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FOUR 

4. Community Health Center Efficacy            

and Skill-Mix of Professionals12 

 

 

Abstract 

The Indonesian government encourages the practice of skill mix in its community 

health centers (CHCs), requiring a minimum standard of eight skills to execute the four 

basic CHC functions, assuming that skill complementarity is key to efficacious service 

provision. Alternatively, it could be argued that certain skills in CHCs can be substituted 

by other skills (or staff) and can thus lead to similar efficacy levels. In addition, since 

CHCs have the authority and autonomy to allocate resources and determine their 

operational strategy, they might adapt the skill mix to the context, so that the skill mix 

might differ depending on the circumstances. We therefore inquire which 

combination(s) of skills (defined as professions) lead to high efficacy in Indonesian 

CHCs. We define four efficacy indicators, representing the outcomes of the four CHC 

functions. We divide the possible range of staff positions over these four functional 

domains, determined by who has the prime responsibility to execute tasks in this 

domain. We analyze job descriptions to derive expectations of what staff members 

could substitute for each other. We use a data set of 598 CHCs derived from health 

profile reports in 2011 and fuzzy-set QCA to explore the skill combinations that lead to 

high efficacy pathways. The findings show that high efficacy CHCs have skill mixes 

ranging from five to seven skills. All function groups are usually present, indicating 

complementarity. We find evidence for within group substitution but not so much for 

between-group substitution. 

 

Keywords: Skill-mix configuration, community health centers, substitution, 

complementary, efficacy, Indonesia 

                                                        
12  This chapter is co-authored with Rafael Wittek, Fernando Nieto Morales, and Liesbet Heyse. 
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Introduction 

Community health centers (CHCs) are front-line organizations in national primary 

health care systems that are tasked with providing equal, accessible and affordable 

health care that meets the demands of local communities effectively and efficiently 

(Starfield, Shi, & Macinko, 2005; Groenewegen, Heinemann, Greß, & Schäfer, 2015; 

Starfield, 2012). Many countries invest in improving CHC capacity in order to meet 

these goals (Groenewegen, Heinemann, Greß, & Schäfer, 2015). Since 2004, the 

Indonesian government has invested fiscally in CHC capacity by transferring the health 

budget to local governments as part of its decentralization policy in the health care 

sector. 

To meet health care related goals, it is not only important that CHCs have 

sufficient budget to hire staff, but also that CHCs can draw upon the right kind and 

combination of health care skills, also referred to as ‘skill mix’. Skill mix is defined in 

two ways. First, it can refer to the variation in staff professions that work in CHCs to 

meet health care demand (Buchan & O'May,  1999; Groenewegen, Heinemann, Greß, & 

Schäfer, 2015; Antunes & Moreira, 2013; Dubois & Singh, 2009). For example, a CHC 

with a doctor, a nurse and a midwife has a different skill mix than a CHC with a doctor, 

a nurse and a nutritionist. Second, skill mix can also refer to specific skills individual 

staff members possess and the variation therein among staff (Buchan & O'May,  1999). 

For example, a doctor can have a variety of skills: diagnostics skills, administrative skills 

and supervision skills. 

Paying attention to the skill mix in primary health care organizations is argued 

to solve at least two problems. First, it may help address the problem of an imbalanced 

distribution of skills in primary health care organizations, which is quite common in 

both developed and developing countries (Dussault & Franceschini, 2006; Global 

Health Workforce Alliance and World Health Organization, 2014; Boenheimer & Smith, 

2013). For example, doctors are more reluctant to be positioned in remote areas 

compared to nurses. In such circumstances, nurses can partly be substitutes for doctors, 

by fulfilling some of the doctor’s tasks (as reviewed by Antunes, et al., 2013; Dubois, et 

al., 2009; Horrocks, et al., 2002). This has the additional benefit of cost containment, 

because hiring an extra doctor is more expensive than hiring an extra nurse (Dubois & 

Singh, 2009). Second, a broad skill mix can contribute to complementarity since more 

types of health care services can be provided. A broad skill mix can help address an 

increasing variety of health problems in a community, for example due to the increase 

of chronic diseases as a result of aging populations (Groenewegen, Heinemann, Greß, & 

Schäfer, 2015) or the increase of multiple morbidity causes, such as traffic accidents 

and environmental degradation (The World Health Report , 2008). 

The complementarity argument is related to the preference of many health 

care institutions and governments to standardize the skill mix in health care (Buchan & 

Calman,  2004; Groenewegen, Heinemann, Greß, & Schäfer, 2015). The assumption 

seems to be that a minimum skill mix will contribute to meeting national health care 

goals by ensuring sufficient complementarity in skills in primary health care 
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organizations. The Indonesian government has set a minimum standard of eight health 

care staff types that should be available in a CHC (Ministry of Health Decree No. 

128/2004). However, few studies have investigated whether a minimum skill mix 

actually contributes to meeting national health care goals by means of 

complementarity. Most studies on health care skill mix are exploratory and descriptive, 

focusing predominantly on doctors and nurses (as reviewed by Antunes, et al., 2013; 

Groenewegen, et al., 2015). While these studies present valuable insights, they rarely 

investigate other types of skills. Moreover, only a few studies evaluate the relation 

between skill mix and health care outcomes or efficacy (as reviewed by Buchan, et al., 

2002; Buchan, et al., 2004; Groenewegen, et al., 2015; Richardson, et al., 1998). This 

study aims to fill this gap in research by studying the relationship between a broader 

skill mix and CHC efficacy in Indonesia. 

The literature on the relation between skill mix and health care efficacy or 

outcomes provides two arguments against the complementarity assumption. First, the 

relation between skill mix and CHC performance might be contingent on organizational 

characteristics and the context of health care institutions (Dubois & Singh, 2009). For 

example, the type and composition of skill mix may be related to the size of the 

organization, variation in health care demand and other contextual factors (Buchan & 

Calman,  2004; Groenewegen, Heinemann, Greß, & Schäfer, 2015). Hence, a standard 

set of skills might not necessarily contribute to good health care performance in CHCs: 

it might require different skill-mix context-related recipes or configurations. This might 

also hold for Indonesia given that Indonesian CHCs have been granted the autonomy to 

decide on the strategy, functions and organization design of their centers. This gives 

CHCs the freedom to decide how to use their resources best to respond effectively to 

local community health needs and conditions, which might also be reflected in different 

skill-mix configurations. Given that more than 50% of CHCs did not meet the 

government standard of eight skills in 2011 (our data source, compiled health profile 

reports, 2011), it is worthwhile studying whether these CHCs perform less well than 

CHCs that do meet the government’s skill-mix standard. Second, and related to the first 

argument, it has been suggested that task substitutions could contribute to well-

performing CHCs since it might be a way of capitalizing on role overlap in staff tasks 

(Buchan & Poz, 2002; Dubois & Singh, 2009; Antunes & Moreira, 2013). 

