682
A

ORIGINAL ARTICLE

An evaluation of acute respiratory infection surveillance systems in

Gilgit-Baltistan Pakistan

Zakir Hussain,! Jameel Ahmed Ansari,2 Muhammad Salman,3 Ejaz Ahmed Khan,* Jawad Asghar5

Abstract

Background: Acute Respiratory Infections (ARIs) are leading cause of death among children and cause 2.1 million
deaths worldwide. In Pakistan, around 11.74 million ARIs cases are reported annually. Gilgit Baltistan (G-B) has higher
ARIs incidence and mortality among children under 5. Study aims to evaluate the strengths and weaknesses of ARI
surveillance systems in GB.

Methodology: Evaluation was conducted during April 2011 using CDC's updated guidelines on evaluating the
public health surveillance system, 2001. Two existing surveillance systems: Health Management Information System
(HMIS) and Lady Health Workers Management Information System (LHWs-MIS) were identified. Literature,
documents and reports were reviewed. Stake holders were interviewed. Sensitivity was calculated using estimates
of Pakistan Health & Demographic Survey (PDHS) 2006-07.

Results: HMIS was simple, but inflexible in accommodating additional information. Data quality was poor due
to incomplete forms; data took 30 days to reach provincial HMIS cell. Sensitivity of system was 94% but lacked
Predictive Value Positive (PVP) due to absence of laboratory confirmation. System was operational in public
sector and covered 95% population in 95% districts. System was stable with timely and secure data collection
and management. LHWs-MIS, was simple and lacked flexibility. Data quality was good and stable with
adequate collection, management and provision of data. Form completion was around 90%. However, had
moderate representativeness covering about 65% districts. Data were transmitted within 30 days while the
Sensitivity was 84%.

Conclusion: LHW/MIS has better quality data and timeliness, while HMIS has better coverage. Both systems have
different objectives and have problems in flexibility along with an absence of lab component. To cater for the
robustness of the surveillance system, new information system with latest and appropriate technology is required.

Keywords: AR, Evaluation, Surveillance System, Gilgit-Baltistan. (JPMA 66: 682; 2016)

Introduction

Acute Respiratory Infections (ARIs) are classified as upper
respiratory tract infections (URTI) or lower respiratory
tract infections (LRTI). URTIs are usually not life
threatening. Whereas the LRTIs such as Pneumonia and
Bronchitis/bronchiolitis are associated with significant
morbidity and mortality in developing countries.’2 WHO
has provided a standard protocol for the diagnosis and
assessment of ARIs (case definitions) which is based on
the presence of cough, tachypnoea, chest in drawing, and
wheezing for <7 days. Severe disease is defined in
children with a respiratory rate >60/ minute and chest in-
drawing, lethargy and inability to drink.3 Globally 2.1
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million deaths among under five years age group are
attributed to ARlIs, accounting for about 20% of all
childhood deaths;3 primarily in developing countries.
Poverty, low family income, parental illiteracy, high
proportion of low birth weight babies, malnutrition, and
ignorance of exclusive breastfeeding are considered
major risk factors for development of respiratory
infections.>

In Pakistan, ARIs are responsible for 20-30% of all deaths
among children under age of 5 years.t Pakistan
demographic and health survey 2006-2007 shows that
fourteen percent (14%) of children less than five years (<
5) age have had symptoms of ARL7 For the year 2006,
incidence of the ARI was 2165 cases per ten thousand
population and in year 2007 it declined to 1850. Annually
around 11.74 million cases of ARIs are reported in
different health facilities of Pakistan.8

ARIs incidence rates in province Gilgit-Baltistan are much
higher than the rates reported at lower altitudes in the
country,® 80% of children less than five years presented to
the health facilities with acute ARIs.'0.11 For the treatment
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of an outpatient case of childhood pneumonia, the
average cost of treatment is around 13.44 dollars, and for
indoor admissions, the public sector health system has
been spending an average of USS$ 71 per admission for
mild pneumonia and US$ 235 for severe pneumonia.’2

Public health surveillance has been defined as "an
ongoing, systematic collection, analysis, interpretation
and dissemination of data linked with public health action
to reduce morbidity and mortality and to improve health
populations".'3.14 Surveillance helps in detecting disease,
support health organizations and interventions,
estimating the impact of a disease or injury, portraying
the natural history of diseases.'415 Evaluation of a public
health Surveillance system gives a clear description of
purpose, design, management and operational
characteristics of the system and provides evidence based
information which could be used for strengthening the
disease reporting mechanism and enhancing
implementation of public health action.6

