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ABSTRACT

Background

The impact of strikes by health workers in low- and middle-income countries (LMIC) is not well
described. We systematically reviewed articles on the impact of health workers’ strikes on
health outcomes or health service utilization in LMIC.

Methods

We searched PubMed, SCOPUS, Web of Science, and Google Scholar databases on May 27,
2019. To be included for review, articles met the following criteria: (1) reported on a strike that
involved at least one cadre of health worker; (2) reported on a strike in a LMIC; (3) included at
least one outcome related to patient or population health or health service utilization; and, (4)
included a reference group or time period. There were no date or language restrictions. We
modified the Newcastle-Ottawa Tool to appraise study quality. The review is registered with
PROSPERO (CRD42019124989).

Findings

Among 5,123 articles, eleven articles met inclusion criteria. Studies examined 20 strikes in LMIC
from 1991 to 2017 (average strike length of 32-9 days), with five studies from Kenya, two each
from India and Nigeria, and one each from Malawi and South Africa. The majority of studies
reported hospital admissions or inpatient mortality. Generally, health service utilization
decreased during strike periods, but changes in patient mortality and other health outcomes
varied. Study quality was heterogenous with most studies reporting from a single facility or
medical department.

Interpretation
Compared to high-income settings, our study suggests a more complex picture of the effect of
strikes by health workers on health and health service utilization outcomes in LMIC.



MANUSCRIPT

Introduction

Strikes by health workers that involve the removal or curtailing of health services raise questions
about potential harm to patients. Evidence on the impact of strikes on health outcomes,
however, is mixed and mostly from high-income countries (HIC). A systematic review on the
impact of doctors’ strikes on mortality identified seven articles that reported on five different
doctors’ strikes between 1976 and 2003, and found doctors’ strikes were associated with either
no change or a decrease in mortality.* The authors attributed this to the relatively short duration
of strikes, availability of emergency services during strikes, postponement of elective surgeries,
and sufficient staff coverage and re-assignment. In addition, all strikes occurred in HIC (Croatia,
Israel, Spain, and US). Another study found that rates of in-hospital mortality and readmissions
were 18-3% and 5-7% higher, respectively, during 50 different nurses’ strikes at 43 facilities
between 1984 and 2004 in New York State compared to non-strike periods.? A study of a 36-
day municipal workers’ strike in Toronto, which included employees of the Toronto Public Health
Department and led to the closure of all eleven sexual and reproductive health clinics, found a
small but significant increase in chlamydia cases immediately after the strike.’

In low and middle-income countries (LMIC) with different disease burdens and access to and
guality of health services, it is possible that strikes by health workers pose different risks to
patients compared to HIC.*® A recent review of the characteristics and frequency of health
workers’ strikes between 2009 and 2018 in 31 low-income countries identified 70 strikes across
23 countries that totaled 875 lost working days, with a median number of 77-5 working days lost
per year.” Put more starkly, the authors state, “on every third working day on average, there was
a strike taking place in the health sector in a low-income country during this period.”” Several
recent strikes by health workers in Kenya garnered global attention, including a nationwide 100-
day strike by doctors in 2016 and 150-day strike by nurses in 2017, during which many public
health facilities and hospitals were closed or operating at significantly reduced capacity.®° Yet,
there are few data on the impact of health workers’ strikes in LMIC. In this article, we describe
the results of a systematic review of published studies that report patient health outcomes or
health service utilization during health workers’ strikes in LMIC.

Methods

Search strategy and selection criteria

We searched for studies published in any language up to May 27, 2019 using electronic
literature databases PubMed/MEDLINE, Web of Science, and Scopus. We also searched
Google Scholar for relevant grey literature. There were no date or language restrictions.
Reporting guidelines outlined in the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Statement were followed.™ A detailed description of our search strategy and
selection criteria are registered and published with PROSPERO (CRD42019124989).

