment area and participant enrolment for the 
Improving Nighttime Access to Care and Treatment (INACT) 
study. (A) Recruitment area. Region of Haiti sampled (left), 
randomly selected 2 km2 grid cells with low, medium and 
high population densities with Thiessen/Voronoi polygons 
(middle), and an individual 2 km2 grid cell with red centroids 
within each polygon (right); no households are represented. 
(B) The study enrolled 568 households representing 2900 
household members out of 868 households screened. (C) 
The study enrolled 65 providers out of 140 identified by 
households using both standardised case and health event 
questionnaires; percentages are of those identified by 
households.
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grid- cells of each density were designated for survey, six 
of each were sampled because of logistical limitations.

Data collection
Data were collected by one Haitian enumerator and one 
Haitian nurse. Survey instruments included two 30- minute 
in- person questionnaires administered with REDCap 
mobile V.9.1.1 and were piloted with non- participant 
households. A household questionnaire collected GPS 
coordinates, demographic and socioeconomic data and 
healthcare seeking behaviour for both standardised 
cases and health events (online supplemental file). The 
standardised respiratory and diarrhoeal cases consisted 
of hypothetical scenarios involving an ill child at 22:00 
with typical symptoms of acute respiratory infection or 
diarrhoea, illnesses chosen for their commonality in this 
population. A health event was defined as any illness a 
household member experienced in the previous month, 
regardless of whether care was sought. A provider ques-
tionnaire captured GPS location, details about the 
facility/business, personnel qualifications and resources 
available (online supplemental file). Conventional 
providers were licensed persons who worked at a licensed 
facility. For large facilities with greater than 200 patients 
per month, the facility itself was defined as a ‘provider’. 
Non- conventional providers were licensed or non- 
licensed providers at non- licensed facilities, or mobile 
non- licensed providers; the definitions for conventional 
and non- conventional were established a priori.

Statistical analysis
Household demographics and health event charac-
teristics were described by proportions for categor-
ical variables and medians with IQRs for continuous 
variables. Socioeconomic status (SES) index was 
generated using a summative score of the following 
components: land, animal, bank account and phone 
ownership, HoH education level, household electricity 
source, fuel source, water source, primary source of 
income, primary transportation method, sanitation 
type, household floor, wall and roof type, and grid 
cell density. Provider characteristics were described 
similarly. The two primary analyses compared (i) 
households that did and did not seek care for health 
events and (ii) households that did and did not seek 
care from a conventional provider. For care- seeking, 
we used bivariate and multivariate logistic regression 
models with seeking care as the dependent variable 
and expressed the results as ORs and adjusted ORs 
(aORs) for care sought. Similar methods were used to 
compare the selection of seeking care from a conven-
tional versus non- conventional provider. Health events 
were analysed as discrete variables. Two- mode whole 
networks42 43 of households and providers compared 
provider types identified/sought in standardised cases 
to health events; subanalyses were performed for respi-
ratory infection (‘cough’ or ‘cold’ with fever), diar-
rhoeal illness (‘diarrhoea’ with/without blood) and 

‘other’ cases (all other illness types not categorised 
as respiratory or diarrhoea). Ego networks42 44 were 
generated for commonly identified providers in the 
whole- network analysis. One- mode provider referral 
networks42 were generated. Statistical significance was 
defined at α=0.05% and 95% CIs are provided. Miss-
ingness that was not excluded was for provider types 
identified by households but not located and enrolled; 
for regression models, case- wise deletion was used. We 
chose not to use imputation because we did not want to 
risk introducing new bias into the analysis.45 46 Analyses 
were completed in Stata (V.11) and the igraph, and in 
R (R Foundation for Statistical Computing; packages 
included ‘sf’ by E. Pebesma and R. Bivand 2018).47 48 
The deidentified data are available in online supple-
mental file 1 “ Providers_ networks_ DI. csv” and “ House-
hold_ DI. csv”.

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

RESULTS
Household characteristics
A total of 868 households were randomly screened and 
568 (65%) were enrolled with a distribution of 112, 
144 and 312 between low, medium and high- density 
grid- cells (figure 1A); 24% were excluded because the 
household had no children under 5 years (figure 1B, 
table 1). The average household had 5.2 members, 
and among the 2900 household members, 58% were 
under 21 years. The sampling distributions per grid 
cell density were as follows: (i) 70% of households in 
the population were in high- density areas and 56% of 
the households surveyed were in a high- density area; 
within a high- density grid cell the goal was to sample 
5% of households, (ii) 26% of households in the popu-
lation were in medium- density areas and 25% of the 
households surveyed were in a medium- density area; 
within a grid cell the goal was to sample 10% of house-
holds, (iii) 4% of households in the population were in 
low- density areas and 19% of the households surveyed 
were in a low- density area; within a grid cell the goal 
was to sample 20% of households. These varied distri-
butions were intentional to enable networks to be 
identified within grid cells of different densities.

Health event characteristics
A total of 636 health events were identified (table 2 and 
online supplemental tables S1 and S2); 22%, 50% and 
28% of households reported 0, 1 or at least 2 health events 
in the previous month, respectively. The most common 
symptoms were congestion, fever and cough, present in 
61%, 52% and 49% of health events, respectively. The 
most common perceived cause of health events was 
humoral pathology49 (41%), considered an imbalance of 
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‘hot’ and ‘cold’ within the body caused by environmental 
exposures. Forty per cent of health events were consid-
ered severe. Half of all health events started at nighttime 
(55%), of these, 36% were severe (online supplemental 
table S1). Respiratory infection symptoms started more 
often at night- time (66%) compared with diarrhoea that 
more often started during the daytime (65%) (online 
supplemental table S2).

Determinants to seek care for health events
Healthcare was sought outside the household for 35% 
(n=220/636) of health events, and most often for children 
between 0 and 4 years (65%)(table 3). The most common 
reason cited for not seeking care was preference to treat 
at the household with home remedies (67%; n=277/416) 

followed by the health event did not necessitate treat-
ment (24%; n=99/416). The majority of households 
delayed seeking care (67%; n=138/201), most commonly 
citing monetary and transportation (46%; n=63/138) 
barriers. Among those who sought care without delay, 
68% (n=43/63) chose to do so because of severity. In 
the bivariate analysis, decreased odds of seeking care was 
associated with nighttime events (OR=0.69; 95% CI 0.50 
to 0.96; p=0.029) and informal transport (foot, bicycle 
or donkey) (OR=0.53; 95% CI 0.36 to 0.79; p=0.002). 
Increased odds of seeking care were associated with 
illness severity (OR=3.20; 95% CI 2.28 to 4.50; p<0.001), 
high- density grid- cells (OR=1.66; 95% CI 1.18 to 2.34; 
p=0.004) and high SES (OR=1.45; 95% CI 1.03 to 2.03; 

Table 1 Household characteristics

Grid cell density All N=568; n (%)* Low n=112; n (%)* Medium n=144; n (%)* High n=312; n (%)*

Household members

  0–1 year 322 (11) 63 (11) 79 (11) 180 (11)

  2–4 years 436 (15) 76 (14) 115 (16) 245 (15)

  5–10 years 440 (15) 78 (14) 106 (15) 256 (16)

  11–20 years 481 (17) 89 (16) 141 (19) 251 (16)

  ≥21 years 1221 (42) 253 (45) 284 (39) 684 (42)

  Total members 2900† 559† 725† 1616†

Highest- education level (HoH)

  None 89 (16) 26 (23) 38 (26) 25 (8)

  Below secondary 247 (43) 42 (38) 62 (43) 143 (46)

  Secondary and above 232 (41) 44 (39) 23 (31) 144 (46)

Transportation

  Informal (foot/bike/donkey) 176 (31) 52 (46) 64 (44) 60 (19)