Under the International Health Regulations (IHR) 2007,
the World Health Organization (WHO) member states are
required to strengthen their surveillance systems by using
existing national infrastructures and resources.17-20

HMIS was developed in Pakistan in the early 1990s by
defunct Ministry of Health (MoH) Islamabad. This system
aimed to provide information on facility utilization rate,
referrals, immunization, maternal care and family
planning, provides information on 18 priority diseases
and control of those diseases through regular and timely
reporting with monitoring of the drugs availability,
contraceptives, functionality of equipment, repair and
maintenance of facilities and utilities. Information
generated at facility level is transmitted to national HMIS
cell through district and provincial setups (Figure-1).

Lady Health Workers-Management Information System
(LHWs-MIS) is a community based information system
developed in 1994 by the National Programme for Family
Planning and Primary Health Care (FP & PHC) selected
health facilities were designated as First level care facilities
(FLCFs). LHWs are submitting reports on monthly basis at
health facilities from where these reports are sent to
district and provincial offices?! (Figure-2).

The objectives of LHWs-MIS is to collect information
regarding mother and child health in community, provide
a source of verification of LHWs activities for health facility
staff and programme monitors by linking the information
collected by LHWs with basic health facilities
information.21-23

This evaluation therefore aimed to assess strengths and
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Figure-2: Flow of information from First level care facility to Central level- LHWs -MIS.

weaknesses of existing reporting system(s) for ARlIs in
Gilgit-Baltistan (GB), identify gaps and suggest measures
to improve surveillance system.24

Methodology

This evaluation was carried out in March 2011 at
Directorate of Health, Department of Health Gilgit-
Baltistan. We evaluated the ARI reporting surveillance
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system in the GB by use of the Centre for disease control
and prevention (CDC) USA updated guidelines for
evaluation of Public Health Surveillance.2> We collected
required information on both systems through review of
documents, records, registers, published literature and in-
person interviews. Qualitative analysis provided
information about system attributes; simplicity, flexibility,
data quality, acceptability, timeliness, representativeness
and stability while quantitative analysis provided the
sensitivity and Positive Predictive Value (PVP) of the
systems. Based on the information collected, we describe
standard system attributes for evaluating the public
health surveillance.

Results

Based on the information; two surveillance systems were
identified: (a) Health Management Information System
(HMIS), and (b) Leady Health Workers'-medical
information system (LHWs-MIS).

1. Health Management information system
(HMIS)

Attributes of the systems
A summary of the evaluation of the 09 attributes from the
CDC guidelines are presented in Table.

Simplicity: The HMIS was found to be simple to operate
being manually reported on user-friendly hand-written
forms. Case definition has been met, no Integration with
other systems.

Staff not well trained in data management and
transferring.

Flexibility: The system was not flexible as it was found
being overloaded and having limited capacity to
accommodate any additional information on new disease
or health event. The system did not give any information
about respiratory infection types and confirmation of
cases.

Table: Comparative analysis of HMIS with LHWs -MIS.
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Data Quality: There was no data quality check system.
Trained staff for data compilation and analysis was not
available at the facility and district level both.

Acceptability: All health managers and HMIS staff at all
levels were willing to work and were reporting on regular
basis. Provincial health departments have had established
respective provincial HMIS cells. Nonetheless, the
required operational expenses for the purpose were not
provided on regular basis.

Sensitivity: The Prevalence of ARI was found to be 14%
(11). It clearly showed an estimated number of ARI cases
should have had been 38,080 cases/ years while the ARI
cases detected by system were34, 169.Sensitivity of
system to detect ARI cases, was therefore 94 %.

Predictive Value Positive: Could not be estimated as
syndromic case definition was used with no laboratory
component being involved

Representativeness: HMIS covered primary health care
facilities of seven districts in the GB. On an average,
monthly reporting rate ranged from 86% in 2009 to 91%
in 2010 (an increase of 5%). Information from DHQs
hospitals and private sector was not being fed to the
HMIS. Therefore HMIS was not a truly representative
disease surveillance system for ARls.

Timeliness: Reporting Timeliness of information by
districts remained 83% (n=05) as 05 districts out of 06
submitted reports timely in 2008 and 66% (n=04) in 2009,
HMIS data takes 1-2 weeks to reach district HMIS cell and
>25 days to reach Provincial HMIS cell. (Figure-3). The
District HMIS cell transmitting information to the
provincial HMIS cell was without any feedback to the first
level care health facilities (FLCFs).

