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Background 
Community health workers (CHW) are an established workforce in many low- and 
middle-income countries (LMICs). Some countries with national CHW programs are 
Brazil, India, Nepal, Ethiopia, Pakistan, Bangladesh, Iran, and Afghanistan. These 
large-scale CHW programs are often evaluated using data from individual CHWs rather 
than the program. There is a dearth of quantitative research on national CHW programs 
using health-related administrative datasets. The purpose of this paper is to describe 
geographical distribution of CHWs, the volume of their activities, and the relationship of 
their activities with recorded maternal and neonatal deaths in rural Afghanistan between 
2009 and 2012. 

Methods 
This paper is a quantitative analysis of national CHWs program using a large 
administrative database from the Afghan Ministry of Public Health linked to population 
census data from Afghanistan. 

Results 
We found that CHWs and the aggregate volume of their activities have increased between 
2009 and 2012 in rural Afghanistan. CHWs are not equitably distributed by population 
size in the 34 provinces of the country. Recorded maternal and neonatal deaths have 
shown an increase from 2009 to 2011 and a decrease from 2011 to 2012. 

Conclusion 
Large administrative datasets are important data sources for research with a potential to 
offer valuable lessons for policymakers and health managers. Despite methodological and 
quality challenges, this study can be used as a baseline for future replications, a point of 
comparison for future research on national CHW programs for other countries. 

The world presently experiences a critical shortage of 
health workers, with a projection of an undersupply of over 
10 million by 2035.1 Community health workers (CHW) are 
increasingly seen as important members of, or adjuncts to, 
the global health workforce, assuming responsibilities for 
basic or even more advanced provision of primary health 
care. CHWs are generally considered to be cadres of workers 
“who receive standardized training outside the formal nurs-
ing or medical curricula to deliver a range of basic health, 
promotion, educational, and outreach services, who has a 
defined role within the community system and the large 
health system” 2; they are well established in many low- 
and middle-income countries (LMICs). Some countries with 
national CHW programs are Brazil, India, Nepal, Ethiopia, 
Pakistan, Bangladesh, Iran, and Afghanistan.3–7 These 
large-scale CHW programs aim to address a chronic short-

age of health workers, yet evaluations of their performance 
are typically carried out using data from individual CHWs 
such as qualitative interviews and/or randomized surveys at 
a specific point in time rather than continuous administra-
tive and programmatic database.8,9 In most of these coun-
tries, the CHW program started as a pilot project and scaled 
up over time. In these expansion processes, it is often for-
gotten to integrate the program into the national health in-
formation systems, yet monitoring and evaluation of health 
programs depend on regular information gathering and 
analysis. Potential quantitative research on national CHW 
programs using health-related administrative datasets is 
limited to few countries with national community health 
systems. However, most available data of CHWs are not dis-
aggregated based on geography, population size, and gen-
der. This could be due to the health information component 
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Table 1. Comparing Afghan CHW program with other national CHW programs 

Country –Program 
CHW Program (CHWs 
title) 

Number 
of 

CHWs 
Ratio per population 

Roles and 
responsibilities 

Pakistan – Federal 
Government 

Lady Health Workers 
Program (LHWs) 

100,000 
in 2006 

1/1000 individuals 
-MNCH, 
Nutrition, CD, 
PHC 

Bangladesh – BRAC 
Shasthya Shebika CHW 
Program (SS) 

100,000 
in 2013 

1/150-200 Households 
- MNCH, 
Nutrition, CD 
PHC 

Ethiopia – Government 
Health Extension 
Program (Health 
Extension Workers) 

30,190 
in 2010 

1/2500 individuals (supported by 
Volunteer CHWs 1/250 
individuals) 

- MNCH, 
Nutrition, CD, 
and PHC 

Brazil – Government 
Family Health Strategy 
(Community Health 
Agents) 

240,000 
in 2009 

1/750 individuals (150 
households) 

- MNCH, 
Nutrition, CD, 
PHC, NCD 

Iran – Government CHW Program (Behvarz) 
31,000 
in 2007 

1/750 individuals 
- MNCH, 
Nutrition, CD, 
NCD, PHC 

Afghanistan – 
Government 
implemented by NGOs 

CHW Program (CHWs) 
23,500 
in 2013 

1/1250 individuals 
- MNCH, CD, 
PHC 

CHW – community health worker, MNCH – maternal, neonatal and child health, CD – communicable disease, NCD – non-communicable disease, PHC – primary health care 

of CHW programs being underdeveloped, of poor quality, or 
unavailable. It might also reflect that CHW programs have 
yet to be viewed as an integral part of national health sys-
tems. 