One author (MLS) implemented our search strategy to retrieve the initial list of titles from each
database. Our search strategy combined relevant terms using Boolean operators to search
titles, abstracts, keywords, and subject headings as follows: (“strike” OR “industrial action” OR
“slow down” OR “go slow” OR “walkout” OR “lockout” OR “labor action”) AND (“health worker”
OR “health personnel” OR OR “health professional” OR “doctor” OR “physician” OR “clinician”
OR “nurse” OR “midwife” OR “health provider” OR “registrar” OR “resident” OR “medical
worker”). We also used the following Medical Subject Headings to search PubMed: Strikes,
Employee (N03-540-571-608 and N04-452-677-842) and Health personnel (M01-526-485 and
NO02-360). We categorized titles into EndNote X9 (Clarivate Analytics) libraries and removed
duplicates. Two authors (MLS and LYM) independently reviewed titles and abstracts. We



compared the list of articles selected by each author and discussed discrepancies. A third
author (LJR) resolved disagreements. We repeated the same process following full text review.

To be included, articles met the following criteria. First, an article had to report on a health
workers’ strike, defined as any collective withdrawal of services or stoppage of work by a group
of individuals who are directly involved in patient care. Second, an article had to include data on
at least one health or health service utilization outcome. A health outcome was defined as a
patient or population-level health indicator, such as disease status, morbidity, or mortality. A
health service utilization outcome was defined as any “quantification or description of the use of
[health] services by persons.”** Health service utilization outcomes included, but were not
limited to, inpatient or outpatient visits or admissions, family planning appointments,
immunizations, and disease surveillance reporting. Third, an article had to report data from an
LMIC defined by the World Bank Country and Lending Groups classification.*? Fourth, an article
had to include a method to interpret strike-related outcomes such as a comparison group or
time period. In cases where articles did not include sufficient information about the strike (e.g.,
participants, duration, reasons for strike, etc.), we searched Nexis Uni® for news articles that
reported on the strike.

Data analysis

Two authors (MLS and LYM) extracted data on the study design, strike characteristics, health-
or service utilization-related outcomes measured, method of control or comparison, major
findings, and limitations in a Microsoft Excel database. Additional information on the strike’s
context such as the extent of participation by health workers in the strike action, the number and
type of facilities and services affected, any contingency actions taken to reduce strike impact,
and the availability of emergency services during the strike was extracted from the article itself
or relevant news articles. We used narrative and descriptive analyses to interpret the impact of
health workers’ strike on health outcomes and health service utilization.

To evaluate study quality we adapted the Newcastle-Ottawa Scale (NOS) — a commonly used
tool to evaluate case-control and cohort studies.*® The adapted NOS employed a "star system"
along three domains: (1) selection and representativeness of the study population, (2)
comparability, and (3) assessment of outcome(s). Under selection and representativeness,
studies scored higher if the authors described the study population’s exposure to a strike (e.g.,
what health services were curtailed or stopped and to what degree) and the representativeness
of the study population to the broader community or population. Under comparability, studies
scored higher if the authors explained and justified their use of an appropriate control group or
time period to compare outcomes during the strike to a non-strike period. Finally, under
assessment of outcome(s), studies scored higher if the authors justified the selection of
outcome(s) and included sub-group or sensitivity analyses. We scored studies on a nine-star
scale (each domain worth a maximum of three stars) with more stars indicating higher quality.
The adapted NOS tool is available from the authors upon request. Two authors (MLS and LYM)
independently appraised studies using the NOS and a third author (LJR) resolved
disagreements.

Role of the funding source
There was no funding source for this study.

Results

Our search resulted in 5,123 unique titles. We reviewed 110 full-text articles and 11 articles met
inclusion criteria (Figure 1). Eleven studies reported on 20 different strikes in LMIC from 1991 to
2017 with 659 total strike days (average strike length was 32-9 days). We found no studies



published before 1999 on the impact of health workers’ strikes in LMIC. Eleven strikes were by
doctors alone (including six by resident doctors), five by nurses alone, and four by more than
one cadre of health worker. The most commonly reported outcomes were mortality (five studies)
and hospital admissions (seven studies). Most studies used single-facility hospital data (seven
studies), and four studies pooled data from multiple health facilities or used health surveillance
databases. Five studies were from Kenya, two from Nigeria, two from India, one from Malawi,
and one from South Africa. Additional information on study design and findings are summarized
in Table 1.

