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Executive Summary

A two-stage cluster survey examining mortality in Kenema District, Sierra Leone was carried out by the Ministry of Health and Sanitation and the International Rescue Committee between January 10th and 14th, 2001.  Clusters of 10 households were interviewed about household composition and deaths of household members that had occurred in the preceding year.  Five-hundred households containing 4340 living members were interviewed (average family size = 8.7 persons).  

The crude mortality was found to be 3.7/1000/month (44/1000/yr.) and the infant mortality was 303 deaths / 1000 live births.  The crude fertility rate was 45 births / 1000 / yr., indicating that the population was approximately in a “no growth” situation.  Of the 197 deaths reported, febrile illness was the most common cause of death (40%), followed by diarrhea (12%) and respiratory disease (9%).

Seventy-seven percent of all decedents had visited a government health facility with their fatal illness.  Several incomplete or conflicting aspects of the Kenema District health network (both Ministry of Health and NGO) were seen as contributing to the high mortality rate.

Recommendations include:

increasing the capacity of health posts and clinics to address the most common causes of death (malaria, diarrhea, and ARI).

Improving coordination between NGO’s and the MOH regarding: drug lists, treatment guidelines and reference materials, referral practices, health system finance, record keeping, and disease surveillance.

NGO’s need to compliment the MOH & S fiscal reforms with their fee and staff payment practices.

Background

Kenema District is one of the three districts in the Eastern Province of Sierra Leone, the other two being Kono and Kailhaun. This region has been severely affected by the ongoing conflict between the government and Rebel United Front (RUF) forces. At the present time, 60% of the Eastern Province is inaccessible due to continued security concerns. Kenema District, with an estimated resident population of 543,452 (Source: DMO, 2001 National Immunization Day Projections) is accessible to the relief community in all but two of its chiefdoms (Lower Bambara and Malegohun). Kono and Kailhaun Districts remain largely inaccessible.

Since the breakdown of security in the Northern and Eastern Part of Kenema District in September 1998, the district has been host to over 80,000 internally displaced persons (IDP’s). Most of the IDP’s are from insecure areas of Kenema, Kono and Kailhaun Districts. This has added  pressure to the already stretched social and health services and facilities of the district. In addition, in various parts of the district, a number of health facilities have been damaged or destroyed.

This disruption of health services across the district is assumed to have had a very severe effect on the health of the resident population and the IDP’s. The conflict in the country has led to a number of health agencies establishing programs in Sierra Leone. In Kenema district, the main agencies providing support to the District Health Structure are MERLIN, MSF-F, GOAL, ICRC, Africare and IRC. 

Over the past several years, there have not been any mechanisms to accurately quantify the mortality of the population in Kenema District given that the surveillance systems are known to be woefully incomplete.  Available figures provided by UNICEF for 1999, estimate the National Crude Mortality Rate in Sierra Leone to be 24 per 1000 per year, and the Maternal Mortality Ratio to be 1800 per 100,000 live births (See UNICEF, State of the World’s Children, 2001.  UNICEF, NY). These figures are among the highest reported in the world. 

This lack of quantitative health data has limited the ability of the Ministry of Health & Sanitation (MOH & S) and NGO’s to effectively plan and coordinate health services. It is this gap in information that led the International Rescue Committee to collaborate with the Ministry of Health and Sanitation to conduct a survey to assess the mortality in Kenema District.

IRC commenced health activities in Kenema District in March 1999. Programs have focused on Reproductive Health, including; the promotion of Safe Motherhood through support to Maternal and Child Health Posts (the lowest level of Peripheral Health Unit in the district health structure),  training of Traditional Birth Attendants (TBA’s), STD and HIV control and prevention, and Family Planning activities

The survey was intended to be simple and quick, and to provide relevant information on the demographic profile, the main causes of death by age groups, and the health seeking behavior of the population. Also, it was designed to enable the estimation of relevant health indicators for the population that could be used as reference figures for the Ministry and all agencies working in Kenema District. The survey was carried out by two IRC staff and five Ministry of Health staff between 10-14 January 2001.   