  Public 74 (13) 0 (0) 1 (1) 73 (23)

  Motorcycle taxi 295 (52) 55 (49) 78 (54) 162 (52)

  Private car/motorcycle 19 (3) 2 (2) 1 (1) 16 (5)

Primary source of income

  Agriculture/animal husbandry 266 (47) 92 (82) 105 (73) 69 (22)

  Vendor (commerce) 165 (29) 11 (10) 24 (17) 130 (42)

  Tradesperson 61 (11) 5 (4) 7 (5) 49 (16)

  Salaried employment 35 (6) 2 (2) 2 (1) 31 (10)

  None 11 (2) 0 (0) 1 (1) 10 (3)

  Other 30 (5) 2 (2) 5 (3) 23 (7)

SES index‡

  First quintile 116 59 (53) 53 (37) 4 (1)

  Second quintile 112 29 (26) 40 (28) 43 (14)

  Third quintile 113 20 (18) 34 (24) 59 (19)

  Fourth quintile 115 2 (2) 12 (8) 101 (32)

  Fifth quintile 112 2 (2) 5 (3) 105 (34)

*Percentages calculated vertically.
†Percentage distribution of household members (n=2900) by grid cell density: low=19% (n=559), medium=25% (n=725), high=56% (n=1616).
‡See methods for SES index components.
HoH, head- of- household; SES, socioeconomic status.
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p=0.034). In the multivariate analysis, the odds of seeking 
care increased by 217% with severe illness (aOR=3.17; 
95% CI 1.99 to 5.05; p<0.001).

Provider characteristics
Households identified 140 providers and 65 (46%) were 
located and enrolled (figure 1C; online supplemental 
table S3). Failure to enrol providers was most commonly 
due to the provider being located outside the study area 
(21%; n=29) or an inability to locate the provider/had 
ceased operation (14%; n=19). Details from the house-
hold surveys enabled the determination of provider 
type and setting (online supplemental table S3). Among 
surveyed providers, 68% (n=44) had a business license. 
Variation was observed by grid cell density; only four 

providers were identified in the low- density grid- cells and 
none were available after 20:00 (online supplemental 
table S3).

Determinants to seek care from a conventional provider
Care was sought from a conventional provider for 83% 
(n=180/218) and a non- conventional provider for 17% 
(n=38/218) of health events (online supplemental table 
S4). For 24% (52) of health events, households priori-
tised quality of care/trust/reputation in provider selec-
tion, among these 92% were conventional and 8% were 
non- conventional. Bivariate analysis found decreased 
odds of seeking care from a conventional provider was 
associated with informal transport (OR=0.33; 95% CI 
0.15 to 0.71; p=0.005) and HoH with no formal education 

Table 2 Health event characteristics

Grid cell density
All N=636;
N (%)*

Low n=122 (19);
n (%)*

Medium n=136 (21);
n (%)*

High n=378 (59);
n (%)*

Patient age

  0–4 years 411 (65) 78 (64) 96 (71) 237 (63)

  5–10 years 26 (4) 3 (2) 8 (6) 15 (4)

  11+ years 199 (31) 41 (34) 32 (24) 126 (33)

Symptom†

  Congestion (cold) 385 (61) 82 (67) 92 (68) 211 (56)

  Fever 330 (52) 60 (49) 73 (54) 197 (52)

  Cough 313 (49) 66 (54) 79 (58) 168 (44)

  Diarrhoea 133 (21) 23 (19) 36 (26) 74 (20)

  Headache 66 (10) 14 (11) 10 (7) 42 (11)

  Abdominal pain 39 (6) 7 (6) 9 (7) 23 (6)

  Vomiting 31 (5) 4 (3) 8 (6) 19 (5)

  Chest pain 22 (3) 6 (5) 7 (5) 9 (2)

  Skin problem 16 (3) 3 (2) 4 (3) 9 (2)

  Infection 10 (2) 2 (2) 0 (0) 8 (2)

  Other symptoms‡ 80 (13) 12 (10) 14 (10) 54 (14)

Cause (perceived)

  Temperature exposure§ 258 (41) 52 (43) 59 (43) 147 (39)

  Medical/epidemiological/environmental 130 (20) 16 (13) 26 (19) 88 (23)

  Cultural (eg, teething) 56 (9) 10 (8) 14 (10) 32 (8)

  Stress/fatigue 45 (7) 9 (7) 11 (8) 25 (7)

  Unknown 136 (21) 31 (25) 26 (19) 79 (21)

Severity (perceived)

  Not severe 382 (60) 66 (55) 85 (63) 231 (61)

  Severe 252 (40) 55 (45) 51 (38) 146 (39)

Sought care

  Yes 220 (35) 39 (32) 33 (24) 148 (39)

  No 416 (65) 83 (68) 103 (76) 230 (61)

*Percentages calculated vertically.
†Percentage of health events that include listed symptoms; median symptoms/health event=2.
‡‘Other’ included anaemia, back, diabetes, ear, hypertension, joint, mouth, pregnancy, seizure, throat, trauma, vaginal and vision problems.
§A perceived imbalance of ‘hot’ and ‘cold’ within the body caused by environmental exposures (humoral pathology).
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(OR=0.32; 95% CI 0.12 to 0.82; p=0.018). The odds 
increased in association with SES (OR=2.78; 95% CI 1.25 
to 6.25; p=0.12). In multivariate analysis, increased odds 
of seeking care from a conventional provider was asso-
ciated with increased travel distance (aOR=1.37; 95% CI 

1.06 to 1.79; p=0.016) and HoH education at or above 
secondary school (aOR=5.00; 95% CI 1.05 to 25.00; 
p=0.044). These findings are consistent with responses 
that 53% of families (n=116/220) cited distance as the 
most important factor in provider selection. Households 

Table 3 Determinants to seek care for health events

Care sought 
n=220

Care not 
sought n=416 OR (CI) P value aOR (CI) P value

Patient age n (%)*

  0–4 years 131 (32) 280 (68) 0.71 (0.51 to 1.00) 0.052 Ref Ref

  5–10 years 10 (38) 16 (62) 1.19 (0.53 to 2.67) 0.672 0.77 (0.22 to 2.63) 0.675

  11+ years 79 (40) 119 (60) 1.38 (0.98 to 1.96) 0.068 0.75 (0.40 to 1.38) 0.355

Illness† n (%)*

  Respiratory 96 (30) 222 (70) 0.67 (0.48 to 0.94) 0.018 0.75 (0.40 to 1.42) 0.378

  Diarrhoea 17 (33) 35 (67) 0.91 (0.50 to 1.66) 0.757 0.69 (0.27 to 1.73) 0.426

  Respiratory and diarrhoea 19 (23) 62 (77) 0.54 (0.31 to 0.93) 0.025 0.99 (0.37 to 2.65) 0.980

  Other 88 (48) 96 (52) 2.22 (1.56 to 3.15) <0.001 Ref Ref

Distance (km)‡ median (IQR) 3.2 (1.3–5.5) 3.5 (1.5–6.1) 0.97 (0.93 to 1.02) 0.239 0.96 (0.91 to 1.01) 0.135

Severity (perceived) n (%)*

  Not- severe 92 (24) 290 (76) Ref Ref Ref Ref

  Severe 127 (50) 125 (50) 3.20 (2.28 to 4.50) <0.001 3.17 (1.99 to 5.05) <0.001

Time of health event§ n (%)*

  Day 101 (42) 138 (58) Ref Ref Ref Ref

  Night 108 (31) 242 (69) 0.69 (0.50 to 0.96) 0.029 0.80 (0.49 to 1.29) 0.359

Transportation n (%)*

  Informal (foot/bike/donkey) 43 (25) 130 (75) 0.53 (0.36 to 0.79) 0.002 0.78 (0.28 to 2.19) 0.638