In Kenya, Ong’ayo et al. (2019) used population-level data from the Kilifi Health and
Demographic Surveillance System to examine the impact of six public sector doctors’ and
nurses’ strikes lasting between 9 to 42 days on all-cause and cause-specific mortality. Among a
total of 6,396 recorded deaths during the study period (2010 to 2016), the authors found no
significant change in all-cause mortality on strike versus non-strike days (adjusted rate ratio
[RR] 0-93, 95% CI 0-81-1-08, p=0-34). The authors also found no difference in cause-specific
mortality. In age-group analyses, being aged 1-11 months was non-significantly associated with
lower mortality risk during strike days (RR 0-58, 95% CI 0-33-1-03, p=0-06) while being aged
12-59 months was associated with higher mortality risk (RR 1-75, 95%CI 1-11-2-76, p=0-01).
The authors did not comment as to why these age groups may have been impacted differently.

In another study from Kenya, Adam et al. (2018) examined hospital admissions and mortality at
AIC-Kijabe Hospital, a not-for-profit hospital that remained open during a 100-day nationwide
doctors’ strike.** Monthly admissions and mortality across four departments (newborn nursery,
pediatric, pediatric surgery, and obstetrics) were compared during the strike (December 2016 to
March 2017) to a pre-strike and post-strike period. During the strike, admissions increased in all
departments except pediatric surgery, although only newborn nursery admissions increased
significantly (p=0-0003). In the newborn nursery unit, the odds of mortality were 4-1 times higher
(95% CI 2-4-7-1, p<0-0001), in the pediatric ward 3-9 times higher (95% CI 2-3-6-4, p<0-0001),
and in the pediatric surgical ward 7-9 times higher (95%CI 3-2-20-0, p<0-0001) during the strike
compared to pre-strike period.

Njuguna (2015) used facility data on attendance and inpatient deaths at the Mombasa County
Referral Hospital in Kenya during a two-week public health workers’ strike in 2014. Admissions
declined between 41-79% across six hospital departments, and inpatient mortality declined 37%
compared to a pre-strike period. No significance testing was reported. Another study by
Njuguna et al. (2018) reported the number of fully immunized children at 18 county referral
hospitals, 12 faith-based hospitals, and two health centers during the nationwide 150-day
nurses’ strike in 2017.*> Compared to a similar period in 2016, the percentage of fully
immunized children during the strike was on average 57% lower in county referral hospitals
(p<0-001) and 363% higher in faith-based facilities (p<0-001). Immunization varied significantly
across facilities with one county hospital reporting a 25% increase in fully immunized children
while others reported a decrease between 9-93%. Potential reasons for variability across
facilities were not discussed.

In the last study from Kenya, Irimu et al. (2018) reported hospital admissions at 13 public county
hospitals during two nationwide strikes in Kenya — a 100-day doctors’ strike that was followed
shortly after by a 150-day nurses’ strike.*® The authors used two-year pooled data on monthly
admissions to four different wards (pediatric, maternal, adult, and surgical). Admissions across
all wards decreased dramatically during strike months. By the authors’ estimation, 183,170
individuals were not admitted to these hospitals that would have been expected in the absence



of strikes. The authors, however, did not provide specific figures on admissions by facility or
significance testing results.

Two studies examined health workers’ strikes in Nigeria. Fiebai et al. (2005) reported no
significant change in the number of deliveries, caesarean sections, perineal trauma related to
delivery, or birth asphyxia during a one-month nurses’ strike at a public teaching hospital in Port
Harcourt.” Using a public health database, Daniel et al. (2017) examined quarterly TB case
reporting from 134 facilities during two public sector health workers’ strikes — a 55-day strike by
doctors followed by a 50-day strike by nurses and other allied health professionals in 2014.*2
The authors reported a 14-7% decline in TB cases reported from public facilities in 2014
compared to 2013; when compared to equivalent non-strike periods, strike-affected quarters
had significantly fewer TB cases from public facilities and significantly more cases in private
facilities (p<0-001). The nurses and allied health workers’ strike in 2014 was also associated
with a significant decrease in the proportion of presumptive TB patients tested for HIV
(p<0-001).