In this paper, we use a case study of Afghanistan, where 
national health datasets on CHWs and their activities are 
available and the program is regarded as part of its national 
health system. The Afghan government in 2003 with sup-
port from international donors initiated a national program 
called the Basic Package of Health Services (BPHS), which 
included training volunteer CHWs in rural areas to expand 
access to basic health services. CHWs provide basic health 
services to the rural communities, facilitating community 
members access to the formal health system to which they 
had earlier little or none. At the same time, a health man-
agement information system (HMIS) was developed to track 
the implementation of the BPHS across the country, includ-
ing administrative data on CHW activities. 

The size and distribution of Afghan national CHW pro-
gram is comparable with a number of other national pro-
grams, depending on the size of the population they cover 
(Table 1). Afghanistan’s approximately 23,500 CHWs serv-
ing a rural population of around 19 million is comparable 
with Iran’s 31,000 Behvarz (An Iranian title for CHWs), who 
serve an estimated 23 million rural residents.7 In most 
countries, a CHW has the responsibility of around 750 to 
1000 individuals, except in Ethiopia where a Health Exten-
sion Worker covers around 2,500 individuals. But Ethiopia’s 
Health Extension Workers lead a group of ten volunteer 
community health workers.9 

The goal of this paper is to describe the overall perfor-
mance of the Afghan national CHW program using data 
from the HMIS. In this paper, we describe the number of 
CHWs, their distribution and activities, and maternal and 
child health outcomes, addressing three important health 
systems questions: 

Although antenatal and postnatal care and referrals of 
complicated deliveries to health institutions contribute to 
better maternal and health outcomes 10, the causal rela-
tionship between the activities of CHWs and maternal and 
child health outcomes in Afghanistan is not an objective of 
this study. Improved maternal and child health outcomes 
in Afghanistan have many social determinants beyond the 
health services.11 Findings from this study have implica-
tions for more system-wide evaluations of CHW programs 
in other similarly resource-constrained countries. 

METHODS 

This study is a descriptive quantitative analysis using a 
large administrative database linked to population census 
data from Afghanistan. The country’s HMIS has a Microsoft 
Access database where information is stored regarding the 
implementation of primary health care, including the na-
tional CHW program across the country. Developed in 2003, 
the HMIS was revised twice to include comprehensive infor-
mation on health services. 

DATASET EXTRACTION AND DATA CLEANING 

After consultation with HMIS officers in Kabul, we chose 
to analyze data from 2009 onward as HMIS officials in-
dicated that data quality and comprehensiveness had im-

1. How many CHWs are working across the country, and 
how are they distributed based on geography and 
population size? 

2. What are the frequencies of activities CHWs under-
take and the ratios of their activities by population 
size and geographic distribution? 

3. What is the ratio of maternal and neonatal mortality 
rates by population size and CHW density? 
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Table 2. Variables included in the dataset for analysis 

Type Variables Source 

Characteristics of districts 

District CSO Database; HMIS Database 

District population CSO Database 

District population – male CSO Database 

District Population – female CSO Database 

Province CSO Database and HMIS Database 

Year CSO; HMIS 

Health services and activities 

Number of health posts HMIS 

Normal delivery referrals by CHWs HMIS 

Obstetric complication referrals by CHWs HMIS 

Antenatal visits by CHWs HMIS 

Postnatal visits by CHWs HMIS 

Health outcome variables 
Maternal mortality HMIS 

Neonatal mortality HMIS 

CSO – Central Statistics Office, HMIS – Health Management Information System, CHW – community health worker 

proved significantly by 2009. The Afghan Central Statistics 
Office (CSO) gathers census data and makes the data public 
without any personally identifying variables. Using the 
health and census databases, the following variables are in-
cluded in this study (Table 2), and described more fully be-
low. 