Based on the above, this paper addresses two research questions: First, what 

skill-mix configurations relate to high CHC efficacy in Indonesia across a number of 

health outcomes? Second, to what extent and how do substitution or complementarity 

mechanisms explain the relation between skill mix and high CHC outputs? 

This study contributes to skill-mix research in three ways. First, we provide 

insight into the nature of skill mix in Indonesian CHCs, whereas most health care skill-

mix studies are conducted in the context of the UK, US and Australia, with skill-mix 

studies in developing countries remaining scarce. Second, we provide an answer to the 

question whether the relation between different skill-mix patterns and CHC 

effectiveness can be explained by means of substitution and complementary 

mechanisms. Third, we use fuzzy-set qualitative comparative analysis (fsQCA) to 
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identify skill-mix patterns and their relation to CHC outcomes, a method that to our 

knowledge is novel in the field of health care skill-mix research. 

Complementarity and substitution of health care skills in Indonesian 

Community Health Centers 

Research suggests that skill mix can positively contribute to health care efficacy by 

means of two mechanisms: complementarity and substitution. We first discuss the 

primary goals and functions of Indonesian CHCs, and then skill complementarity and 

skill substitution in the same context. 

Primary goals and functions of Community Health Centers 

Indonesia’s primary health care system was established in 1968, CHCs as front-line 

units. Besides CHCs, private and non-profit organizations may also provide primary 

health care to communities. Government-led CHCs are situated in the sub-district level, 

so they can reach out to patients locally. In 2011 (the year for which we collected CHC 

data),there were 9,321 CHCs, spread over 7,024 sub-districts throughout Indonesia, 

providing primary care to about 237 million inhabitants on 6,000 islands (The Ministry 

of Health the Republic of Indonesia, 2012). 

The government regulates the establishment of each CHC. This regulation 

mandates that CHCs have a minimum of four functions. First, they provide primary 

health care, as the front-line health institution that the community can visit first when 

they have health problems. The second function is to provide mother and infant care, 

including antenatal and postnatal care. The third function is to assist in preventing 

infectious diseases, for example through immunization programs, and to provide 

immediate care in the case of outbreaks of infectious diseases. The fourth function is to 

conduct health promotion by providing information to the community about healthy 

lifestyles, including contraception use to prevent unplanned pregnancy (MoH Decree 

no.128 / 2004 on Puskesmas CHCs). If patients require more complex care, the CHC will 

transfer them to hospitals or other referral services. 

Skill complementarity in Indonesian Community Health Centers 

The Ministry of Health requires CHCs to have a minimum mix of eight skills (MoH 

Decree no.128 / 2004 on Puskesmas (CHCs)), so they can properly fulfil the four 

functions. The eight kinds of skills/staff required are: physician, dentist, midwife, nurse, 

pharmacist, public health official, nutritionist, and environmental health officer. 

Besides staff fulfilling the minimum requirement, there might also be laboratory staff 

and specialists. 

The assumption behind the government regulation is that a broad skill mix (in 

terms of professions) is needed to meet the health demands in CHC coverage areas: 

having staff in a CHC that meets this minimum mix will facilitate complementarity in 

health care service provision, so that a more diverse range of health problems can be 
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addressed. Hence, one would expect that CHCs with a broader mix of skills will achieve 

high efficacy in all four functional domains (primary care, mother and child care, 

prevention and promotion) compared to CHCs with less diverse skill mixes. 

Nevertheless, there is evidence that a broader skill mix could negatively 

influence the efficacy of CHCs. For example, a broad skill mix may increase transaction 

costs in health care organizations, particularly in large teams, since health staff require 

more time to coordinate their actions and inform each other about their work so that 

less time and fewer resources are available to provide direct care to patients (Barr, 

1995). It may also lead to diminished continuity of personal interaction between 

patients and health care staff in providing care, given that multiple tasks need to be 

implemented by multiple staff (Schers, et al., 2002). 

 

Skill substitution in Indonesian Community Health Centers 

Another argument in the literature is that some health care skills can be substituted by 

other skills due to (partial) overlap in roles and tasks among staff (Buchan & Poz, 2002; 

Dubois & Singh, 2009; Antunes & Moreira, 2013), suggesting that a minimum skill-mix 

requirement might not be necessary for a health facility to be effective. 

In order to identify which skills in an Indonesian CHC can be substituted by 

other skills, we reviewed previous studies on health staff workers in Indonesia and 

other developing countries (Global Health Workforce Alliance and World Health 

Organization, 2014; Global Health Workforce Alliance, 2013; Syah, et al., 2015), as well 

as job descriptions, blogs and other information sources that describe the tasks of these 

CHC professions. From these sources we map which professions have the first 

responsibility to execute a particular health care task and which professions can 

substitute. The summary of this analysis is presented in Appendix 10.3. We used this 

information for two purposes. 

First, based on the description of each health profession, we classified the skills 

in CHCs in four groups that represent the four basic functions of CHCs: 

1) Maternity and new-born infant care are mainly provided by midwives (MW) with 

support from a GP (general practitioner) when needed. 

2) Preventive and infant cares (such as vaccinations) are provided by nurses and 

pharmacists. 

3) Promotional activities are mainly done by public health officers (PH), 

environmental health officers (EH), and nutritionists (NUT). 

4) Other primary care functions are mainly provided by general practitioners (GPs) 

and dentists (DE). 

Second, we identified particular health staff positions that could substitute for 

the tasks of other health staff. The result of this analysis is presented in Table 4-1, which 

shows that midwives and nurses especially are most likely to substitute for other 

functions. These are also the most prevalent positions in CHCs, based on our data source 



62  

of 37 local government health profiles in 2011. It is crucial to note that the Indonesian 

government officially permits the substitution of doctors by midwives but not by nurses 

(Syah, et al., 2015).13 Substitution regulations may be different elsewhere. 

 

Table 4-1: Primary health care functions and required 

Explanation of abbreviations: DE (dentist), EH (environmental health officer), GP (general practitioner), 
MW (midwife), NU (nurse), NUT (nutritionist), PHA (pharmacist), PH (public health officer). 