  Public/motorcycle taxi 166 (38) 267 (62) 1.72 (1.19 to 2.49) 0.004 Ref Ref

  Private car/motorcycle 10 (37) 17 (63) 1.12 (0.50 to 2.48) 0.785 0.49 (0.15 to 1.58) 0.235

Highest- education level (HoH) n (%)*

  None 22 (25) 66 (75) 0.59 (0.35 to 0.98) 0.043 Ref Ref

  Below secondary 88 (33) 181 (67) 0.87 (0.62 to 1.21) 0.394 1.34 (0.60 to 3.02) 0.475

  Secondary and above 110 (39) 169 (61) 1.46 (1.05 to 2.03) 0.024 1.61 (0.68 to 3.77) 0.277

Primary source of income n (%)*

  Agriculture/animal husbandry 87 (32) 182 (68) 0.85 (0.61 to 1.20) 0.364 5.04 (0.57 to 44.51) 0.146

  Vendor (commerce) 71 (35) 134 (65) 1.02 (0.72 to 1.46) 0.897 2.56 (0.29 to 22.67) 0.398

  Tradesperson 33 (41) 47 (59) 1.41 (0.87 to 2.29) 0.160 2.68 (0.29 to 25.18) 0.388

  Salaried employment 16 (39) 25 (61) 1.24 (0.65 to 2.38) 0.512 2.95 (0.30 to 28.67) 0.351

Grid cell population density n (%)*

  Low 84 (68) 39 (32) 0.86 (0.57 to 1.32) 0.498 Ref Ref

  Medium 33 (24) 103 (76) 0.54 (0.35 to 0.83) 0.005 1.11 (0.52 to 2.35) 0.783

  High 148 (39) 230 (61) 1.66 (1.18 to 2.34) 0.004 1.69 (0.82 to 3.47) 0.154

Health events per prior month 
median (IQR)

1 (1–2) 1 (1–2) 1.08 (0.88 to 1.32) 0.458 0.94 (0.72 to 1.23) 0.666

SES index¶ median (IQR) 3 (2–4) 3 (2–4) 1.45 (1.03 to 2.03) 0.034 (omitted) (omitted)

*Percentages are calculated horizontally. For categorical variables, the multivariate analysis exclude one of the levels as a reference level. The 
univariate analysis, shows the results for each level of the categorical variable.
†Respiratory is defined as ‘cough’ or ‘cold’ with fever and no diarrhoea, diarrhoea is with or without blood in the stool and no respiratory infection, 
‘other’ included anaemia, back, diabetes, ear, hypertension, joint, mouth, pregnancy, seizure, throat, trauma, vaginal and vision medical problems.
‡Calculated using straight- line distance between a house and the chosen provider for respiratory standardised case.
§Day is between 06:00 and 18:00 and night is between 18:00 and 06:00.
¶See methods for variables included in the SES index.
aOR, adjusted OR; HoH, head- of- household; SES, socioeconomic status.
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that cited distance travelled a median of 1.5 km (IQR 0.7 
km–3.9km) in comparison to 3.6 km (IQR 1.5 km–7.8km) 
for households that did not cite distance. Households 
travelled further (Mann- Whitney, p<0.0001) to seek care 
from conventional providers (median 2.6 km, IQR 1.1 
km–5.9km) than non- conventional providers (median 
0.9 km, IQR 0.0 km–2.3km). The difference in cost was 
less when households sought care from non- conventional 
providers (median US$1.28, IQR US$0.16–US$2.56) 
compared with when households sought care from 
conventional providers (median US$4.49, IQR US$1.92–
US$7.85; Mann- Whitney, p<0.0001).

Congruence between care seeking intentions and behaviours 
by provider type
Comparisons of intentions versus behaviours for the type 
of provider sought was conducted using data from the 
household standardised cases (‘where would you go?’) 
and the household health events (‘where did you go?’). 
Among all health event types, there was a lack of congru-
ence between intentions and behaviours (OR=0.15; 95% 
CI 0.04 to 0.43; p<0.001); 27 of the 31 non- congruent 
events were attributed to households that intended to 
seek care from a conventional provider but switched to 
non- conventional (online supplemental table S5). In 
bivariate analysis, respiratory infection with diarrhoea and 
informal transportation were associated with increased 
non- congruence. In contrast, HoH education level of 
secondary and above and high- density grid- cells were 
associated with congruence. Multivariate analysis found 
no significant factors (online supplemental table S6).

Network analysis of care-seeking intentions versus behaviors
Two- mode whole networks were used to evaluate the 
relationships between households and providers iden-
tified through standardised cases and health events 
(figure 2A–C). The number of households linked to 
each provider per health event was statistically different 
compared with standardised respiratory (Mann- Whitney, 
p=0.014) and diarrhoeal (Mann- Whitney, p=0.007) cases; 
distance travelled was statistically different compared 
with diarrhoeal cases (Wilcoxon, p=0.001). Subanal-
ysis comparisons for respiratory (online supplemental 
figure S1A,B) and diarrhoeal (online supplemental 
figure S1C,D) specific health events were similar. Two- 
mode ego network analyses focused on a public clinic 
(C1) and a private hospital (H1) commonly identified 
in the whole- network analysis as the intended provider 
(figure 2D–I). However in practice, households sought 
care from these providers less often (Student’s t- test; both 
p<0.001). To analyse relationships among providers, we 
used one- mode network analysis to examine provider 
referral networks. Providers identified 33 conventional 
and 0 non- conventional referral providers that formed a 
three- tiered network (online supplemental figure S2A); 
45% (n=15) received one referral at the lowest tier, 42% 
(n=14) received between 2 and 10 referrals at the middle 
tier and 12% (n=4) received 10 or more referrals at the 

highest tier. Sixty- eight per cent of households sought 
care from providers receiving zero referrals. Referral 
networks from standardised respiratory and diarrhoeal 
cases were similar (online supplemental figure S2B,C).

DISCUSSION
Should care be sought, and from whom, are fundamental 
questions when medical problems arise in households. 
The decisions may trigger entry into a linear healthcare 
system with primary, secondary and tertiary conven-
tional providers or a pluralistic system that includes non- 
conventional providers. In this cross- sectional study, we 
found that approximately one- third of household health 
events were not treated, one- third were treated at the 
household and one- third sought care. When care was 
sought, it was for severe illnesses and from a mixture of 
conventional and non- conventional providers, largely 
disconnected from healthcare networks, despite inten-
tions to seek care from connected conventional providers. 
The findings reveal insights on how to catalyse improved 
healthcare access in seemingly change resistant health-
care settings.

Households living in low population density regions had 
the lowest SES compared with those in high population 

Figure 2 Provider selection. Among households with health 
events in which care was sought (n=180), two- mode whole 
network analysis was used to elicit care- seeking intentions 
for standardised respiratory cases (A, D, G), standardised 
diarrhoeal cases (B, E, H) and health events (C, F, I). The 
median number of household- provider linkages per provider 
and distance travelled were 2 (IQR=1–5) and 3.2 km (IQR=1.3 
km–5.6 km), 2.5 (IQR=1–5) and 4.0 km (IQR=1.9 km–6.4 
km) and 1 (IQR=1–2) and 2.1 km (IQR=1.0 km–5.4 km) for 
respiratory standardised cases (A), diarrhoeal standardised 
cases (B) and health events (C), respectively. Ego network 
analysis of the two most commonly identified providers. 
Households that selected public clinic C1 in the respiratory 
standardised case (n=26; D), the diarrhoeal standardised 
case (n=50; E) and/or sought care at C1 for a health event 
(n=9; F). Households that selected private hospital H1 in 
the respiratory standardised case (n=51; G), the diarrhoeal 
standardised case (n=64; H) and/or sought care at H1 for a 
health event (n=13; I).
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density regions. Households approached health events 
with a pragmatic mindset aware of healthcare access 
barriers. Barriers to seeking care included night- time 
presentation, limited access to motorised transport and 
poverty. Disease severity was the major determinant to 
seek care. Families delayed seeking care because of finan-
cial and transport barriers, unless the event was severe 
or not resolving. These data document that poverty and 
geographic isolation in rural communities are barriers to 
seek care.