To describe the activties of CHWs and maternal and child 
health outcomes, district was chosen as the unit of analysis 
as the smallest geographical unit for which data were avail-
able in both datasets. Within each district we had access to 
total population numbers by sex and for each of the years 
2009 – 2012. The data on districts of Afghanistan were re-
trieved from the national census dataset of the Afghan Cen-
tral Statistics Office. As the CHW program was intended 
only for rural populations, we included only those districts 
with a rural population in the national census dataset, ex-
cluding areas identified as urban by the Afghan Central Sta-
tistics Office. 

The variable to enumerate the existence of CHWs in a vil-
lage is the number of health posts. A Health Post is a house 
in a village where two CHWs are based. CHWs have many 
tasks, but only four of those tasks are recorded in the data-
bases: 

These variables are indicators of the existence of and ac-
tivities by CHWs in a district. 

Data are reported annually from 2009 to 2012 (the equiv-
alent of Afghan/Persian years of 1388 to 1391) in this analy-
sis. Since the number of health posts was reported every 
month, to find the number of active Health Posts in a year, 
the median number of Health Posts reported over 12 
months was chosen because an outlier in a month would 
dramatically change the mean. In addition, tests of nor-
mality on all health-related variables indicated a significant 
deviation from normal distribution (Kolmogorov-Smirnov 
Sig<0.001 and Shapiro-Wilk Sig<0.001) (Appendix S1 in the 
Online Supplementary Document). Other health services 
and activity variables were summed for each year. For ex-
ample, the number of normal delivery referrals by CHWs 
monthly was summed over 12 months to give the annual cu-
mulative number. The initial two years of data did not have 
antenatal and postnatal visits by CHWs because those activ-
ities were only included in the terms of reference for CHWs 
starting in 2011. 

DATA ANALYSIS 

We performed a number of descriptive analyses to address 
our study objectives. Results are presented by year. The 
number of CHWs, the frequencies of their activities, and the 
number of maternal and neonatal deaths are reported as ra-
tios relative to population size (per 10,000 individuals) to 
help understand the distribution of workers, their activities, 
and health outcomes across the country over time. We also 
report the activities and health outcomes as ratios relative 
to the number of Health Posts in districts to shed light on 
the relationship between service burdens and health out-
comes. 

GEOGRAPHICAL MAPPING 

Tableu Software (Tableu Software, Seattle, WA, USA) was 
used to map the data geographically. According to the BPHS 
policy, a Health Post has a catchment area of 1,000 to 1,500 
people (average 1,250). We mapped the number of health 
posts per 10,000 individuals. To present the data by 

1. Normal delivery referral is the number of normal 
deliveries referred by the two CHWs in a Health Post 
to a health facility; 

2. Obstetric complication referral is the number of 
pregnant women with obstetric complications re-
ferred by the two CHWs in a health post to a health 
facility; 

3. Antenatal visits are the number of visits the two 
CHWs in a health post make to pregnant women in 
their coverage area, and 

4. Postnatal visits are the number of visits the two 
CHWs in a health post make to women who recently 
delivered babies in their coverage area. 
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province, the median numbers of Health Posts per popula-
tion in districts were added to create the median number of 
Health Posts per province. Eight or more Health Posts per 
10,000 population (or one Health Post per at least 1250 peo-
ple) was considered adequate to cover the population by the 
BHPS/CHW program policy (Figure 1). Provinces that did 
not meet the policy standard of 8 health posts per 10,000 
individuals in the population were further categorized into 
tertiles based on their health post ratios, as having a some-
what low (Colored Peach - below 8 but above 5.34 health 
posts per 10,000), low (Colored Blush Red - below 5.34 but 
above 2.67 health posts per 10,000) or extremely low (Col-
ored Dark Red - below 2.67 health posts per 10,000) number 
of health posts relative to population size (Figure 2). 