 

Based on Table 4-1, we expect that substitution patterns are most likely to take 

place between functional groups. For example, a nurse (from the preventive care group) 

can substitute a midwife (from the maternity care group). Only with regard to 

preventive care is the substitution expected to take place within a functional group: the 

nurse is expected to be able to substitute for the pharmacist, both of whom belong to 

the same group. 

If the substitution mechanism applies, we expect that CHCs with a less diverse 

mix of skills can reach (equally) high efficacy in all functional domains (primary care, 

mother and child care, prevention and promotion) compared to CHCs with a more 

diverse skill mix. 

However, there might also be negative consequences of skill-mix substitution 

for CHC efficacy (as reviewed by Sibbald, et al., 2004; Horrocks, et al., 2002). For 

example, if nurses perform doctors’ tasks, this will likely increase the work demand on 

nurses, which, in turn, increases their workload and diminishes their ability to fulfil 

tasks overall (Leverment, et al., 1998). Furthermore, it might lead to uncertainties about 

responsibilities, which might hamper effectiveness of care (Niezen & Mathijssen, 2014). 

This implies that skill-mix substitution could also result in less effective health care 

provision. 

Methods 

Data sources 

Data from 598 CHCs in Indonesia were gathered from two independent sources. The 

first are health profile reports published by 37 Indonesian local governments in 2011. 

                                                        
13 An interview between the first author and four CHC directors in the fall of 2016 (?) confirms that this 

situation has remained: the substitution of physicians by midwives is common practice, particularly in CHC 

branches or mobile care (source: interview with four directors of CHCs in November 2016).  

Function 
Health staff that is formally 
assigned to execute 
these tasks 

Health staff that can substitute for the 
formally assigned staff 

MW NU 

Primary Health Care GP, DE √  
Maternity care GP, MW  √ 
Infant & preventive care 
(vaccination) 

PHA, NU  The role of PHA can 
be substituted by NU 

Promotional EH, PH, NUT √ √ 



63 

Compared to other years, 2011 was the year with the most information in terms of the 

number of CHCs reporting data. The CHC health profiles provide data on: (1) variation 

of skills in each CHC and the number of health staff who own these skills; (2) data on 

the output of the CHCs including outcome variables of interest to this study: numbers 

of vaccinated infants, contraceptive users, promotional activities, and visitors; and 3) 

general information about the service coverage area of the CHC. including information 

of interest to this study, such as population size, number of children, number of 

deliveries in the area, and number of fertile couples. See Table 4-2 for descriptive 

information about the CHCs. 

Analytical method: fuzzy-set qualitative comparative analysis 

Qualitative comparative analysis (QCA) is applied. QCA is a method based on set theory 

and Boolean mathematics. This method is appropriate for our purpose for three 

reasons. First, it enables formal transparent comparison of CHC outputs in our sample 

with different combinations of causal conditions—in our case, variations in skill mix. 

Second, in contrast to inferential correlational methods, QCA allows us to analyze 

equifinality—i.e., a “situation in which the same outcome may follow from different 

combinations of causal conditions” (Ragin, 2008; see also Mahoney and Goertz, 2006). 

This is important for our study given that multiple pathways to high CHC performance 

are, in principle, possible (Schneider & Wagemann, 2012; Rihoux & Ragin, 2009; Nieto 

Morales, et al., 2015). Third, QCA provides options to analyze mechanisms of 

substitution and complementarity (Misangyi & Acharya, 2014). 

There are two basic variations of QCA, depending on the level of specification 

of the variables involved: crisp and fuzzy-set analysis (Ragin, 2008). In this study, we 

use fuzzy-set analysis (fsQCA), which means that our variables have values between 0 

and 1, indicating the degree of membership in a given set or concept. fsQCA is based on 

the assumption that cases comprise combinations of causals or conditions as well as 

outcomes, in which the conditions are related to each other. The conditions are part of 

the subset of outcomes that are theoretically relevant. In this study, this means that skill 

mix is considered a subset of CHC efficacy. fsQCA analyzes the relation between 

conditions and outcomes configurationally, by specifying combinations of conditions 

that relate to a particular outcome (Ragin C. C., 2009; Schneider & Wagemann, 2012; 

Misangyi & Acharya, 2014). 

QCA analysis requires at least two conditions and an outcome variable. Our 

outcome variable is the CHC output and the causal conditions are the kinds of 

professions working in a CHC that together form a specific skill mix. We follow three 

general steps to conduct the fuzzy-set analysis. First, we calibrate the data or define the 

criteria to categorize the raw data using three analytical anchors: fully-in-membership 

score, crossover point, and fully-out-of-membership score. Second, we do a truth table 

analysis to identify sufficient configurations. The truth table shows the possible 

combinations of conditions (i.e. different skill mixes as represented by different 

combinations of professions working in a CHC). When a combination consistently 
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shows itself as a subset of a given outcome, we can perform reduction analysis to 

identify the set solutions for the entire sample of CHCs (Schneider & Wagemann, 2012). 

Operationalization and calibration of set membership 

In this section, we operationalize the study variables and report how we calibrated14 

our raw data into set memberships15 to determine the category of a condition. This is 

accomplished by determining three qualitative anchors for each set: a fully-in-

membership score, maximum indetermination (or crossover) point, and fully-out-of-

membership (excluded) score (Schneider & Wagemann, 2012). We used crisp-set 

calibration for the skills condition (Ragin, 2009) and fuzzy-set calibration for the four 

efficacy scores as the outcome variables. In the following, we first discuss the 

operationalization and calibration of the outcome variable and then the set of causals 

or conditions. 

Outcome: efficacy scores for four core functions of CHCs 

Health profile reports of CHCs in 2011 were used to calculate efficacy scores, reflecting 

the capacity of an organization to generate expected outcomes within a given service 

coverage area (Bohn & Grafton , 2002). We selected relevant available outcomes based 

on the four basic CHC functions in Indonesia. For maternal and infant care, the measure 

is the number of deliveries attended by health staff. For preventive care, the measure is 

the number of vaccinated infants. For promotional activities, the indicator is the 

number of contraceptive users. For other primary care activities, the measure is visitors 

for care other than the first three health services in a year. 

In calculating the efficacy of CHCs we took into account the health demand in 

the area (Groenewegen, Heinemann, Greß, & Schäfer, 2015). For example, the number 

of infants can be assumed to represent the health demand for vaccinated infants. Hence, 

the efficacy per health care function is defined as the health care service (output) 

divided by the health care demand in that particular domain. Below we specify the 

efficacy indicator for each function. 