Providers were identified by households in both the 
standardised cases and the health events. Increased 
SES correlated with seeking care from a conventional 
provider. Multivariate analysis identified increased 
distance, education and higher population density as 
correlates of seeking care from a conventional provider. 
These findings highlight that once a household decides 
to seek care, poverty and geographic isolation again influ-
ence the decision to seek care from a conventional versus 
non- conventional provider.

Intentions (‘would do’) and behaviours (‘did do’) for 
care- seeking and provider selection were compared by 
analysing standardised cases against the health events. 
Conflict between household intentions and behaviours 
for seeking care from a conventional provider was 
found. The directionality was from an intention to seek 
care from a conventional provider to care sought from 
a non- conventional provider. These analyses highlight 
the conflict that both poor and geographically isolated 
households confront between intentions and behaviours. 
In addition, households that prioritised quality of care 
were more likely to seek a conventional provider. The 
data suggest that poor and isolated households are 
not content with the choice they are forced to make. 
Network analysis compared intentions versus behaviours 
for provider selection. A stark contrast was revealed 
between an intention to seek care from commonly shared 
providers yet a behaviour to seek care from providers that 
were less commonly shared. The care sought from these 
disconnected providers was likely lower quality because 
it is more difficult to standardise care, train providers, 
enforce regulations and disseminate healthcare resources 
to disconnected providers. Access to information about 
provider types, costs and methods to contact the provider 
are likely additional barriers to seeking care from 
intended providers.

Disparity between intentions and behaviours can be 
found broadly across the domain of healthcare. However, 
this study provides insight that when faced with poverty 
and isolation, households are forced to turn to nearby 
providers that are often non- conventional. Methods 
to reduce non- congruence between intentions and 
behaviours are needed. We advocate that governments 
and NGOs develop initiatives to investigate how to link 
disconnected non- conventional providers into the health-
care networks with conventional providers. The main 
barrier to integration is the resources needed to stan-
dardise quality of care. Non- conventional providers, by 

definition, do not have the formal education/training or 
facilities that are associated with conventional healthcare 
providers.

At the household- provider level, our recommen-
dation is that with a careful strategy providers should 
be connected into the network through training and 
referral mechanisms, which might also create an oppor-
tunity to professionalise non- conventional providers that 
carry a significant portion of the healthcare case- load. 
Continuing marginalisation will likely continue to fail to 
improve healthcare access (figure 3A). In parallel, house-
holds may desire and need an innovative alternative 
mechanism to ‘bypass’ barriers they face when attempting 
to seek care from a conventional provider (figure 3B). A 
new model may include improved access to centralised 
services, or extending access to/near households by 
mobile healthcare services either physically or electron-
ically through telemedicine.

At the systems level, improvement and regulation strat-
egies for connected versus non- connected providers will 
likely be different. The finding that a majority of house-
holds seek care from providers who received zero refer-
rals reveals that households commonly seek care from 
front- line providers. However, there is a diversity of these 
‘primary providers’, including those that consult very few 
patients per week and are disconnected from the health-
care network. While conventional and non- conventional 
providers were identified in the network, conventional 
providers were more central in the network. This distinc-
tion between non- conventional providers tending to be 
first- line providers, whereas conventional providers are 
sought when a referral is required, is a crucial systems 
level insight and suggests multi- dimensional strategies 
are needed to improve access and quality in pluralistic 
healthcare systems like the one studied herein.

These findings should be viewed within the context 
of the study limitations. First, the standardised case 
questionnaires were designed a priori to investigate the 
decision- making process to seek care for children with 

Figure 3 Model to improve access to healthcare in 
a pluralistic system. (A) Current relationships between 
households and providers. (B) Opportunities to improve 
access to care by better connecting households to 
conventional providers, and non- conventional providers 
to the healthcare network. Solid grey arrows represent 
current connections. Dashed green curved arrow represents 
a bypass mechanism to improve access to conventional 
primary providers by innovative mechanisms (eg, dedicated 
transport/assistance, mobile outreach clinics, telemedicine). 
Dashed grey arrows represent connections to link 
conventional/non- conventional providers.
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respiratory or diarrhoeal disease at night. The analytic 
strategy to compare standardised cases as intentions and 
health events as behaviours was established post- hoc. 
The limitation is that the specific standardised cases 
were limited to children who developed symptoms at 
night which reduced the strength of comparison to the 
diversity of health events despite subanalysis to compare 
cases by chief complaint. The sample size of health events 
with only respiratory or diarrhoeal complaints alone also 
limited the strength of comparisons with standardised 
cases. Second, adjustments for household clustering 
were not performed because 72% of households had 
zero or one health event. Third, providers identified by 
households were difficult to locate and only a portion of 
providers were located. This resulted in missingness and 
an information bias such that mobile drug vendors were 
interviewed less frequently. To address this limitation, key 
provider data (eg, type and distance) used in the anal-
ysis were obtained for many unlocated providers by lever-
aging the household surveys. However, the remaining 
missingness for providers in the study area that we could 
not contact may have resulted in an underestimation of 
households referred from the periphery of the health-
care network, and for providers outside the study area, 
this missingness represents an element of mobility of 
household member(s) leaving the area to seek care which 
we feel is incorporated in the analysis. Finally, there was 
risk of recall and response biases. The questionnaires 
relied on 1 month and 1 week recall by households and 
providers, respectively, and families may have favoured 
providing socially acceptable responses. Despite these 
limitations, the approach and findings represent a mean-
ingful contribution.

CONCLUSION
The study supports a model that households are likely to 
treat illnesses at home without assistance. When care is 
sought, it is for severe illnesses and often from a mixture 
of disconnected conventional and non- conventional 
providers despite an intention to seek care from a 
conventional provider. The findings support bridging 
geographic barriers, possibly with technology solutions, 
to meet healthcare seeking intentions, while developing 
approaches to connect non- conventional providers into 
healthcare networks through training and supervision 
when geographic barriers cannot be overcome.
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Figure S1. Two-mode whole network analysis of care-seeking intentions versus 24 

behavior among households with respiratory and diarrhoeal cases health events. 25 

 26 

 27 

 28 

 29 

Figure S1. Two-mode whole network analysis of care-seeking intentions versus 30 

behavior for households that sought care for respiratory or diarrhoeal cases health 31 

events. A. Standardized respiratory cases among households with respiratory health 32 

events (n=96). B. Households with respiratory heath events (n=96). C. Standardized 33 

diarrhoeal cases among households with diarrhoeal health events (n=17). D. 34 

Households with diarrhoeal heath events (n=17). Salmon circles = households. Dark 35 

blue circles = conventional provider. Light blue circles = non-conventional provider. 36 

Enumerations are provided (see Appendix table of contents). 37 

38 
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Figure S2. One-mode provider referral network generated from provider surveys. 39 

 40 

 41 

 42 

 43 

 44 

 45 

 46 

 47 

 48 

Figure S2. One-mode provider referral network generated from provider surveys. A. 49 

Referral providers identified in the survey question to name up to three referral 50 

providers. B. Referral providers identified in the respiratory standardized case. C. 51 