Objectives

1) To estimate the Crude Mortality Rate among the population of Kenema District.

2) To describe the general causes of death among the population of Kenema District.

3) To access the fraction of decedents who accessed the government health system during the illness event that caused their death.

Methods

The survey was conducted to represent the entire population of Kenema District.  Two chiefdoms (Lower Bambara and Malegohun) were left out of the study due to security concerns. The populations of 5 IDP camps were included in the population list.  The following approach was utilized:

a) A sample size was selected to enable the detection of a 25% difference in mortality above the UNICEF estimated baseline mortality of 2.0/1000 pop./mo. This calculation made the assumption that visiting clusters of ten households each would have the effect of reducing the statistical power of the sample by 50% (the “design effect”=2).  That is, including 50 clusters of ten houses (500 households) was assumed to result in a sample with equal statistical power to a random sample of 250 households.

b) Clusters of ten houses were assigned to specific chiefdoms, refugee camps, and the town of Kenema, by a systematic assignment technique, which allocated a number of clusters proportional to the population of each area.  The population figures were provided by Dr. Stevens, the District Medical Officer (DMO), based on projections for the 2001 National Immunization Days. 

c) Within each area, a crude map was made and a grid system was superimposed on the map. In all but one area, one side of the crude map was aligned with north – south. When the survey team arrived by car at the edge of the mapped area, that position’s latitude and longitude was recorded in a Global Positioning System (GPS Unit).  A best guess was made as to the car’s peripheral position on the crude map.  Random numbers were selected which corresponded to a location on the grid.  The distance and direction from the position of the vehicle (now stored in the GPS unit) to the randomly chosen point was calculated.

d) Guided by the GPS unit, the team went to the randomly chosen location and interviewed the 10 households closest to that point. If no one was home, that house was skipped and the next was visited.  No household refused to be interviewed.  The age and gender of each household member was recorded.  Household was defined as “eating out of the same pot,” and when that did not adequately delineate who was in the household, the second tier definition of “sleeping under your roof(s) last night” was used.  Interviewees were asked if anyone in their household had died since January 1, 2000.  If a death had occurred, the following information was recorded; age of the decedent at the time of death, month of death, cause as reported by the family, and what type of, if any, health facility was accessed.  If someone did not know the age of an individual or the exact month of a death, the interviewee was asked to give a best estimate.

Analysis

Crude Mortality Rate (CMR) was defined as the number of deaths divided by the average number of living + dead people in the population during the recall period divided by the recall period.  Mortality in this report is expressed as deaths per 1000 population per month.  For the sake of simplicity, the “average number of people” during the recall period was defined as = those alive at the time of the interview – (1/2 of the children <1 year of age at the time of the interview) + (1/2 the reported deaths)

The infant mortality was approximated as = number of <1 deaths reported divided by the number of children living <1 year + number of reported deaths among children <1 year.  This makes the assumption that the birthrate has remained constant over the past 2 years.

Total fertility was approximated by the number of children under 1 at the time of the interview plus those children who died as infants during the past year and were believed to be born in that year divided by the average population.

The design effect was calculated using Epi Info and the C-sample function.  Only the design effect due to the clustering of crude mortality was evaluated.

Results

500 houses containing 4340 people were interviewed (8.7 people per household).  One-hundred and forty five of the living household members were <1 year in age (3.3%), 713 children were <5 years (16.4%), and 44.5% of the population were less than 15 years of age. The distribution of sample population by age group is presented in Figure 1.

197 deaths were recorded, indicating a Crude Mortality Rate of 3.7 / 1000 / mo. (95% CI = 3.2 – 4.2).  This is equivalent to 44 / 1000 / year, almost twice the rate estimated for Sierra Leone in 1999 by UNICEF.  There were 99 male deaths and a similar number (98) of female deaths.