Vaccinated infant efficacy (V): V is the ability of the CHCs to vaccinate the infants 

in the service coverage area, operationalized as the number of vaccinated infants 

divided by all infants in the service coverage area. 

Attended delivery efficacy (A): A is the ability of the CHCs to attend delivery 

processes in the service coverage area, operationalized as the number of attended 

infant deliveries divided by the total number of infant deliveries in the service coverage 

area. 

                                                        
14 Calibration is the process of determining whether one condition (or variable) can be included in a category 

or not (in crisp-set: fully in and fully out, in fuzzy-set; fully in, more in than out, not in and not out, more out 

than in, fully out). 
15 A set membership is the choice of categories that can be defined based on extant theory or framework used 

in the research (Schneider & Wagemann, 2012) 
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Contraceptive user efficacy (C): C refers to the number of fertile couples that 

actively use contraceptive methods in the CHC service coverage area, divided by all 

fertile couples in the service coverage area. 

Other Primary Care Service Efficacy (P): this category consists of visitors that do 

not fall within the other three categories of health care functions. Thus, P is the number 

of visitors to the CHC for other than the above three kinds of primary care. We 

operationalized P as the number of visitors minus the number of patients relating to 

deliveries (A), vaccination (V) and contraceptive use (C) divided by the population of 

the service coverage area. 

In defining the anchors for calibration of high efficacy of these outputs 

indicators, we set the fully-in score for each set at the ≥ 3th quartile, the fully-out score 

at ≤ the median and the crossover point as the median for high efficacy performance 

(Fiss, 2011). Since the data distribution is skewed to a small number of observations in 

the 1st quartile and many observations in the 4th quartile, we used the median instead 

of the mean (Hansen, 2016). 

Causal condition: skill mix 

The Indonesian government regulation requires a minimum of eight skills (professions) 

working together in each CHC: doctors, dentists, midwives, nurses, pharmacists, 

nutritionists, public health officers, and environmental health officers. Interestingly, 

data on the health staff skill mix in CHCs in 2011 indicate that more than 50% of the 

CHCs have a skill mix of fewer than eight, and that the skill mix ranged from two to ten 

different types of staff. 

 

Table 4-2. Calibration and sample descriptives 

Varia
bles 

Fuzzy-set measure N 
Calibration Measure descriptive 

Fully in  Cross- 
over  

Fully 
out 

Med
ian 

SD Max Min 

O
u

tc
o

m
es

 

Efficacy: 
Vaccinated infants (V) 

 
598 

 
100 

 
95 

 
9 

 
95 

 
13.6 

 
100 

 
9.9 

Attended delivery (A) 598 99 93 28 93 12.7 100 28.1 
Contraceptive users 
efficacy (C) 

588 82 77 5 77 17.2 100 5.3 

Other Primary care 
efficacy(P) 

588 85 82 0 82 10.1 97.9 0 

C
o

n
d

it
io

n
s 

Skills:     Present Absent 

General Practitioner 598 Present   Absent 572   26 

Dentists 598 Present   Absent 422   176 
Midwives 598 Present   Absent 598   0 
Nurses 598 Present   Absent 598   0 

Pharmacists 598 Present   Absent 471   127 
Nutritionists 598 Present   Absent 351   247 
Public HS 598 Present   Absent 483   115 
Environmental HS 598 Present   Absent 417   181 
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In addition to the minimum requirement, two additional skills may be present in CHCs: 

laboratory staff and specialists. Given that we are primarily interested in the skill mix 

related to the required government standard of eight specific skills, we did not include 

these additional skills in the QCA. We did, however, explore whether the exemplary 

cases identified in the QCA shared certain other characteristics, including a specialist 

and/or laboratory staff. 

For the condition variables (skills) we calibrated the data using crisp-set 

calibration. Since we used fuzzy-set analysis, we defined 0.05 for fully out (absence) and 

0.95 for fully-in (present)  (Ragin, 2009). Table 4-2 summarizes the full calibration and 

descriptive data. 

Analytical strategy 

We conducted four main analyses. First, we used the fsQCA software to run the truth 

table analysis and second, to run the minimization analysis. Third, we interpreted the 

various pathways and the resulting core and contributing conditions in terms of 

substitution and complementarity. Fourth, we studied the exemplary cases of CHCs 

with high efficacy in our data set to explore qualitatively whether these cases share 

certain patterns in terms of organizational and contextual variables. 

Truth table analysis. We ran a truth table analysis using fsQCA software (Ragin 

& Davey, 2016). We performed four separate analyses, one for each health outcome. We 

sought configurations present in at least three CHCs that have a minimum consistency 

value of 0.8. We used a stringent parameter of fit: a PRI (the proportional reduction in 

inconsistency) value minimum of 0.75 (Ragin, 2006 in Missangyi et al, 2014; Schneider, 

et al., 2012). The lower the PRI, the more the identified configuration relates to both the 

presence and absence of outcomes, whereas we are interested in identifying 

configurations that relate to high efficacy. The configurations that met a raw 

consistency score of 0.8 and had a minimum number of cases (3) but did not meet the 

PRI parameter of fit of 0.75 were categorized as counterfactuals (Ragin, 2006 in 

Missangyi et al, 2014; Schneider, et al., 2012). 

Minimization analysis. From the selected configurations in the truth table 

analysis, fsQCA 3.0 facilitates the minimization analysis that results in complex, 

parsimonious and intermediate solutions. These solutions use a minimization 

algorithm by Quine-McCluskey. The parsimonious solution presents the core conditions 

related to high efficacy, while the intermediate solution presents not only core 

conditions but also contributing conditions that lead to high efficacy (Legewie, 2014). 

Whereas some experts argue that one should only report parsimonious solutions 

(Baumgartner & Thiem, 2017), we opted to present intermediate solutions instead 

(which also represent the parsimonious solution through the core conditions). The 

reason is that we are interested in the combinations of skills that could be both core 

and contributing conditions to high efficacy, as they could represent mechanisms of 

substitution and complementarity. 
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Both parsimonious and intermediate solutions require the inclusion of 

counterfactual configurations in the analysis since the quality of intermediate solutions 

depends on explicit theoretical assumptions about such counterfactuals (Legewie, 

2014). Therefore, for this analysis, counterfactual configurations that have a PRI value 

of zero were deleted, because this meant there was no difference in consistency 

between positive and negated outcomes (also see Schneider 2012, pp.244; Misangyi & 

Acharya, 2014). 