In India, two studies reported data during resident doctors’ strikes. Aggarwal et al. (2012)
reported that admissions decreased 51% across outpatient departments at a single hospital in
New Delhi during five resident doctors’ strikes that lasted between 2 and 8 days.™ The authors
did not report to what extent outpatient services were affected by the resident doctors’ strikes.
Daga and Shende (1999) reported no change in heonatal mortality, birth asphyxia, high risk
deliveries, or Caesarean sections at a special care unit at a hospital in Mumbai during a 69-day
resident doctors’ strike.?’ During the resident doctors’ strike, the authors reported that medical
officers from the government were seconded and trained to support special care unit services,
which likely helped maintain services.

In South Africa, Bhuiyan and Machowski (2012) reported facility data on admissions and
mortality at a tertiary hospital during a 20-day doctors’ strike.?* The authors categorized
admissions and mortality data into total hospital versus surgical or emergency-related. During
the strike, general hospital and surgical admissions decreased by 63% and 68%, respectively,
but emergency-related surgeries increased by 48%. Similarly, while overall hospital mortality
decreased by 18%, mortality among emergency surgical patients increased by 67% (p<0-001).

Finally, Muula and Phiri (2003) reported on a 14-day general health workers’ strike at a tertiary
hospital in Blantyre, Malawi. The authors noted an overall decrease in bed occupancy and
inpatient deaths “compared to normal” attributed to the transfer of critically ill patients to other
facilities during the strike.”” While the 1500-bed hospital normally operated at full capacity with
all beds occupied, only 196 inpatient beds were occupied during the strike.

Overall quality assessment scores for each study are presented in Table 1. One study scored
nine stars, four studies scored eight stars, three studies scored between five to seven stars, and
three studies scored four stars or fewer. Generally, studies scored weakest in the comparability
category and strongest in the assessment of outcomes. A minority of studies justified their
selection of an appropriate control group or comparison period and addressed any limitations of
their approach, and few studies noted any potential seasonality in hospital admissions in
discussion the selection of comparison time periods. In addition, a minority of studies discussed
the potential for delayed effects of strikes on services or outcomes. An exception, for example,
was Ong’ayo et al. (2019) who examined mortality in the first and second weeks immediately
after strikes compared to other non-strike periods. Most outcomes were assessed using hospital
or public health databases providing a high degree of validity, however, few studies measured
multiple outcomes or included sub-group or sensitivity analyses. Studies were also weakened



by a lack of discussion about exposure assessment — e.g., authors rarely provided information
on what and how specific facilities or services were affected by health workers’ strikes.

Discussion

Despite a paucity of data, our review suggests health workers’ strikes in LMIC have more varied
impacts on health outcomes and services compared to HIC. Studies in our review mostly
reported on doctors’ or nurses’ strikes in sub-Saharan Africa and there were no discernable
patterns about differential impacts of strikes by health worker cadre. Most studies employed
only a few indicators, mostly inpatient mortality and admissions, from single facilities. Moreover,
few studies described in detail the context of the strike under study, including contingency
measures put in place during the strike. In many cases, this made it difficult to interpret and
compare findings across studies to generalize on impact of strikes on patient outcomes and
health services.

Several studies reported a decline or no change in inpatient mortality at public health facilities
during strikes, which may be due to fewer patients being admitted or treated at these facilities.?”
?* Including data from facilities that remained open during strikes can help assess the broader
impact of strikes in the public sector where most strikes in LMIC seem to take place.” At a
private, faith-based facility that remained open during the 2016-17 nationwide public sector
doctors’ strike in Kenya, mortality increased significantly across several different departments,
which the authors attributed to a triage-type admissions protocol that prioritized sicker patients
during the strike.* Studies that included data from both public and private facilities suggest that
the private health sector is likely unable to cope with increased demand to provide services
during regional or national-level public sector strikes.**®

Disaggregating cause-specific from all-cause mortality can also provide more insight into how
patients and services are affected by strikes.?* In a study from a tertiary hospital in South Africa,
for example, while overall mortality decreased, emergency surgical patient deaths increased
significantly during a doctors’ strike.? This finding suggests that, perhaps unsurprisingly,
patients in need of urgent care may be particularly vulnerable during health workers’ strikes if
adequate provisions are not in place to provide emergency services, but few studies included a
discussion of the availability of these services.