Among those deaths, febrile illness was the most common cause of death, accounting for 40% of deaths.  Within those 78 fever-related deaths, 16 were diagnosed as malaria (method of diagnosis unknown), and 4 were described as Lassa fever, all had attended Kenema Hospital.  Twenty-three deaths were attributed to diarrhea and another 5 to dysentery.  The major causes of death are presented in Figure 2. In addition:

1) One case of measles was reported which was categorized under miscellaneous infections.

2) Two cases of tetanus, one in a neonate and one in a five-week-old infant were grouped under neonatal deaths and miscellaneous infections respectively.

3) Two infant deaths were suspected of being due to pertussis. 

4) There were ten cases of death due to convulsions of unknown etiology that were grouped under Unknown/Others. A significant proportion of this could be due to malaria or other febrile illnesses.

Of those deaths reported, 11 were within the first month of life and 63 were within the first year of life. This indicates a neo-natal mortality of 53 / 1000 live births and an infant mortality rate of 303 per 1000 live births.  The reported deaths grouped by age are presented in Figure 3.  Most deaths among both children less than 1 year, and children between 1 and 4 years, were attributed to febrile illnesses.  Household reported causes of death among children less than 1, and between 1 and 4 years (inclusive) are presented in Figures 4 and 5.

There were 4 maternal deaths reported by the interviewed households. This indicates a point estimate of 1900 maternal deaths per 100,000 live births (approximate 95% CI = 200 – 4000) but given their rare occurrence, this sample is inadequate for assessing that issue. Total fertility is estimated to be 45 births / 1000 population / year. 

Of the 197 reported deaths, 152 (77%) accessed the government health system with 88 (45%) visiting the district hospital with their fatal illness.  Only one fatality was reportedly attended to by a traditional healer, with 3 going to a private hospital and 41 (21%) receiving no treatment. The utilization of health services by the decedents is presented in Figure 6.

The design effect associated with this study was estimated to be 1.005.   This implies that there was very little clustering of deaths over space in Kenema District during the past year.

Limitations of the study

As with any study of this sort there are some potential limitations that are outlined and discussed here in an attempt to prevent misinterpretation of the results.

4) It must be stressed that the specific causes of death were based on the diagnosis provided by the family of the deceased and therefore may not be accurate figures. However it does serve to distinguish broad categories such as, febrile illness, diarrheal disease, violence/trauma etc.  The fact that over 80% of fatal cases visited a health facility may bolster the diagnostic ability of the interviewees, although for events such as febrile illness, diagnostic capacity within the health posts and clinics may be poor.

4) It was not possible to precisely estimate maternal mortality as it was a rare event (4 deaths) and therefore the sample size was inadequate to draw any significant conclusions.

4) As with any survey it is assumed that the persons interviewed were being truthful in their responses.  No independent verification of the deaths was sought.

4) Due to the lack of standard mortality figures over the last few years for Sierra Leone, there is no credible reference rate with which the results of the survey could be compared.  Thus, the excess mortality in the district could not be calculated.

4) It is possible that due to differential migration, the households most affected by the conflict may have been missed if they have moved out of the district.

4) The recorded level of violence in the sample population was relatively low. This may be explained by the fact that  the recall period included only the year 2000 and this period was relatively peaceful as compared to 1999. This figure may have been considerably higher if the recall period had included 1999.

4) The information on health seeking behavior should be interpreted with caution because only the highest level facility visited was recorded for each decedent.  Many of the patients could have accessed health posts or clinics before being referred to the final facility where they died. Also, having Ministry of Health interviewers may have led to biased responses toward attendance of government health facilities. It is impossible to determine at what stage of illness the deceased initially went to the health facilities. It is believed that this data is useful to determine the fraction of decedents that accessed government health facilities verses the fraction that died at home without seeking medical care.

4) Though all efforts were made to minimize bias in the selection of the clusters, there may have been an inadvertent bias toward populations that were closer to the existing road network, or toward larger (and thus better known) villages. 18 of the 50 clusters found ten houses within a quarter mile of the randomly selected point and 34 within one mile.