Interpreting the fsQCA results in terms of complementarity and substitution. In 

addition to listing skills and information on sufficiency, we also related the findings to 

our hypothetical grouping of skills based on CHC functions (see Table 4-1). This allows 

to see whether certain types of staff substitute for each other as expected, or 

complement each other. Substitution means that one or another skill is needed for high 

performance, whereas complementarity means that one and another skill is needed for 

high performance (Misangyi & Acharya,  2014)  

We analyzed two types of substitution: 1) within a specific functional group 

(e.g. doctor substitutes for dentist in the primary care group) and; 2) between 

functional groups (e.g. between the primary care and maternal care group, as mapped 

in Table 4-1). 

If at least one staff member from each functional group is present, we label this 

as complementarity across functional groups given that all functional groups are part 

of a ‘recipe’ or configuration of CHC high efficacy. If one functional group is not part of 

the recipe, this might imply that this group is substituted by another functional group. 

If not all staff members within one functional group are part of the recipe, we assume 

that this is a sign of substitution, due to overlapping roles and tasks that the remaining 

staff member has with the absent staff member. 

Additional analysis of exemplary cases. We are interested in skill-mix 

configuration pathways that have high efficacy (above the 3rd quartile). Exploring the 

exemplary cases in our sample (with a >0.5 consistency score) allows to see whether 

high efficacy CHCs share specific organizational and contextual characteristics, i.e. 

whether the CHC has inpatient care, is open 24 hours, and has an ambulance service. 

We also considered the service coverage characteristics, such as poverty level, 

remoteness level, and population size. 

Results 

Table 4-3 presents the configurations of skill mixes found to be sufficient for high CHCs 

efficacy. In interpreting the solutions throughout our analysis, we sought to 

understand: (1) the qualitative difference of those skill-mix configurations that result 

in high CHCs efficacy and (2) how the various skills combine as complementary or 

substitutive mechanisms. 
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In the following, we present some general patterns identified in all pathways. 

In the sections thereafter, we present the analysis per outcome, before we discuss skill-

mix substitution and complementarity mechanisms. 

 

Table 4-3. Skill-mix configurations sufficient for high CHC efficacy 

Conditions 

Vaccinated 
Infants (V) 

Attended 
Deliveries (A) 

Contraceptiv
e users (C)  

Other 
Primary care 
(P) 

1.a 1.b 2.a 2.b 3.a 3.b 4 
Primary care function        
General Practitioners (GP)  ■ ■ ■ ■ ■ ■ ■ 
Dentist (DE) ● ● ● ○ ○ ○ ○ 
Maternity care function        
Midwives (MW) ■ ■ ■ ■ ■ ■ ■ 
Preventive function        
Nurses (NU)  ■ ■ ■ ■ ■ ■ ■ 
Pharmacists (PHA) ○ ■ ● ● □ ● ● 
Care promotion function        
Nutritionist (NUT) ○ ○ ■ ■ ○ ■ ■ 
Public health (PH) ● ○ ○ ● ● ○ ○ 
Environmental Health (EH) □ ○ ○ ○ ● ○ ■ 
        
Raw coverage .13 .12 .15 .13 .14 .13 .14 
Unique coverage .01 .01 .03 .01 .01 .01 .14 
Consistency .97 .98 1      .97 .97 .98 1 
Solution coverage .14  .16  .14 .14 
Solution consistency .96  .97  .96 1 
       

 
Notes 
 
1. Core conditions are presented by ● (presence) and ○ (absence); contributing conditions by ■ 

(presence) and □ (absence). 
2. The parameter of fit for all high efficacy outcomes categories: raw consistency =.8; PRI consistency 

=.75; frequency = 3 cases/configuration (analysis with outcomes category V, A, C, P respectively 
involves 94.31%, 89.13%, 92.68%, and 94.04% of sample). 

3. For parsimonious and intermediate analysis, we used the assumption of the presence or absence of 
the skills based on Table 4-1. 

 

General interpretation 

We can draw five general conclusions from the seven pathways presented in Table 4-3, 

before discussing the pathways to each specific health care output. First, as we 

expected, multiple pathways lead to high efficacy for various outcomes, except for the 

‘other primary care’ outcome. 

Second, the analyses show that CHCs are able to perform well, even though 

many of them do not meet the required standard of eight skills. Instead, as can be seen 

in Table 4-3, CHCs with high efficacy scores need five skills to conduct infant vaccination 

and contraception users’ care, and six skills to provide delivery care and other primary 

care. In other words, the presence of the standard eight skills is not required for high 

efficacy in these CHCs. Nevertheless, there are no pathways to high efficacy with fewer 
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than five skills as core or contributing conditions. This indicates that the presence of 

five to six skills is needed to achieve high efficacy, providing some evidence for our 

expectation that CHCs with a more diverse skill mix are more effective than CHCs with 

fewer than five skills in the mix. 

Third, Table 4-3 shows that some core conditions unrelated to our expectations 

contribute to generating particular outcomes. This especially pertains to the presence 

of dentists as a core condition for infant vaccination and attended deliveries. We will 

get back to this observation in the following subsections. 

Fourth, the results show the importance of the presence of the general 

practitioner, the midwife and the nurse persistently across all pathways, but as 

peripheral conditions, not as core conditions. This is interesting since we assumed that 

these three health professions hold key role in the functioning of CHCs. We will return 

to this issue at the end of the results section. 

Finally, Table 4-3 gives information about the degree to which some positions 

or skills might be substituted by others. This can be observed in two ways. First, based 

on the job description analysis (see Table 4-1), we expected that some skills in one 

functional group (e.g. a GP) can be substituted by a skill in another functional group (e.g. 

a nurse, as expected for maternity care). We refer to this as the presence of substitution 

between functional groups. Second, skills can also be substituted within functional 

groups, for example, a GP could substitute for the dentist (in the primary care group). 

However, it might also be that a GP and a dentist are both required (as a core and/or 

contributing condition), hinting at complementarity within the group. Although we did 

not make our expectations about these within group substitution patterns explicit given 

that the documentation did not provide information about what to expect about this 

form of substitution, we will specify both patterns of substitution and complementary 

– between and within groups – in the following subsections. Table 4-3 summarizes our 

analyses. 

Pathways for high efficacy in preventive care: infant vaccination (V) 

The pathway for high efficacy in infant vaccination is presented in pathways 1a and 1b 

(Table 4-3). We assumed that high vaccination efficacy requires the presence of nurses 

and pharmacists as core conditions. Based on the job description analysis, it was 

predicted that nurses can substitute for pharmacists. 