Stability: The provincial cell also did not provide regular
feedback to districts, and transmitted data to national
HMIS cell using DOS-based software through internet.

S.No System attributes HMIS LHWs-MIS

1 Simplicity Good Good

2 Flexibility Poor poor

3 Data quality Poor Good

4 Acceptability Good Good

5 Sensitivity 94% 81%

6 Predictive value positive Could not determine as system using Syndromic Could not determine as system using Syndromic
case definition. No laboratory component available case definition. No laboratory component available

7 Representativeness Average Average

8 Timeliness Average Good

9 Stability Good Good
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Figure-3: Reporting timeliness by districts 2006-2009 -HMIS GB
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Figure-4: Monthly Timeliness of reports submission by FLCFs - LHWs-MIS.

Computers, internet and software's were not available at
health facilities and District HMIS cell level. All type of
reporting from the FLCFs to the districts was in the form of
paper-based reports.

From the provincial to the federal level, the information
was sent through internet using DOS based software. Due
to manual form used, of there is always a chance of
information misplacement at all levels.

regularly provided the
operational expenses and
printed material to district
and other facilities.

Acceptability: All managers, supervisors are designated
and willing to work at all levels, interview completion rate
was 100% without any refusal

Sensitivity: The system detected on average 28,792 cases
of ARI each year. Prevalence of ARI was 14% and the
system should have had picked 38,080 ARI cases each
year thus the sensitivity of information system to detect
ARI cases was 81%.
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Predictive Value Positive (PVP): Due to Syndromic case
definition used to identify cases, and without any
laboratory confirmation or gold standard test; it was hard
to measure Positive Predictive Value (PPV or PVP).

Representativeness: This system covered all seven
districts but did not cover all health facilities across GB
and DHQ hospitals were not covered as well. It provided
information only from the LHWSs covered areas while
LHWs coverage in the GB was only 65%.

Timeliness: Out of 96 FLCFs in six districts, 88 FLCFs
submitted reports on time during last two years n=88 (91
%). Reports took 25 days to reach federal unit from first
level care facility, whereas the data analysis and feedback
took longer time then required for response to an
outbreak (Figure-4).

Stability: System is stable in terms of continuity of
functions, Staff is designated and working at all levels
System has ability to collect ,manage and provide data
whenever needed without failure The cost involved for
repair ,maintenance and operation is provided regularly.

Discussion

HMIS was simple, but inflexible in accommodating
additional information. Data quality was poor due to
incomplete forms; data took 30 days to reach provincial
HMIS cell. Sensitivity of system was 94% but lacked
Predictive Value due to absence of laboratory
confirmation system. Although syndromic surveillance is
capable of detecting ARIs outbreaks timely and are not
dependent on Lab-based outbreak detection, we argue
that lack of PVP leads to non-compliance to the objective
of the system.526 The system also lacked coverage of
about 80% of private healthcare, which is also true for rest
of the country. Surveillance of the infectious diseases can
be improved in the country through developing a system
which also takes the private sector into account.27-30
LHWSs-MIS, was simple but again lacked flexibility. Apart
from some optimal performance, it had moderate
representativeness covering around two-thirds of the
districts. Data transmission took about a month with good
sensitivity. The delayed data transmission, lack of analysis
and response mechanisms compromises the information
system. We compared three years reports of both systems
for timeliness of reporting which was found to be not
sufficient to fulfil objectives of surveillance systems. Poor
timeliness of surveillance system reflects the delay in
timely decision of the health managers and policy makers.
Findings from a review of published papers in United
States in 2004 also concludes that the long reporting lag
and the variability, limit the usefulness of surveillance
data and timely response to outbreaks and recommends
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a more standardized methods may be used for
measurement of timeliness of a public health surveillance
system which should be in detail, clear and without any
confusion or doubt.2!

HMIS is however; limited to first level care facilities as
major District hospitals (DHQs) are not reported in system
therefore the system does not give a very true picture of
the occurrence of ARI. The system is not able to detect and
respond to outbreaks due to delayed reporting and
limited data use at local and the provincial level. Use of
latest technology, new android-based cellular phones and
GPS tracking systems should improve the surveillance
system in Pakistan.3

Conclusion

There is no integration and sharing of information
between these two information systems, therefore there
are chances of duplication of reported cases and feedback
mechanism does not exists at all levels. LHW/MIS has
better quality data and timeliness, while HMIS has better
coverage. Both systems have different objectives and
have problems in flexibility along with an absence of lab
component. To cater for the robustness of the surveillance
system, new information system with latest and
appropriate technology is required.
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