4) There were 10 cases (5.8%) of deaths reported due to convulsions. The cause of these convulsions cannot be determined with certainty, but a large proportion may be due to malaria or other febrile illnesses.  

Discussion

A striking feature of the demographic profile of the survey population was the relative low percentage of infants under the age of one year. It was found that only 3% of the population was under one year of age. This can be partially explained by the high death rate in this group revealed in the survey. Over 30% of the deaths recorded were under the age of 1 year. In addition, there may be issues related to decreased fertility, perhaps attributable to the conflict situation.

The Crude Mortality Rate (CMR) recorded in the study is 3.7 per 1000 per month or 44 per 1000 per year. This is nearly twice that reported by UNICEF for 1999 in Sierra Leone and three times that of the average for Sub-Saharan Africa. In addition, the Infant Mortality Rate (IMR) of 303 per 1000 live births is believed to be among the highest recorded rates in the world. Unfortunately, the estimated Maternal Mortality Ratio of 1900 per 100,000 live births is not a reliable figure due to the sample size of this study.  With an annual fertility of 45 / 1000 / year and an annual mortality of 44 / 1000 / year, the sample population had essentially no growth during the year 2000.

The results regarding cause of death were fairly predictable with febrile illness topping the causes of fatalities (40%). It seems reasonable to assume that many or most of these cases can be attributed to malaria along with some of the unknown cases that listed convulsions as a cause of death. Diarrheal disease was the second most common cause of death followed by respiratory infections. It is therefore imperative that these three conditions be managed efficiently and expediently in the peripheral health units. In fact, treatment of fever and diarrhea would be an extremely efficient method to reduce morbidity and mortality of mothers, given the fact that 4 women aged between 15-45 years of age died due to diarrheal diseases and 7 died due to febrile illness. Appropriate and timely treatment of these three conditions could also have a positive impact on the staggering IMR. WHO and the MOH&S have been preparing to implement and IMCI (Integrated Management of Childhood Illness); certainly some training and support program of this sort is needed.

The fact that 77% of decedents were seen at government or NGO supported medical facilities provides an extraordinary opportunity to reduce the mortality rate in Kenema District.  Along with limitations in clinic function which the IMCI initiative should help address, it seems that at least four other issues limit the function of the overall health system: a) barriers to access due to cost, b) barriers to access and referral due to a shortage of transportation, c) pride or inadequate training of the health post staff which results in delayed referrals, d) patients waiting too long before accessing the health system (which may be intertwined with cost and access to transport issues). These four issues imply a pattern of poor coordination between the various stakeholders. While these issues were not studied explicitly, interviewee comments gave strong indications of these problems.  For example, 4 decedents from interviewed households went to the Kenema Hospital but did not receive treatment because they could not pay and then died after being turned away.  Several health post staff provided recent examples of patients whom they wished to refer, but did not have access to transport.  

Deaths due to violence were found to be comparatively rare (5 reported) as most of the district did not experience direct conflict during the recall period. The causes of death were indicative of the disruption of the health infrastructure rather than the direct impact of war. This is consistent with the relative stability of residence of the interviewed population during the recall period; only 3% of households moved to their current location since Jan 1st, 2000.

Finally, the small design effect and the lack of association between population density and mortality imply that rural Sierra Leone is well suited to evaluation with spatial sampling.  The CMR for the 18 clusters in Kenema Town was 2.9/1000/mo., apparently lower than that of the rural population.  Thus, there may be a need in future studies to stratify sampling to separate urban and rural populations.  In the case of this study, the assignment of clusters systematically, with the urban population grouped together, insured a sample that did not under-represent the urban households.  Moreover, given that 40% of the population of Kenema District lives in Kenema Town, this survey could crudely differentiate between the urban and rural mortalities.

Recommendations

1) All health facilities (including MCH Posts) need to be able to provide first line treatment for diarrhea, malaria, and respiratory infections.