DATA QUALITY 

Evaluating the quality of data from developing countries 
can be challenging. One way to assess quality is to examine 
the step by step process of data collection. The data of the 
HMIS were collected by CHWs. CHWs were provided with 
a pictorial tally sheet (Appendix S2 in the Online Supple-
mentary Document) to record their activities and some 
major health indicators such as maternal and neonatal 
death on a monthly basis. The tally sheet has a box for 
each indicator including antenatal and postnatal visits at 
home, normal delivery referrals, obstetric complication re-
ferrals, maternal death, and neonatal death. At the end of 
the month, CHW supervisors record CHWs’ pictorial tally 
sheets in another form called the Monthly Activity Report 
(MAR) (Mar (or Maar) in Persian means snake. The data col-
lection form MAR is known as the small snake, and MAAR 
as the large snake. It signifies two things: first, a large form 
that collects data on activities of the CHWs from the com-
munities; and second, a chain through which information is 
carried to the highest level at the Ministry of Public Health). 
The supervisors combine the monthly activity report from 
all their CHWs into another form called the Monthly Ag-
gregated Activity Report (MAAR). These forms are then en-
tered into a provincial HMIS database and sent to the na-
tional Ministry of Public Health in Kabul. The provincial 
HMIS is manually updated into the national HMIS every 
quarter of a year. At the end of the year, the national HMIS 
office receives a paper copy of the Monthly Aggregated Ac-
tivity Report to crosscheck with the provincial HMIS. 

To examine the validity of the national HMIS data, the 
2012 Monthly Activity Report and Monthly Aggregated Ac-
tivity Report forms from 16 Health Posts and nine health 
facilities in eight districts of four provinces were collected 
during fieldwork in 2013. Data from the Health Posts were 
cross-checked with data at the health facilities, and from 
health facilities with the HMIS database. The aggregated 
data from one level matched the higher level of data, sup-
porting the quality of the HMIS database at least in terms of 
its accurate representation of the monthly reporting forms. 

RESULTS 

Figure 1 illustrates that the number of Health Posts and 
their ratio to population size increased over the four year 
period from 7,930 (3.77 per 10,000 individuals) in 2009 to 

Figure 1 
Absolute number of health posts per year and number of health osts by 10,000 
people from 2009 – 2012. 

Figure 2 
Ratio of health posts per 10,000 people by province from 2009 – 2012. 

11,715 (5.87 per 10,000 individuals) in 2012, following a 
slight downward slope in 2010. 

GEOGRAPHICAL DISTRIBUTION 

Figure 2 shows the distribution of Health Posts per popula-
tion in all provinces from 2009 to 2012. In 2009, two west-
ern provinces had reached the ratio of 1 Health Post per 
1250 people, increasing to 4 provinces in 2012 with inclu-
sion of a northern and a central province in the list. The 
ratio has shown some improvement in the north eastern 
provinces, but decreased in southern provinces. 

SERVICE DELIVERY 

Figure 3 shows the numbers of referrals and home visits 
made by CHWs in a given year. Absolute numbers of all ser-
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Table 3. Number of activities or deaths per 10,000 people in the population 

Number of activities or deaths per 10,000 
people in the population 

Number of activities or deaths per health 
post 

Variable 2009 2010 2011 2012 2009 2010 2011 2012 

CHW 
activities 

Normal 
delivery 
referral 

65.25 61.33 71.48 71.80 13.88 13.23 12.19 10.96 

Obstetric 
complication 
referral 

14.35 13.27 16.20 16.25 3.28 2.87 2.83 2.58 

Antenatal visit 130.1 230.2 21.13 34.48 

Postnatal visit 80.3 144.1 13.28 21.79 

Outcomes 
reported by 
CHWs 

Maternal 
mortality 

0.70 0.76 0.93 0.68 0.22 0.21 0.20 0.12 

Neonatal 
mortality 

3.05 3.42 4.92 3.82 1.14 0.98 0.98 0.63 

CHW – community health worker 

vice delivery activities increased over time. In 2012, over 
133,000 normal deliveries and over 28,000 obstetric compli-
cations were referred to health facilities by CHWs. In that 
same year, CHWs made approximately 400,000 antenatal 
visits and 261,000 post natal home visits. 