Referral providers identified in the diarrhoeal standardized case. Dark blue and light 52 

blue circles represent conventional and non-conventional providers, respectively. 53 

Providers of unknown type are represented by clear circles. Gray arrows represent the 54 

direction of the referral. 55 
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Table S1. Distribution of health events by severity. 57 

 58 

 59 

 60 

 61 

 62 

Table S1. Distribution of health events by severity 

 
 

Total 
N=636 

Severe health event 
n=252 (40%) 

Not severe health event 
n=382 (60%) 

Time of health eventa: n(%)    

Day 286 (45) 126 (44) 158 (55) 
Night 350 (55) 126 (36) 224 (64) 

Perceived health event etiology    
Temperature exposureb 258 (41) 77 (30) 180 (70) 
Medical/epidemiological/environment 130 (20) 70 (54) 59 (46) 
Cultural (e.g. teething) 56 (9) 9 (16) 47 (84) 
Stress/fatigue 45 (7) 20 (44) 25 (56) 
Unknown 136 (21) 71 (52) 65 (48) 

Provider soughta: n(%)    
Daytime care sought 204 (96) 120 (59) 83 (41) 
Nighttime care sought 8 (4) 5 (63) 3 (38) 
Total care sought, 220 (35) 127 (58) 92 (42) 
Total care not sought 416 (65) 125 (30) 290 (70) 

Grid cell density: n(%)    
Low 122 (19) 55 (45) 66 (54) 
Medium 136 (21) 51 (38) 85 (63) 
High 378 (59) 146 (39) 231 (61) 

a Day is between 6AM- 6PM and night is between 6PM-6AM 63 
b A perceived imbalance of ‘hot’ and ‘cold’ within the body caused by environmental exposures (humoral pathology) 64 

  65 
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Table S2. Distribution of respiratory and diarrhoeal health events by time and 66 

population density 67 

 68 

 69 

 70 

 71 

 72 

Table S2. Distribution of respiratory and diarrhoeal health events by time and population density 

 
 

All events 

N=636  
Respiratory 

n=318 
Diarrhoea 

n=52  
Respiratory and Diarrhoea 

n=81 

Time of health eventa: n(%)     
Day 286 (45) 107 (34) 34 (65) 29 (36) 
Night 350 (55) 211 (66) 18 (35) 52 (64) 

Grid cell density: n(%)     
Low 122 (19) 69 (57) 8 (7) 15 (12) 
Medium 136 (21) 65 (48) 8 (6) 28 (21) 
High 378 (59) 184 (49) 36 (10) 38 (10) 

a ‘Day’ is between 6AM- 6PM and night is between 6PM-6AM. 73 

 74 

 75 
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Table S3. Provider characteristics 77 

 78 

 79 

 80 

 81 

 82 

Table S3. Provider characteristics  

 Alla 
N=140 

Surveyedb 

N=65 
Lowb 

n=4 

Mediumb 

n=15 
Highb 

n=46 

Type of practice: N(%) 
Conventional 

 
89 (64) 

 
47 (72) 

 
3 (75) 

 
7 (47) 

 
37 (80) 

Pharmacist 6 (7) 3 (6) 0 (0) 1 (14) 2 (5) 
Nurse 7 (8) 6 (13) 1 (33) 1 (14) 4 (11) 
Doctor 5 (6) 2 (4) 0 (0) 0 (0) 2 (5) 
Mix (doctor, nurse, pharmacist) 71 (80) 36 (77) 2 (67) 5 (71) 29 (78) 

Non-conventional  41 (29) 18 (28) 1 (25) 8 (53) 9 (20) 
Other/ Unknown   10 (7) 0 (0) 0 (0) 0 (0) 0 (0) 

Setting: n(%)      
Transient vendor 18 (13) 1 (2) 0 (0) 0 (0) 1 (2) 
Home 17 (12) 10 (15) 0 (0) 6 (40) 4 (9) 
Pharmacy 13 (9) 7 (11) 0 (0) 1 (7) 6 (13) 
Office 23 (16) 15 (23) 3 (75) 4 (27) 8 (17) 
Clinic 34 (24) 26 (40) 1 (25) 4 (27) 21 (46) 
Hospital 22 (16) 4 (6) 0 (0) 0 (0) 4 (9) 
Other/ Unknown 13 (9) 2 (3) 0 (0) 0 (0) 2 (4) 

Features: n(%)      
Business license  44 (68) 3 (75) 8 (53) 33 (72) 
Privately operated  51 (78) 3 (75) 14 (93) 33 (72) 
Signage  44 (68) 3 (75) 5 (33) 36 (78) 

Hours of operation: n(%)      
Open at nightc   14 (22) 0 (0) 2 (13) 12 (26) 
Open on weekends  26 (40) 1 (25) 2 (13) 20 (43) 

Patient visits/ provider/ week: Median (IQR)  38 (14-75) 32 (29-34) 27 (5-47) 43 (15-100) 
a Includes all providers identified by households (inside and outside of study area). 83 
b Includes only providers surveyed. 84 
c Night is defined as 8PM. 85 

 86 

 87 

 88 
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Table S4. Determinants of selecting a conventional provider for a health event 89 

 90 

Table S4. Determinants of selecting a conventional provider for a health event 

 Conventional 
n=180* 

Non-conventional 
n=38* 

OR (CI)* P* aOR (CI)* P* 

Patient age: n(%)       
0-4 years 110 (63) 20 (53) 1.41 (0.70-2.86) 0.334 Ref Ref 
5-10 years 9 (5) 1 (3) 1.96 (0.24-16.67) 0.533 0.95 (0.09-10.00) 0.966 
11+ years 57 (32) 17 (45) 0.63 (0.31-1.28) 0.207 0.32 (0.06-1.82) 0.203 

Illnessa: n(%)       
Respiratory  81 (45) 14 (37) 1.41 (0.68-2.86) 0.358 0.49 (0.07-3.57) 0.477 
Diarrhoea  14 (8) 3 (8) 0.98 (0.27-3.57) 0.981 0.27 (0.03-2.17) 0.223 
Respiratory and Diarrhoea  14 (8) 5 (13) 0.56 (0.19-1.64) 0.291 0.57 (0.05-7.14) 0.662 
Other 71 (39) 16 (42) 0.89 (0.44-1.82) 0.761 Ref Ref 

Distance (km)b: median (IQR) 2.6 (1.1-5.9) 0.9 (0.0-2.3) 1.37 (1.10-1.72) 0.005 1.37 (1.06-1.79) 0.016 
Severity (perceived): n(%)       

Not-Severe 71 (39) 20 (54) Ref Ref Ref Ref 
Severe 109 (61) 17 (46) 1.82 (0.88-3.70) 0.104 1.54 (0.47-5.00) 0.480 

Time of eventc: n(%)       
Day 83 (49) 17 (47) Ref Ref Ref Ref 
Night 88 (51) 19 (53) 0.95 (0.48-1.92) 0.901 1.11 (0.35-3.57) 0.865 

Transportation: n( %)       
Informal (foot/ bike/ donkey) 9 (5) 1 (3) 0.33 (0.15-0.71) 0.005 0.45 (0.01-16.67) 0.664 
Public/ motorcycle taxi 141 (79) 23 (61) 2.44 (1.15-5.00) 0.020 1.52 (0.06-50.00) 0.802 
Private car/ motorcycle 29 (16) 14 (37) 1.96 (0.24-16.67) 0.530 Ref Ref 

Highest-education level (HoH): n(%)       
None 14 (8) 8 (21) 0.32 (0.12-0.82) 0.018 Ref Ref 
Below secondary 69 (38) 19 (50) 0.62 (0.31-1.25) 0.185 1.37 (0.31-5.88) 0.675 
Secondary and above 97 (54) 11 (29) 2.86 (1.33-6.25) 0.007 5.00 (1.05-25.00) 0.044 