2) Overall cooperation and coordination between the NGO’s, MOH & S, and other health agencies is poor.  Given the overwhelming economic and staffing constraints on the Kenema District Health Team, delegating the responsibility of chairing and coordinating such a forum to WHO or some other body seems essential.  Ideally, this coordination should: a) rationalize / optimize the spatial responsibilities for Peripheral Health Units (PHU’s) between NGO’s, b) standardize essential drug list and treatment protocols, c) standardize training and written reference charts and materials, d) standardize referral practices, e) explore mechanisms to facilitate patient transport to higher level health facilities, perhaps by introducing a voucher system for transport of indigents, optimizing NGO vehicles capacity to transport or using local transport networks, e) develop uniform procedures for disease surveillance and epidemic response. 

3) While a complete cost recovery program is soon to be implemented by the MOH & S with WHO, NGO’s need to coordinate their activities to compliment the government efforts.  Having some free NGO clinics, and some NGO’s paying government staff, while others do not, is bad for the long-term prospects of the fiscal reform plans and bad for the short-term staff stability within the district. In addition, there is a need to develop procedures to provide health care to indigents who are unable to pay for health care. It is unacceptable that people are dying as a result of being turned away from health facilities due to their inability to pay. There is a need to further investigate the cost and circumstances which cause people to be turned away from health facilities. Again, one unified NGO approach should be worked out between the NGO’s with the blessing of the MOH & S.

4) Surveillance systems need to be made uniform and functional, neither of which is the case at present.  While a system is theoretically in place, it neither has the attention or priority needed for the system to function. 

5) Better monitoring of mortality can be achieved in Kenema District (and presumably in other districts as well) either through sentinel site monitoring or annual surveys such as this one.  The present high rate of mortality should be seen as a failure of the health system over the past year. Recent and/or planned changes should be evaluated in a timely manner and adjusted if they are not dramatically reducing the mortality. 

6) Community health education activities should be stepped up, especially in the areas of malaria, diarrhea, respiratory disease, vaccine preventable diseases, STD’s and HIV. Although a large percentage of decedents in this survey did seek medical care at a government health facility, it is not clear if they arrived early enough to be successfully treated. Extending community health education activities should focus on motivating the people to seek timely treatment and provide general awareness and information on the prevention of the above-mentioned diseases. In the interest of long-term sustainability, existing community networks such as the Village Development Committees, community volunteers, women’s groups and traditional birth attendants (TBA’s) could be used as vehicles in increasing community awareness.
7) There needs to be consistent and complimentary training at all levels of the health system especially with regard to referral criteria, record keeping, data collection and management, standard case definitions, treatment protocols and standard drug lists.

Figure 1. The age breakdown of the sample population in the Kenema District Mortality Survey, January 2001.




Figure 2. The causes of death as reported by the family members of the deceased in the Kenema District Mortality Survey, January 2001.




Figure 3. The age at death of the deceased reported in the Kenema District Mortality Survey, January 2001. 
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Figure 6. Chart showing the medical facilities visited for the fatal illness by the deceased in the Kenema District Mortality Survey, January 2001.
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		Kenema Mortality Survey, January 2001

		Causes of Death

		Febrile Illness								78

		Bloody Diarrhoea								5

		Diarrhoea								23

		Respiratory Infections								18

		Miscellaneous Infections								9

		Maternal deaths								4

		Neonatal deaths								10

		Trauma/Violence								6

		Chronic Conditions								8

		Unknown/Others								36

		Total								197

		NOTE:

		a. 4 of the febrile illness cases were probably due to Lassa Fever.

		b. 1 measles case was included under miscellaneous infections.

		c. There were 2 cases of tetanus, one in a neonate and one in an infant and are catagorized under neonatal deaths and miscellaneous infections respectively.

		d. 10 deaths were due to convulsions of unknown aetiology and are classified under Unknown/Others. A major proportion of them is probably secondary to febrile illness.
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Figure 5: 30 Deaths Among Children 1 - 4 years of age, Kenema District, 2000
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Figure 5: 30 Deaths Among Children 1 - 4 years of age, Kenema District, 2000
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		Number of Deaths by health facility attended
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		Deaths by age group
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