Ratios of referrals and home visits by population size and 
health posts for each year are shown in Table 3. While the 
number of normal delivery referrals per 10,000 people in 
the population increased from 2009 (approximately 65 re-
ferrals per 10,000) to 2012 (approximately 72 referals per 
10,000 population), the number of normal delivery referrals 
per health post decreased slightly during the same time 
period, from approximately 14 (2009) to approximately 11 
(2012) referrals for each health post per year. Referrals for 
obstetric complications referrals by population size showed 
a slight decrease between 2009 and 2010 from 14 to 13, but 
increase in 2011 and 2012 to 16 referrals per 10,000 peo-
ple. In the mean time, the number of obstetric complication 
referrals by health posts decreased over time from approx-
imately 3.3 referrals per health posts in 2009 to approxi-
mately 2.6 referrals per health post in 2012. The number of 
antenatal and post-natal home visits increased significantly 
in relations to both population size and numbers of health 
posts from 2011 to 2012 (Table 3). 

HEALTH OUTCOMES 

From a starting point of 1,082 maternal deaths in 2009, the 
number of maternal deaths increased in 2010 (1,232) and 
2011 (1,763), and then dropped in 2012 (1,194) (Figure 4). 
The number of neonatal deaths started at 4,480 in 2009, in-
creased in 2010 (4,915), notably increased in 2011 (7,588), 
and then decreased in 2012 (6,103). Ratios of maternal and 
neonatal deaths to total population shows some increase 
from 2009 to 2011 and a decrease from 2011 to 2012 (Table 
3). The ratio of maternal and neonatal deaths per health 
posts, however, shows a steady decrease between 2009 and 
2012 (Table 3). 

Figure 3 
Absolute number of referrals and visits by CHWs from 2009 – 2012. 

DISCUSSION 

Our findings demonstrate an increase in the number of 
health posts and an increase in service delivery by CHWs 
in rural Afghanistan from 2009 to 2012. With some fluctua-
tions, we identified overall increases in absolute numbers of 
maternal and neonatal deaths over time from 2009 to 2011 
and decreases from 2011 to 2012. When presented in rela-
tion to fluctuations in population size, these trends were 
less clear. 

The large volume of activities that Afghan CHWs un-
dertake is valuable mainly due to a lack of professional 
providers in those settings. Moreover, CHWs provide more 
services than the four activities related to maternal health 
that are analyzed in this study. They dispense drugs for 
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prevalent health conditions such as headache, fever, pneu-
monia and diarrhea, refer non-pregnancy related patients 
to clinics, provide health education, promote family plan-
ning, and personal sanitation. Those activities are not 
recorded in the HMIS. More importantly, Afghan women 
in rural areas have a tradition of giving birth at home and 
avoid seeking professional health services even in severe 
cases of complications, leading to high morality among 
women and newborns.12 CHWs’ impact on those practices 
could be lasting. 

The distribution of Health Posts remains unequal across 
provinces. Although more provinces met the policy stan-
dard of 1 health post per 1,250 individuals in the population 
by 2012, most provinces were still below this ratio. The un-
equal distribution of Health Posts by population size across 
provinces may lead to unequal maternal and neonatal 
health outcomes. The findings imply that there were large 
pockets of populations who were not covered by Health 
Posts. As resources in the CHW program are allocated to 
all Health Posts equally, without any considerations to the 
number of people they covered, the findings suggest a sig-
nificant mal-distribution of health resources, particularly 
medications in areas covered by Health Posts, where some 
populations under coverage of Health Posts were unlikely to 
receive the services and drugs they needed. 

The findings on maldistribution of resources in this 
study is in line with other Afghan and non-Afghan health 
research. Previous studies on maternal and child health 
outcome found unequal distribution across the country, 
where mountainous and hard-to-reach areas had many 
times higher mortalities than rural areas close to towns and 
cities.10,13,14 We have not found empirical research on ge-
ographical and population distribution of CHWs in other 
countries. However, in most countries with national CHW 
programs, a CHW has the responsibility of around 750 to 
1000 individuals based on their policies.9 A systematic re-
view has found that heavier workload for CHWs influences 
the ability of CHWs to follow up their patients and leads to 
lower motivation and lower performance.15 These and our 
study findings suggest the need not only for more CHWs 
but also for more equitable distribution of CHWs and rea-
sonable workload. Future studies can aim to identify those 
large and small pockets of populations who are not truly 
served by the Afghan program. 