Pathway 1a shows that in the absence of a nutritionist and pharmacist, high 

vaccination efficacy can be achieved through the presence of a dentist and a public 

health officer as core conditions. Doctors, midwives and nurses are contributing skills. 

In terms of complementarity, we see that a combination of five skills, either as core or 

contributing conditions, are related to high efficacy in vaccination. This confirms our 

expectation that the government standard of eight skills is not a prerequisite for high 

efficacy in this domain. Nevertheless, we can speak of some form of complementarity 

because the combined set of five skills (GP, dentist, midwife, nurse and public health 

officer) relates to high efficacy. Moreover, within each functional group (related to the 
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four functions of CHC, i.e. primary care, maternity care, preventive care and health care 

promotion), at least one skill of each group is part of this pathway. This confirms the 

presence of complementarity. In terms of within functional group substitution, we 

reasoned that nurses could substitute for the pharmacist (see Table 4-1). In this 

pathway, the pharmacist is not required therefore, we assume that nurses substitute 

for the role of the pharmacist. Also within functional group, substitution can be detected 

in the promotional group: the nutritionist and environmental health officer seem to be 

substituted by the public health officer. 

Pathway 1b shows that in the absence of all professions in the promotional 

group, high vaccination efficacy can be achieved through the presence of a dentist as a 

core condition. Pharmacists, general practitioner, midwives and nurses are 

contributing conditions. Again, a combination of five skills is related to high efficacy, 

thereby refuting that the government standard of eight skills is necessary for high 

efficacy. Nevertheless, the combination of five skills in this pathway indicates the 

presence of some degree of complementarity. However, contrary to pathway 1a, not all 

functional groups are part of this pathway, as all skills in the promotional group are 

absent. Interestingly, both the pharmacist and nurse are part of this pathway, contrary 

to pathway 1a and what we expected, which suggests that complementarity, and not so 

much substitution, is important in this pathway. 

In both pathways, the presence of a dentist is a core condition. In addition, in 

pathway 1a, high efficacy can be achieved without a pharmacist if a public health officer 

is present. In both pathways, general practitioners, midwives and nurses are only 

contributing and not core conditions for high efficacy, as expected. We could interpret 

these results as an indicator of task differentiation in CHCs: the presence of a dentist or 

pharmacist creates less workload for midwives, nurses and general practitioners, so 

they can better focus on vaccinating children. This can be considered as a form of 

complementarity: the tasks of specific staff are reduced due to the presence of a dentist. 

This also makes sense given that reaching high or even 100% immunization coverage 

for infants in Indonesia requires health staff to travel and reach out to infants in the 

service coverage area. An alternative explanation could be that when patients come to 

the CHC for dental problems they are also informed about the possibilities of 

vaccination by means of billboards or other material in the CHC, leading to a higher 

output of vaccinated children. 

Pathways for high efficacy in mother care: attended deliveries (A) 

We assumed that high efficacy in attended deliveries requires the presence of a general 

practitioner and a midwife. The nurse was expected to be able to substitute for the 

general practitioner and/or midwife. The results in Table 4-3 show two pathways. 

First, pathway 2a shows that in the absence of a public health official and an 

environmental health officer, high efficacy can be achieved if a dentist and pharmacist 

are present as core conditions. A GP, midwife, nurse and nutritionist are contributing 

conditions. In terms of complementarity, a combination of six skills is related to high 

efficacy in attended deliveries, which is closer to the government standard of eight. 
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Furthermore, this pathway requires the presence of staff in all functional domains, 

indicating the presence of complementarity. In terms of between functional groups 

substitution, nurses do not substitute for midwives or the GP. On the contrary, a GP, 

midwife and nurse are all part of this pathway, hinting at complementarity as an 

important mechanism. The only indicator of substitution is that within the group of 

promotional staff the absence of a public health or environmental health officer 

requires the presence of a nutritionist. 

Second, pathway 2b shows that in the absence of a dentist and an 

environmental health officer, high efficacy can be achieved with the presence of a 

pharmacist and public health official as core conditions, and with GP, midwife, nurse 

and nutritionist as contributing skills. Also in this pathway, we can speak of 

complementarity, since a combination of six skills is related to high efficacy and these 

skills are spread over all four functional groups. In addition, we see that a GP, midwife 

and nurse are all contributing factors, providing further evidence for the importance of 

complementarity in this pathway. In terms of within group substitution, it seems that 

the absence of dentist can be substituted for by the presence of a GP, and the absence 

of an environmental health officer can be substituted for by the presence of a public 

health officer and a nutritionist. 

Again, the presence of the dentist and the pharmacist as core conditions in 

these pathways, combined with the presence of GPs, nurses and midwives as 

contributing factors, can be seen in light of the task differentiation argument made for 

pathways 1a and 1b. 

Pathways for high efficacy in health promotion: contraceptive users (C) 

The pathways for high efficacy in contraceptive user care are indicated in pathways 3a 

and 3b. First, pathway 3a shows that in the absence of a dentist and a nutritionist, high 

efficacy can be achieved through the presence of the public health officer and the 

environmental health officer as core conditions. The GP, midwife and nurse are 

contributing conditions. There is evidence of complementarity because a combination 

of five skills, distributed over all functional groups, is related to high efficacy in 

contraceptive users. There might be some evidence of the expected between group 

substitution given the required presence of a midwife and the absence of a nutritionist. 

However, this could also be interpreted as an example of within group substitution: the 

public health and environmental health advisor might substitute for the nutritionist. 

Other evidence of substitution, although not as expected, is that the GP seems to 

substitute for the absent dentist and the nurses for the pharmacist. Overall, this 

pathway requires the presence of at least one type of promotional staff as expected, but 

also a GP, nurse and midwife, hinting that for high efficacy in contraceptive users there 

is not much substitution of contraceptive user tasks between functional staff groups, but 

rather within groups. 

Second, pathway 3b shows that in the absence of a dentist and a public health 

and environmental health officer, high efficacy can be achieved through the presence of 

a pharmacist as a core condition, with a GP, midwife and nurse as contributing 
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conditions. There is evidence of complementarity because a combination of five skills 

is present, distributed over all functional groups. In terms of substitution, there might 

be some between group substitution given the absence of public health and 

environmental health officers and the presence of a midwife. However, we also see that 

the nutritionist is a contributing factor, whereas the other two skills in this group are 

absent, suggesting the presence of within group substitution. It seems that the GP can 

substitute for the dentist. Furthermore, in this pathway, the pharmacist is a core 

condition, whereas we expected staff in the promotional group to be key (see Table 4-

1). 