Primary source of income: n(%)       
Agriculture/Animal husbandry 71 (40) 15 (43) 1.11 (0.54-2.27) 0.782 NAe 0.991 
Vendor (Commerce) 60 (34) 10 (29) 1.54 (0.70-3.33) 0.283 NAe 0.992 
Tradesperson 23 (13) 10 (29) 0.44 (0.19-1.03) 0.056 NAe 0.992 
Salaried employment 23 (13) 0 (0) 3.57 (0.46-25.00) 0.222 NAe 0.991 

Grid cell population density: n(%)       
Low 32 (18) 5 (13) 1.43 (0.52-4.00) 0.492 Ref Ref 
Medium 22 (12) 11 (29) 0.34 (0.15-0.79) 0.011 0.54 (0.11-2.56) 0.440 
High 126 (70) 22 (58) 1.69 (0.83-3.45) 0.149 5.56 (1.00-33.33) 0.050 

Events/prior month: median(IQR) 2 (1-2) 1 (1-2) 0.95 (0.63-1.43) 0.801 0.84 (0.43-1.64) 0.611 
S.E.S indexd: median(IQR) 3 (2-4) 3 (2-4) 2.78 (1.25-6.25) 0.012 (omitted) (omitted) 
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Footnote for Table S4 91 

* Total number of providers given (N). Bold text designates p values < 0.05 and 95% CI that do 92 

not span 1.00. 93 
a Respiratory is defined as ‘cough’ or ‘cold’ with fever and no diarrhoea, diarrhoea is with or without 94 

blood and no respiratory infection. 95 

b Distance calculated as direct distance between household and selected provider. 96 

c Day is between 6AM- 6PM and night is between 6PM-6AM. 97 

d See methods for variables included in the S.E.S index. 98 

e Values not available as model unable to converge. 99 
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Table S5. Congruence of care-seeking intention and behavior for provider selection 100 

 101 

 102 

 103 

 104 

 105 

Table S5. Congruence of care-seeking intention and behavior for provider selection 

  Care sought from a conventional provider 
 

Cohen’s Kappa 
k (95% CI) 

McNemar’s 

OR (95% CI; p value) 

 Total StdC+a StdC- HE+ HE-   

Illnessb        

Respiratory 114 
(53) 

93 9 2 10 0.593 
(0.378-0.807) 

0.22 

(0.02 – 1.07; 0.065) 

Diarrhoea  36 
(17) 

27 6 1 2 0.276 
(-0.092-0.644) 

0.17 

(0.00 – 1.37; 0.125) 

All 217 175 27 4 11 0.351 
(0.181-0.521) 

0.15 

(0.04 – 0.43; <0.001) 
a StdC (standardized case), HE (health event), + (conventional provider), - (non-conventional provider). 106 
b Respiratory is defined as ‘cough’ or ‘cold’ with fever and no diarrhoea , diarrhoea is with or without blood and no 107 

respiratory infection. 108 
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Table S6. Determinants of non-congruence between intentions and behaviors for provider selection  109 

 110 

Table S6. Determinants of non-congruence between intentions and behaviors for provider selection 

Health Events 

All OR (CI) p aOR (CI) p 

StdC+/HE+ or 
StdC-/HE-a 

n=186 

StdC+/HE- or 
StdC-/HE+ 

n=31 

    

Distance: (km)b --- --- 0.99 (0.94-1.04) 0.651 1.00 (0.94-1.05) 0.912 
Patient age: n(%)       

0-4 years 116 (64) 15 (44) 1.17 (0.82-1.67) 0.378 ref ref 
5-10 years 9 (5) 1 (3) 0.78 (0.34-1.78) 0.552 1.63 (0.15-17.22) 0.685 
11+ years 57 (31) 18 (53) 0.89 (0.61-1.27) 0.513 1.11 (0.26-4.72) 0.885 

Illnessc: n(%)       
Respiratory infection 88 (47) 8 (24) 1.19 (0.84-1.67) 0.326 0.31 (0.06-1.78) 0.191 
Diarrhoea  14 (8) 3 (9) 1.15 (0.61-2.17) 0.677 1.19 (0.21-6.68) 0.843 
Respiratory infection and diarrhoea  15 (8) 4 (12) 1.98 (1.10-3.57) 0.023 0.71 (0.08-6.58) 0.765 
Other 69 (37) 19 (56) 0.57 (0.40-0.82) 0.003 ref ref 

Time of eventd: n(%)       
Day 84 (47) 17 (53) 0.74 (0.52-1.04) 0.083 ref ref 
Night 93 (53) 15 (47) 1.35 (0.96-1.91) 0.083 1.00 (0.36-2.83) 0.997 

Transportation: n(%)       
Informal 37 (20) 6 (18) 1.76 (1.17-2.66) 0.007 0.36 (0.02-6.23) 0.479 
Public/motorcycle taxi 139 (75) 27 (79) 0.63 (0.42-0.92) 0.017 0.34 (0.03-4.37) 0.408 
Private car/ motorcycle 9 (5) 1 (3) 0.83 (0.36-1.87) 0.646 ref ref 

Education: n(%)       
None 19 (10) 3 (9) 1.61 (0.94-2.75) 0.085 ref ref 
Below secondary 70 (38) 18 (53) 1.29 (0.91-1.83) 0.154 1.13 (0.23-5.49) 0.882 
Secondary and above 97 (52) 13 (38) 0.63 (0.45-0.89) 0.009 0.28 (0.05-1.52) 0.140 

Occupation: n(%)       
Agriculture/Animal husbandry 79 (45) 9 (28) 0.99 (0.69-1.41) 0.963 0 0.992 
Vendor (Commerce) 59 (33) 12 (38) 0.97 (0.67-1.41) 0.886 0 0.993 
Tradesperson 23 (13) 10 (31) 1.01 (0.60-1.70) 0.975 0 0.993 
Employment 16 (9) 1 (3) 0.69 (0.35-1.33) 0.263 0 0.992 

Population density: n(%)       
Low 33 (18) 6 (18) 1.15 (0.74-1.79) 0.526 ref ref 
Medium 28 (15) 5 (15) 1.80 (1.14-2.84) 0.012 1.04 (0.22-5.05) 0.958 
High 125 (67) 23 (68) 0.62 (0.43-0.89) 0.009 0.26 (0.05-1.35) 0.110 

Events/prior month: median (IQR) --- --- 1.01 (0.83-1.24) 0.907 1.36 (0.73-2.53) 0.329 
S.E.S indexe: median(IQR) --- --- 0.71 (0.50-1.02) 0.061 (omitted) (omitted) 
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Footnote for Table S6 111 

a StdC (standardized case), HE (health event), + (conventional provider), - (non-conventional provider) 112 

b Calculated using straight-line distances. 113 
c Respiratory is defined as ‘cough’ or ‘cold’ with fever and no diarrhoea , diarrhoea is with or without blood and no respiratory infection 114 

d Day is between 6AM- 6PM and night is between 6PM-6AM. 115 

e See methods for variables included in the S.E.S index. 116 

 117 
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Household Questionnaire:  118 