Assessing the impact of strikes by health workers on mortality and health services at a
community or population level is challenging. Several studies used population-level data or
clinical databases with data from multiple facilities.'>**!®?* For example, population-level data
from the Kilifi Health and Demographic Surveillance System that includes routine data on
pregnancies, births, migrations, and deaths were used to show no change in mortality during
several strikes in a Kenyan County.?® Elsewhere, studies used death certificates and national
death statistics during health workers’ strikes to examine population-level mortality in Israel*®
and Croatia®’, respectively. However, access to reliable vital statistics at a population level are
limited in many LMIC.?® Outside of mortality, studies using public health surveillance tools such
as the TB reporting database in Nigeria represent novel strategies to better understand the
potential long-term impacts of strikes on public health activities and outcomes.

Strikes by health workers are complex and difficult events to study. This is partly because their
impact on patients and services hinges so heavily on individual strike characteristics and
contexts such as the accessibility and quality of the health system and its capacity to respond to
service disruptions. Future research should undertake the more difficult task of evaluating the
particular conditions in which strikes lead to specific outcomes related to patients and services.
More rigorous investigations into these causal mechanisms may inform health workers,



governments, and other health system stakeholders in mitigating the most harmful effects of
strikes. These data could, for instance, support the implementation of mandatory minimum
services agreements to keep emergency and essential health services functioning while
upholding the rights of health workers to strike.

Studies on the impact of strikes typically take a relatively narrow, short-term perspective. While
this might be appropriate for studying acute and emergency-related outcomes, the
consequences of missed childhood immunizations or other maternal and early childhood
interventions likely have longer-term consequences.? In addition to their impact on patients,
strikes by health workers raise questions about pay and working conditions in the health sector
as well as health system governance and financing that have important implications for policy
initiatives like universal health coverage.® In a recent commentary, JK Muma Nyagetuba and
Mary Adam challenged researchers and policymakers to think more critically about what strikes
by health workers reveal about trust between different actors in the health system,! with trust
being an area of increasing interest among health systems and policy scholars.*** While these
guestions lie outside of the scope of this review, there is clearly a need for additional research
on how health workers’ strikes impact both short- and long-term health outcomes and services
as well as their connection to broader health system-level political, economic, and policy factors.
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FIGURES

Figure 1. Study selection
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TABLES

Table 1. Study characteristics

Article Study Design and | Outcome(s) Comparison Findings Quality
Data Source(s) group score
Adam et Single facility Hospital Data from pre- | Generally, no 8 stars
al. (2018) study at AlC- admissions and and post- change in
Kijabe Hospital, mortality data from | period admissions but
Kijabe, Kenya four departments: | immediately increase in
using facility newborn, preceding and | mortality across
records during a pediatric, pediatric | following strike | four departments
100-day doctors’ surgery, and period
strike in 2016- obstetric
2017
Aggarwal Single facility Outpatient Data from Outpatient 5 stars
et al. study at Guru Teg | department strike period admissions
(2012) Bahadur Hospital, | admissions compared to decreased but no
New Delhi, India average daily | significance test
using facility admissions in | reported
records during month prior to
five short resident strike
doctors’ strikes
(2-8 days)
between 2007-
2011
Bhuiyan & | Single facility Admissions, Data from Overall admissions, | 5 stars
Machowski | study at surgical strike period surgical operations,
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1991-1992 but
comparison
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Daniel et Population-based | New TB cases, TB | Quarterly data | Significant 8 stars
study using the patients tested for | 2013-2014 decrease in TB