Pathway for high efficacy in providing other primary care (P) 

The pathway for high efficacy in providing other primary care is presented in pathway 

4. The result in Table 4-3 describes one single pathway: even in the absence of a dentist 

and public health officers, high efficacy in other primary care activities can be achieved 

with the presence of a pharmacist as core condition, whereas GPs, midwives, nurses 

and nutritionist are identified as contributing conditions. There is evidence of 

complementarity because six skills are distributed over all four functional groups. 

Moreover, we see hardly any evidence of substitution, in the sense that the GP, midwife 

and nurses are all part of this pathway. Only the dentist seems to be substituted by a GP 

as a form of within group substitution or a form of between-group substitution given that 

a midwife also needs to be present. 

Summary of results 

Table 4-4 summarizes our interpretation of the results. In terms of core conditions, 

pharmacists are important given their presence in five out of seven pathways. Dentists 

especially seem key to achieving high efficacy in vaccinated infants and attended 

deliveries. The presence of one or two different health promotion skills is required in 

six out of seven pathways. GPs, midwives and nurses are contributing conditions in all 

seven pathways. 

We conclude that although there is no pathway to CHC health care efficacy that 

contains all eight skills required by the government, there is evidence of 

complementarity, given that in most pathways at least one staff member of one 

functional group is part of the pathway to high efficacy (except for pathway 1b). 

In terms of substitution, we distinguished between substitution between 

functional groups and substitution within functional groups. There is little evidence for 

substitution between functional groups. It could be that midwives do (partly) substitute 

for dentists in the other primary care domain, given that the dentist can be absent if the 

GP and midwife are present. However, this could also be interpreted as an example of 

within group substitution (given that the GP is part of this pathway). Similarly, it could 

be that midwives and nurses substitute for the missing skills in the health promotion 

group regarding contraceptive use (pathways 3a and 3b), but it could also be that the 

substitution takes place within the promotional group, hinting at within group 

substitution. 
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Table 4-4. Summary of skill-mix mechanisms 

Pathways 
Mechanisms between and within functional groups 

Between functional groups Within functional groups  
Preventive care 
Pathway 1a 
 

 
Complementarity: 
5 skills in all functional groups 
 

 
Evidence for substitution in 
the preventive care group: nurses 
substitute for pharmacist (expected) 
the promotional activities group 
 

  

Pathway 1b No complementarity/possibility 
of between functional group 
substitution: 
5 skills in 3 functional groups 
 

No substitution within groups: 
complementarity except in the 
absent promotional group 
 

 

Mother care 
Pathway 2a 

 
Complementarity: 
6 skills in all functional groups 
 
Nurses do not substitute for GP 
or midwife (although expected) 
 

 
Evidence of substitution within the 
promotional activities group 
 

  

Pathway 2b Complementarity: 
6 skills in all functional groups 
 
Nurses do not substitute GP or 
midwife (although expected) 
 

Evidence for substitution within 
the promotional activities group 
 the primary care group 
 

 

Health promotion 
Pathway 3a 

 
Complementarity: 
5 skills in all functional groups 
 
Midwives and nurses do not 
substitute for the full 
promotional group (although 
expected) 
 

 
Evidence for substitution within 
the primary care group 
the preventive care group 
the promotional group 

 

Pathway 3b Complementarity: 
5 skills in all functional groups 
 
Midwives and nurses do not 
substitute for the full 
promotional group (although 
expected) 
 

Evidence for substitution in 
the primary care group 
the promotional group 
 

 

Other primary care 
Pathway 4 

Complementarity: 
6 skills in all functional groups 
 
Midwives do not substitute for 
GPs (although expected) but 
might substitute for dentists 

Evidence for substitution in 
the primary care group 
the promotional group 
 

 

    
Conclusion Complementarity between 

groups 
in 6 out of 7 pathways 
 

Within group substitution mostly in 
the promotional activity group: in all 
pathways 
the primary care group: 4 out of 7 
pathways 
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Only one of the predicted within group substitution patterns was discovered: in 

pathway 1a, nurses substitute for pharmacists. One unexpected pattern reflects within 

group substitution, especially within the promotional group and partly within the 

primary care group. It may reflect the fact that nutritionists, public health officers and 

environmental health officers share overlapping competences, skills and knowledge, 

which they can use interchangeably. Similarly, a GP can substitute for a dentist, whereas 

the analysis clearly shows that a dentist does not substitute for a GP. 

All in all, there is clear evidence for skill complementarity, quite some evidence 

for substitution within functional groups (but in unexpected ways), and the least 

evidence for substitution between functional groups. 

Additional analyses 

We did additional analyses to contextualize the above findings. First, we investigated 

why GPs, midwives and nurses are only contributing conditions while we predicted that 

their presence would be central since they can substitute for other health staff. The 

analyses show that GPs, midwives and nurses are substantially present in 

counterfactual configurations, implying that the presence of these three skills does not 

ensure high efficacy as such. 

Second, we examined the effect of the full skill mix as prescribed by the 

Indonesian government. The full skill-mix category had a raw coverage of less than.5 

with a PRI of.3, while our parameter of fit requires raw coverage of.8 and a PRI of.75. 

This implies that the solution containing all skills is not a consistent subset of the set of 

efficacious organizations. This may be due to the high cost of coordinating tasks 

between this relatively large group of diverse skills (Barr, 1995). Another explanation 

could be that some skills are not well facilitated in practice, or that there are other 

qualitative differences not accounted for in our analyses; therefore the contribution of 

the skills to the overall performance might also be low (Andayasary, 2014). 

Third, we tried to identify CHCs that have high efficacy in all outcome 

categories (by using the Boolean AND in the fsQCA software). However, the analysis did 

not yield any configuration, meaning that no pathway to high efficacy in all categories 

that fulfilled the parameter of fit. 

Fourth, we delved into the organizational and context characteristics. 29 CHCs 

achieved robust high efficacy but none of these met high efficacy in more than one 

category. Only four CHCs in this group did not have additional facilities. Especially the 

ambulance service seems important: there are 17 CHCs (58% of the high efficacy CHCs) 

equipped with an ambulance service, especially in the domains of vaccinations and 

deliveries. This may relate to the use of ambulances to transport health staff to reach 

places where families with infants or toddlers are living for vaccination purposes, as 

also confirmed by CHC managers in previous research. Furthermore, ambulances can 

transport women to CHCs for attended deliveries. Another observation is that all CHCs 

with high efficacy in other primary health care services have inpatient care units. 
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We also identified the location of the CHCs with high efficacy. All CHCs with 

high efficacy in vaccination and attended deliveries are located in non-remote areas. 