The survey will capture household demographics, socioeconomic status, a recall log detailing 119 

health care events with their associated decision making and care seeking behaviors, as well as 120 

responses to open ended standardized cases. 121 

Question Format 122 

Registration 123 

1. Household Study Number Grid (###)-House (###) 124 

2. Date  dd/mm/yyyy 125 

3. Time _ _ : _ _ (24h) 126 

4. First and last name (head of household) Free text 127 

5. Primary/ secondary phone number ####-#### 128 

Phone 129 

6. At least one phone has charge now Yes/No 130 

7. At least one phone has credit now Yes/No 131 

8. At least one phone is a smart phone  Yes/No 132 

9. Smart phone has data Yes/No 133 

Location 134 

10. Arrondissement Categorical; drop down  135 

11. Commune Categorical; drop down  136 

12. Communal section Categorical; drop down  137 

13. Community Categorical; drop down  138 

14. GPS location Latitude/Longitude 139 

Household Resources  140 

15. Highest education level of head of household Categorical; drop down  141 

16. Method of payment for housing (e.g. rent, own) Categorical; radio 142 

17. Do you own the land that your house is on  Yes/ No 143 

18. Roof material  Categorical; check boxes 144 

19. Wall material  Categorical; check boxes 145 

20. Floor material  Categorical; check boxes  146 

21. Primary water source   Categorical; radio button 147 

a) If handpump, where is the nearest pump? Free Text 148 

b) Pump handle sample ID XX_XX-PH, not taken 149 

c) Pump water sample ID XX_XX-PW, not taken 150 

22. Is this the same primary water source, for drinking? Yes/no 151 

a) If alternative drinking water source, what type?  Categorical; radio   152 

23. Household sanitation method Categorical; radio  153 

24. Household cooking/fuel source Categorical; radio 154 

25. Household electricity source  Categorical; radio  155 

26. Household primary/secondary/tertiary transport method Categorical; radio 156 

27. Animals owned by the household  Categorical; check boxes 157 

a) Animals are inside outside the yard Categorical; radio 158 

28. Sources of household income Categorical; check boxes 159 

29. Primary source of household income  Categorical; radio button 160 

30. Does household have a bank account? Yes/ No  161 

31. Immediate family living abroad (mother/child/sibling)  Yes/ No 162 

 163 

Standardized cases:  164 
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Case 1: Respiratory scenario.  165 

You are awoken at ten at night to the sound of your child coughing… 166 

32. How would you assess the severity of the cough Free text 167 

The child appears warm when you place your hand on the forehead… 168 

33. Do you have a thermometer at home? Yes/ No 169 

34. Do you know what temperatures is considered a fever? Yes/No 170 

a) If yes, what? XXX (F or C).  171 

35. Do you have paracetamol to treat fever at home? Yes/ 172 

The child does indeed have a fever, is coughing up significant mucus, and is also taking 173 

pauses between words when the child speaks. You decide to seek help… 174 

36. When would you seek help? Categorical; radio 175 

37. Where would you seek help Free text 176 

38. What type of provider is this Categorical; check boxes 177 

39. If permitted, Provider Phone Number XXXX_XXXX  178 

40. If permitted, Provider Location Free text 179 

41. What method would you use to contact provider? Categorical; check boxes  180 

42. Primary/secondary/tertiary reason to choose this provider?  Categorical; check boxes 181 

43. Additional comments about the event Free text 182 

Case 2: Diarrhea scenario.  183 

You are awoken at ten at night to the sound of your child asking to go to the bathroom 184 

because they have diarrhea… 185 

44. How would you assess the severity of the diarrhea Free text 186 

The child has 6 loose stools in the last hour… 187 

45. Do you have ORS (oral rehydration solution at home)? Yes/ No 188 

a) If yes, how much ORS would you give? Free text 189 

The number of stools increases in each hour and it appears watery, like the color of water 190 

when you make rice, there is no blood in the stool. You decide to seek help… 191 

46. When would you seek help? Categorical; radio 192 

47. Where would you seek help  Free text  193 

48. What type of provider is this Categorical; check boxes 194 

49. If permitted, Provider Phone Number XXXX_XXXX;  195 

50. If permitted, Provider Location Free text 196 

51. What method would you use to contact provider? Categorical; check boxes  197 

52. Primary/secondary/tertiary reason to choose this provider?  Categorical; check boxes 198 

53. Additional comments about the event Free text 199 

Household Members 200 

54. Number of household members ## 201 

55. For each member  202 

a) Age Categorical; radio 203 

b) Sex Categorical; radio 204 

b) Medications taken within the last 10 days Categorical; check boxes 205 

If child less than 5 years 206 

a) Diarrhea in the last 7 days Yes/No 207 

b) 3+ loose stools in the past 24 hours?   Yes/No 208 

c) A bloody stool in the past 24 hours Yes/No 209 

d) Onset less than 7 days ago? Yes/No 210 
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e) Dehydration status none/some/severe  211 

f) Coughing within last 10 days Yes/No 212 

g) Symptoms started within last 10 days  Yes/No 213 

h) Fever now or within last 10 days Yes/No 214 

i. 1) If now, measure ##.# C 215 

i) Weight  ##.# kg 216 

j) Height  ##.# cm 217 

k) MUAC  XXX mm 218 

Healthcare Events (recall log) 219 

For each healthcare event  220 

56. Household member Categorical; drop down  221 

57. What type of medical problem Categorical; check box 222 

58. Medical problem description Optional: free text 223 

59. Severity of problem Likert scale; radio button 224 

60. How was severity determined?  Free text 225 

61. What was the cause of the problem?  Free text 226 

62. Time problem started Categorical; radio button # 227 

63. Was it a holiday or weekend? Yes/ No 228 

64. Was care sought outside the home? Yes/No 229 

a) If no, why?  Categorical; check boxes; 230 

b) If treated at home, how? Categorical; check boxes; 231 

c) Outcome Categorical; check boxes 232 

d) Additional comments about the event Free text 233 

If yes… 234 

65. How many places did you seek care from? XX 235 

66. If permitted Provider Name Free text: First, Last  236 

67. If permitted, Provider Phone Number XXXX_XXXX  237 

68. If permitted Provider Location Free text; Can refuse 238 

69. What type of provider is this Categorical; check boxes 239 

70. How was provider contact made? Categorical; radio 240 

71. Time care was sought Categorical; radio 241 

72. Was it a holiday or weekend? Yes/ No 242 

73. Time passed between start of illness and seeking care?  Categorical; radio 243 

74. Why did you choose to seek care when you did? Free text 244 

75. Primary/secondary/tertiary reason to choose this provider? Categorical; check boxes 245 

76. What was provider’s assessment of severity? Likert scale; radio button 246 

77. Type of care(s) provided Categorical; check boxes 247 

a) What meds did provider suggest/give Categorical; check boxes 248 

b) What treatment did provider suggest/give Categorical; check boxes 249 

c) What tests did provider suggest Categorical; check boxes 250 

78. If patient did not obtain meds/treatment- why? Categorical; check boxes 251 

79. Total cost for consultation/meds/tests/treatment XXX gourdes 252 

80. Total cost for transportation XXX gourdes 253 

Repeat questions 66 to 80 for each provider visited 254 

81. What was outcome Categorical; radio 255 

82. Additional comments about the event Free text  256 
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Provider Questionnaire 257 