The decrease in maternal and neonatal deaths near the 
end of the observation period, i.e., from 2011-2012 is en-
couraging, although the absolute numbers remain higher 
than in 2009. Limitations in our data preclude us from 
drawing conclusions about the impact of CHW activities on 
mortality rates. For example, the increase in health posts 
per 10,000 total population, particularly in 2011 (Figure 
1), could potentially have led to better outcome reporting, 
which could help explain the increase that year in reported 
neonatal and maternal mortality. Alternatively, it is possi-
ble that the general increase in service delivery that we ob-
served over time may have an impact, either in these trends 
or in the future, on mortality rates. It is too soon to evaluate 
the impact of the inclusion of antenatal and postnatal visits 
to the task of CHWs in 2011 but there is the possibility that 
these health services have or will help to decrease deaths. 

Figure 4 
Absolute number of maternal and neonatal mortality from 2009 – 2012. 

Large administrative datasets have advantages and lim-
itations with respect to their value for health services re-
search. Administrative datasets have large numbers of ob-
servations from a wide range of areas and frequently cover 
entire populations, giving researchers the ability to gener-
alize their findings. The Afghan data from more than 300 
districts covering 19 million people (2/3rd of the population) 
has the potential to allow a national level understanding 
of the breadth and reach of the CHW program, with re-
searchers being able to identify structural or procedural 
weaknesses in the database, functioning as a third-party 
evaluator. Accessing administrative datasets has a low or 
non-existent cost. An implicit assumption in using admin-
istrative datasets is that a country recognizes CHWs as hu-
man resources for health, hence maintaining a dataset on 
their deployment. 

One of the limitations of the Afghan administrative data-
base was a lack of socio-demographic variables that could 
be used to analyze disparities in healthcare. The smallest 
unit in the database was a Health Post, not an individual, 
thus missing information on gender, age, education, in-
come or ethnicity of users. We also did not have data spe-
cific to the number of pregnant women or total births in the 
population, which may have influenced some of our find-
ings with respect to neonatal and maternal mortality and 
health service delivery. A general limitation of administra-
tive datasets are a lack of data from areas not under the cov-
erage of the program. In the case of Afghanistan, some dis-
tricts were not under the control of the state, making this 
study not representative of the whole population, but the 
population under coverage of the program. Administrative 
databases also involve complex organizational procedures 
and human biases and reporting errors that may affect the 
quality of the data. 

This study can be a baseline for future studies of CHWs in 
Afghansitan. Studies on health facilites in rural Afghanistan 
can link the referrals by CHWs to the tasks undertaken by 
professional providers. There is also a possibility to com-
pare antental and postnatal visits undertaken by CHWs at 
home with the same services provided in health facilities. 
More importantly, this study can be used for future cross-
country analysis of CHWs and indicates a need for standard-
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ization of quantitative data on CHWs to be leveraged for fu-
ture multi-national studies. 

CONCLUSION 

Large administrative datasets are important data sources 
for research with a potential to offer valuable lessons for 
policymakers and health managers. To our knowledge, this 
is the first study to have described a country-wide CHW pro-
gram using a large national administrative database. The 
findings indicate that a large volume of services are pro-
vided by CHWs to populations in need, that coverage of ser-
vices in most of the country is still inadequate, and that 
the distribution of CHWs and their resources are inequitable 
within the country. Despite methodological and quality 
challenges, this study can be used as a baseline for future 
replications, a point of comparison for research on health 
facilities, and as a comparison for other countries. Impor-
tantly, the design we used for this case-study (drawing from 
a large administrative database) is one that we think could 
be usefully copied in many other countries increasing, im-
proving, or revising their own CHW programs, especially in 
light of the international commitments to Universal Health 
Coverage (UHC) under the Sustainable Development Goals, 
and the efforts led by the World Health Organization and 
UNICEF to ensure that the principles of primary health care 
drive the UHC agenda.16 
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