al. (2017) Ogun State TB HIV and uptake of | compared cases reported in
and Leprosy HIV treatment guarters both doctors and
Control impacted by allied health
Programme strike with workers strike, as
database in quarters from | well as decrease in
Nigeria during two previous year | those tested for
strikes: a 55-day using Chi HIV during allied
strike by doctors Square tests health workers’
and 50-day strike strike
by allied health
workers in 2014
Fiebai et Single facility Number of Data from No significant 4 stars
al. (2005) study at deliveries, mode strike period difference in in any
University of Port | of delivery, (July 2001) outcomes
Harcourt perineal trauma compared with
Teaching pre-strike
Hospital, Port period (April
Harcourt, Nigeria 2001) using
using facility Chi Square
records during a tests
1-month nurses’
strike in 2001
Irimu et al. | Multiple facility Hospital Two-year Decline in 8 stars
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County public departments: from all all departments
hospitals in Kenya | obstetrics, facilities during doctors’ and
using facility pediatrics, January 2016 | nurses’ strikes;
records during surgical, adult — December estimate that
two strikes: a 100- | medicine 2017 (and 183,170 did not
day doctors’ strike January 2014 | receive care in 13
and 150-day — December facilities
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2016-2017 pediatric and
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significance
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(2015) Mombasa County | outpatient, special | and inpatient all clinics (41% -
Referral Hospital, | clinic (ENT, STI, deaths in 79%) and inpatient
Mombasa, Kenya | etc.), radiology, strike-affected | deaths (37%)
using the Kenya dental, maternal month (August | during strike month
Health and child 2014)
Information health/family compared to
System database | planning, and non-strike
and facility delivery; inpatient | months
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workers in 2014 testing.
Njuguna Multiple facility Facility reported Number of Number of fully 8 stars
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System database July — strike period
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medical, surgical,
medical or
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days)
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adjusted rate
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mortality or cause-
specific mortality
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periods; some
evidence that all-
cause mortality
increased in one
age group (12-59
months, p=0-016)
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Panel 1. Research in Context

Evidence before this study

Strikes by health workers are global phenomena with potentially significant consequences for
patient outcomes and health services, yet there are few empirical data on the impact of health
workers’ strikes. We could find only one published systematic review on this topic by
Cunningham et al. (2008) that was restricted to studies on the impact of doctors’ strikes on
mortality. The authors identified seven articles that reported on mortality outcomes from five
different doctors’ strikes between 1976 and 2003 in Croatia, Israel, Spain, and the US, and
they found that all studies reported no increase or a decline in mortality during doctors’
strikes. There are fewer data from low and middle-income countries (LMIC) where health
systems may be more vulnerable to the impact of strikes. To address this gap in the literature,
we searched PubMed, SCOPUS, Web of Science, and Google Scholar databases on May
27, 2019 for peer-reviewed articles that examined the impact of health workers’ strikes on a
health outcomes or health service utilization outcome in LMIC.

Added value of this study

Our systematic review contributes important insights into the impact of strikes by health
workers in LMIC. Compared to literature from high-income settings, our review shows that the
impact of strikes by health workers likely have more variable impacts on health outcomes and
services, with several studies suggesting that both health outcomes and health services are
significantly and negatively impacted by health workers’ strikes. Study quality was also
variable, which suggests a need for more rigorous and population-level studies to better
understand both the impact of strikes as well as the particular aspects of strike characteristics
that are most harmful for patients. While context of a particular strike is likely critical to its
impact on patients and services, few studies attempt to tease out these different factors and
their impact on outcomes and services.

Implications of all the available evidence

While the freedom to organize and strike are basic rights, strikes by health workers raise a
number of complex issues including the potential impact of strikes on patient safety and
population health. Our review of the literature from LMIC suggests that the impact of strikes
by health workers on health outcomes and services varies significantly. Perhaps, then, asking
whether or not strikes by health workers negatively impact health outcomes and services is
the wrong question to ask. Rather, future research studies should undertake the more difficult
task of assessing under what conditions and contexts do strikes negatively impact health
outcomes and services? This information could help inform future industrial action by health
workers to pursue collective action while minimizing risks to patient safety and population
health.