The survey will capture general information about conventional and nonconventional healthcare 258 

providers, descriptors of their facilities/practices and patients, a recall log detailing cases seen in 259 

the last week with the associated decision making process of the provider, as well as responses 260 

to open ended standardized cases. Basic contact information about providers will be obtained 261 

but no personal information about patients will be obtained.  262 

Question Format 263 

Registration 264 

1. Provider Id Grid (###)-Facility (#) 265 

2. Date dd/mm/yyyy 266 

3. Time _ _ : _ _ (24h) 267 

4. Official name of facility    Free Text 268 

5. Familiar name of facility    Free Text 269 

6. Number of people consented for survey X 270 

For each person  271 

a) Name First/ Last; free text 272 

b) Phone number  (XXXX_XXXX) 273 

c) Position at facility Free text 274 

d) Gender  Female/ Male 275 

e) Age Categorical; drop down 276 

f) Highest education level completed Categorical; drop down  277 

Location 278 

7. Arrondissement    Drop down menu 279 

8. Commune    Drop down menu 280 

9. Communal Section    Drop down menu 281 

10. Community Free text 282 

11. GPS location    Latitude/Longitude 283 

Type of Facility/Practice 284 

12. Facility has a sign   Yes/No 285 

13. How long has the facility been in operation?    Categorical; Drop down  286 

14. Type of facility (e.g. government, for-profit)    Categorical; check boxes  287 

15. If private, what is monthly income?    Categorical; Drop down  288 

16. What affiliations does the facility have? (e.g. church) Free text 289 

17. How many employees and what is their structure?    Free text 290 

18. Do employees have appropriate licenses Categorical; Drop down 291 

19. Are there set hours of operations?  Yes/No; If no skip to #22 292 

20. What are the days/hours of operation?  Matrix table 293 

a) Which days is facility open? Categorical; Drop down 294 

b) What times is the facility open Categorical; Drop down 295 

21. Do patients contact you at night (6pm+) Yes/No 296 

v. If yes, how many in the past week? Free text  297 

22. What types of patients do you serve?  Categorical; check boxes 298 

23. Top 3 problems patients < 5 yrs present with  Categorical; Drop down 299 

24. Top 3 problems patients < 5 yrs present with at night Categorical; Drop down 300 

25. Top 3 problems adult patients present with  Categorical; Drop down 301 

26. Top 3 problems adult patients present with at night  Categorical; Drop down 302 

27. Does the facility have a phone that patients can call? Yes/No 303 

a) If yes, is it charged now?   Yes/No 304 

b) Does the phone have minutes now?   Yes/No  305 
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c) Is the phone a smart phone?   Yes/No; if no skip to #32 306 

d) Does the phone have data now? Drop down 307 

28. Does facility have a license to operate  Yes/No 308 

29. What is monthly case load Free text 309 

30. Do you refer patients to other facilities/providers? Yes/No 310 

a) If yes, give up to 3 referrals Free text 311 

High volume (>200/month) healthcare providers resources/services 312 

31. What specialties does the facility offer?  Categorical; check boxes 313 

32. Does the facility have a laboratory?    Yes/No 314 

33. Does the facility have a pharmacy?    Yes/No 315 

34. Does the facility provide in-patient services?    Yes/No 316 

35. Does the facility have an ambulance service?    Yes/No 317 

36. Additional comments/ questions Free text 318 

Low volume (<200/month) healthcare providers resources/services  XXXX 319 

37. Have you taken university courses related to business? Yes/No 320 

a) If yes, explain    Free text 321 

38. Have you attended trainings related to your business?    Yes/No 322 

a) If yes, explain    Free text 323 

39. Is there a designated structure for the facility            Yes/No 324 

40. Facility payment method (e.g. rent, own)    Categorical; radio 325 

41. Roof material   Categorical; check boxes  326 

42. Wall material   Categorical; check boxes 327 

43. Of the last 10 patients how many were strangers?        ## 328 

44. Most frequent methods patients contact you? Categorical; check boxes 329 

45. What type of care do you provide? Categorical; check boxes 330 

46. What equipment/resources do you have?    Categorical; check boxes 331 

47. Do you provide ORS?    Yes/No 332 

a) If yes, what type? Categorical; radio 333 

b) What is the cost? ### gourdes per unit type 334 

48. Are you contacted by patients with respiratory illness? Yes/No 335 

Standardized cases   336 

Case 1: Respiratory scenario.  337 

If yes, you are contacted at ten at night by cell phone from a mother who says 338 

her 2-year old child has cough… 339 

49. How would you assess the severity of the cough? Free text 340 

The mother says the child appears warm when she places her hand on the child’s 341 

forehead… 342 

50. The mother has a thermometer, what temp is a fever?  XXX (F or C).  343 

51. If the child needs paracetamol, how much would you  344 

prescribe?  Free text 345 

The child does indeed have a fever, is coughing up significant mucus, and is also taking 346 

pauses between words when the child speaks.  347 

52. What do you recommend the mother do? Categorical; radio  348 

53. Why did you make this recommendation Free text 349 

a) If treat at home, how? Free text 350 

 351 
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b) If seek care, when? Categorical; radio 352 

c) Where should the patient go?  Free text 353 

d) If permitted, referral provider phone number XXXX_XXXX 354 

e) If permitted, referral provider location Free text 355 

f) Why did you make this recommendation? Free text 356 

g) What type of provider is this? Categorical; Drop down 357 

 358 

h) What type of care should this patient get? Categorical; Drop down 359 

i) What meds should patient get? Categorical; check boxes 360 

j) What treatment should patient get? Categorical; check boxes 361 

k) What tests should patient get? Categorical; check boxes 362 

l) How much would this care cost? ### gourdes 363 

m) Additional comments about the event Free text 364 

54. Are you contacted by patients with diarrhoeal illness?  Yes/No 365 

Case 2: Diarrhea scenario.  366 

You are contacted at ten at night by cell phone from a mother who says her two--year old 367 

child is asking to go to the bathroom because of diarrhea… 368 

55. How would you assess the severity of the diarrhea?       Free text 369 

The child has 6 loose stools in the last hour… 370 

56. The family has ORS at home, how much would you  371 

recommend?  Free text  372 

The number of stools increases in each hour and it appears watery, like the color of water 373 

when you make rice, there is no blood in the stool. You recommend…  374 

57. What do you recommend the mother do?   Categorical; radio  375 

58. Why did you make this recommendation Free text 376 

a) If treat at home, how? Free text 377 

 378 

b) If seek care, when? Categorical; radio 379 

c) Where should the patient go?  Free text 380 

d) If permitted, referral provider phone number XXXX_XXXX 381 

e) If permitted, referral provider location Free text 382 

f) Why did you make this recommendation? Free text 383 

g) What type of provider is this? Categorical; Drop down 384 

 385 

h) What type of care should this patient get? Categorical; Drop down 386 

i) What meds should patient get? Categorical; check boxes 387 

j) What treatment should patient get? Categorical; check boxes 388 

k) What tests should patient get? Categorical; check boxes 389 

l) How much would this care cost? ### gourdes 390 

m) Additional comments about the event Free text 391 

Provider Healthcare Events (recall log) 392 

59. In the past week how many times has someone  393 

sought healthcare services from you? ##  394 

For each health event  395 

60. Patient sex Female/ Male 396 

61. Patient age Categorical; dropdown 397 
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62. Health event type Categorical; dropdown  398 

63. Health event description Free text 399 

64. Severity of problem Likert scale; radio button 400 

65. How was severity determined?  Free text 401 

66. What do you think caused the problem? Free text 402 

67. What time did patient contact you? Categorical: dropdown 403 

68. Was it weekend/weekday/holiday Categorical: radio 404 

69. How did patient contact you? Categorical; check boxes  405 

70. Was treatment provided? Yes/No 406 

71. What treatment was provided? Categorical; check boxes 407 

72. What medication was provided? Categorical; check boxes 408 

73. What tests were provided? Categorical; check boxes 409 

74. How much time passed between illness onset  410 

75. and contacting you? Categorical; radio 411 

76. What was cost of treatment? XXXX gourdes 412 

77. Time treatment was provided? Categorical; radio button 413 

78. Was patient referred? Yes/No;  414 

a) If yes, where was patient referred? Free Text 415 

b) If permitted, referral provider phone number XXXX_XXXX 416 

c) If permitted, referral provider location Free text 417 

d) What type of provider is this? Categorical; dropdown 418 

79. Outcome for patient Categorical; check boxes 419 

80. Additional comments Free text  420 

 421 
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