The few cases that are located in remote areas (4) clearly have fewer people living in 

the service coverage area (ranging from 5,110 to 12,459 inhabitants, compared to the 

non-remote areas of which the least populated area has 17.789 inhabitants). 

As a final step, we explored whether laboratory staff and specialists are 

prominently present in these exemplary cases. From 598 CHCs only 334 CHCs have 

laboratory staff. Of the 29 exemplary CHCs, 17 CHCs have laboratory staff; no specific 

pattern that led to any conclusion. There was no CHC with a specialist in the exemplary 

cases (and there are only 7 CHCs with a specialist in the full sample). 
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Table 4-5. Exploring shared CHC characteristics in the seven pathways 

Pathway 
Raw PRI 

Case  
24 
hours 

Beds Ambulance Inhabitants Remote DR Midwives Nurses Lab 
Consistency Consistency 

1a 0.99 0.79 121 0 0 1 40947 0 4 16 6 1 

Vaccination   135 0 0 1 55237 0 11 19 6 0 

   136 0 0 1 84270 0 3 7 7 0 

   143 0 0 1 55216 0 1 12 4 0 

      486 0 0 0 5770  NA 1 10 7 1 

1b 0.97 0.79 30 1 0 0 58323 0 2 10 2 1 

Vaccination   130 1 0 1 65946 0 6 15 10 1 

      301 0 0 1 6874 NA 1 10 14 1 

2a 1 1 42 0 0 1 36837 0 1 8 6 0 

Deliveries   257 0 0 1 42220 0 2 17 6 0 

   258 0 0 1 28852 0 2 10 4 0 

   265 0 0 1 17789 0 2 6 5 0 

   269 0 0 1 57790 0 2 22 8 0 

   271 0 0 1 45489 0 2 22 8 1 

      273 0 0 1 41322 0 2 17 7 0 

2b 0.97 0.75 294 0 0 1 6889 NA 2 11 26 1 

Deliveries   323 1 0 NA 59050 NA 3 16 17 0 

   449 0 0 0 72413 0 2 8 8 0 

      527 0 0 0 6545 1 1 27 17 2 

3a 0.98 0.8 102 1 1 0 21771 NA 3 13 13 1 

Contraception   161 1 0 1 43666 0 1 8 4 1 

   336 0 0 NA 61879 NA 1 9 9 0 

      511 0 1 1 12459 1 2 9 6 1 

3b 0.97 0.75 247 0 0 0 31459 0 1 18 15 1 

Contraception   287 0 1 1 14094 NA 2 7 8 1 

      551 0 0 0 8303 1 2 11 19 0 
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Pathway 
Raw PRI 

Case  
24 
hours 

Beds Ambulance Inhabitants Remote DR Midwives Nurses Lab 
Consistency Consistency 

4 1 1 76 0 1 NA 5110 1 3 11 8 0 

Other 
primary care 

  
108 0 1 0 14719 NA 1 10 10 1 

      474 1 1 0 23884 NA 3 44 20 2 

 

Note: NA = data not available
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Discussion and conclusion 

In the CHCs in our sample, the ‘standard’ skill mix required by the government does not 

lead to higher efficacy in any of the functional domains. This suggests that a standard 

skill mix increases coordination costs (Barr, 1995). It could contribute to high quality 

services, something we did not analyze in this study. The analysis also suggests that as 

a mechanism, complementarity is important, given that in most pathways require five 

or six professions in the configuration, furthermore, in most configurations professions 

from multiple functional groups are core or contributing factors. In terms of 

substitution, we did observe within group substitution especially, and not so much 

between-group substitution, whereas we expected the latter to be more dominant, 

based on the job profile analysis. We expected nurses and midwives especially to be key 

in substituting for other staff, but our analyses show that these professions matter ‘only’ 

as contributing and not core conditions, meaning that the presence of GPs, midwives 

and nurses only contributes to high efficacy in combination with other core professions 

present, such as pharmacists, dentists or particular promotional staff. Even though the 

analysis did not result in one pathway to overall efficacy, the various pathways 

generated share similarities to some extent: GPs, nurses and midwives are contributing 

conditions; dentists, pharmacists and promotional staff are important – albeit in 

different compositions. Inductive analyses revealed that the presence of additional 

health facilities, and especially the presence of an ambulance service, might be an 

important, additional characteristic of the identified high efficacy CHCs. 

From the above, we conclude that in our sample various professions in a skill-

mix configuration complement each other. Especially if a specialist is present – such as 

a pharmacist or dentist – this may reduce the workload of the generalist staff (e.g. 

nurses and GPs). This task differentiation in terms of specialists and generalists seems 

to be key to achieving high efficacy in certain domains, as shown in our sample. In terms 

of substitution, we conclude that substituting for staff requires an overlap in tasks and 

expertise for it to contribute to high efficacy, given that substitution within a functional 

group is more prominent than substitution between functional groups. Hence, there are 

limits to substitution in order for it to be effective: our analysis does not confirm the 

often-used suggestion that nurses can substitute for doctors; on the contrary, in fact. 

Various limitations to this study need to be taken into account. First, skill mix 

is one of many factors that may contribute to CHC efficacy, alongside organization 

design and context characteristics or management style (Antunes & Moreira, 2013) and 

the quality of health facilities (Andayasary, 2014). This is apparent in the relatively low 

unique coverage rates in the analysis. Second, our definition of professions in the skill 

mix did not include differentiation within a profession, for example, between 

professional midwives and ‘ordinary’ midwives, with the professionals having obtained 

additional certification and thus representing additional knowledge and skills 

compared to the other midwives (Global Health Workforce Alliance, 2013; Antunes & 

Moreira, 2013). Third, we focused on efficacy and not quality of care or patient 

satisfaction. Finally, this empirical study is limited to one case: Indonesian CHCs in the 
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context of health sector decentralization, in one year (2011) and based on one kind of 

information (documents). 

Despite the above limitations, this study has advanced our understanding of 

the relation between CHC skill mix and performance by systematically comparing a 

sample of CHCs in one country, using fsQCA. The results lead to a refinement of the 

general ideas of complementarity and substitution that are currently used in the 

literature and debate on skill mix in the health sector: there are various skill-mix 

pathways to high efficacy in CHCs, related to context and facilities, in which 

complementarity and substitution mechanisms play different roles. Future studies can 

build upon this work by applying similar systematic approaches for national or cross-

country comparisons, or by comparing private and public health institutions. 
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