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ABSTRACT 

The purpose of the study was to compare the nutritional status of children receiving 
supplementary food from the high and low performing health centers in East Sumba District, 
Indonesia.  Assessment of all 15 health-centers was the first stage to determine the performance 
level using input-output-process approach, and 568 selected households from two performance 
categories was the second stage to investigate nutritional status.  A Scoring system was used to 
determine the performance level, and anthropometry was used to assess nutritional status.  SPSS 
10.0  and EpiInfo 6.04b were used for data analyses.  The study was conducted from February to 
March 2001. 

All input-process-output and personnel capability variables between the two performance 
levels were significantly different.  The supplementary feeding package fulfilled optimally the 
standard requirement, but the method and frequency of distribution did not.  The prevalence of 
malnutrition was significantly different between the two performance levels.  Lack of 
transportation and small number of personnel might have influenced the improper nutrition 
service management.  

 

INTRODUCTION 

In Indonesia, the health center is 
designed to provide comprehensive and 
integrated health services including curative, 
promotive, and preventive services, as well as 
community-based rehabilitation services, and 
provides nutrition services to solve nutrition 
problems and increase the nutritional status of 
the community in the working area [1][2].   

The objective of health centers is to 
improve health service coverage, bringing 
about the health care programs closer to the 
community [3][4][5].  The nutrition services 
carried out include growth monitoring, 
nutrition promotion, supplementary feeding, 
vitamin A capsules distribution, mapping of 
high-risk areas of food and nutrient deficiency, 
immunization, and diarrhea control [6][7][8].  
The evaluation of nutrition services can be 
defined as the formal determination of the 
effectiveness, efficiency, and acceptability, of a 
planned intervention to achieve stated 
objectives [1].  There are three common 
methods, which one can use to evaluate the 
quality of health care: 1) Structure of the 
institution, 2) Process, 3) Outcome, which may 
be attributable to programs carried out by 
health institutions [9]. 

The WHO study group identified the 
weaknesses that contribute to functionality of 
the health center system: 1) the service quality 
provided is often poor; 2) management 
problems which is characterized by poor team 
work, difficulties in developing and 
implementing action plans, and inadequate 

technical and managerial support capability; 
3) inadequate financial and material resources 
as well as small number of staff at the local 
level [10].  The follow-up study on growth 
monitoring and promotion in rural Kenya 
showed that the potential of growth 
monitoring has not been fully realized due to 
improper program management and small 
number of trained health workers [11].  A 
study that was conducted in 1999 in Bandung 
District showed that nutrition service quality 
is more influenced by staff capability, and 
there is no association between the health 
center performance and their outcome 
variables, such as nutritional status of under-
five children, and nutrition knowledge of the 
mothers [9][34]. 

East Sumba district is one of the two 
districts, located on the eastern part of Sumba 
Island, and southern part of East Nusa 
Tenggara.  It consists of eight sub-districts 
with 184,650 population, 16,240 under-five 
children, covering an area of 7,000.5 km2 with 
26.4/km2 population density [12][13].  During 
1998-1999 the proportion of poor households 
in East Sumba district was 70% [14]. 

To cover those population including 
under-five children, there were 15 health 
centres with the ratio 1:12,310 of population.  
The professional health staff of the health 
centers consists of 10 medical doctors, 110 
nurses, 92 midwives, and 39 other paramedics, 
who conducted the health center’s services.  
By observations, interviews, and existing data 
review it was found that the health services 
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system currently in East Sumba district is 
largely inadequate with respect to problem 
identification, provision of required services, 
and health care facility management [15].  It is 
suspected that these conditions contribute to 
the high prevalence of malnutrition in East 
Sumba. 

Based on the National Food and 
Nutrition Surveillance System (NFNSS) Team 
Report on Food and Nutrition situation in 
Indonesia [14], it was reported that the 
prevalence of malnutrition among under-five 
children in East Sumba District is 33.3%, 
higher than (31.3%) of East Nusa Tenggara 
Province’s prevalence reported by the 
Ministry of Health RI [16].  A baseline study in 
a pilot area of East Sumba district found 40.5% 
of under-five children underweight, and 
associated with the educational level of the 
father [17]. 

The objective of this study is to 
compare the nutritional status of under-five 
children receiving supplementary food from 
the high and low performing health centers in 
East Sumba District. 

 

MATERIALS AND METHODS 

Study Design 

This study was an observational 
study, and carried out in two stages.  The first 
stage was the health center’s assessment on 
nutrition services to determine the health 
center’s performance level.  The household’s 
assessment was conducted as the second stage 
to investigate the nutritional status of their 
children and its related factors.   

Location and Subjects 

The study was conducted in East 
Sumba District, East Nusa Tenggara Province, 
Indonesia.  All 15 health centers (number of 
health center by the end of the year 2000) were 
assessed to obtain the high and low 
performance categories.  The head of the 
health centers were interviewed related to the 
management process, and the health 
personnel responsible for nutrition services 
were interviewed to assess the personnel 
capability.  The four health centers were 
selected to get the sample population unit 
(Figure 6). 

The 586 children of 6-59 months old 
from 12 villages in 4 health centers were 
selected to assess the malnutrition problem, 
socioeconomic condition, services that they 
were given, and knowledge of the mothers on 
nutrition. 

Sampling Procedures and Sample Size  

Multi-stage sampling procedure was 
used in this study to get the sample units [18].  
The health centres were divided into two 
groups: 7 of high performance and 7 of low 
performance, by measuring the management 
input, process, output, and personnel 
capability, based on a combined model of 
Kielmann et al [19] and the Ministry of Health 
RI [20].  The level of category was based on the 
median value of total score, the upper median 
(7 units of health center) was the high 
performance, and below median (7 units of 
health center) was the low performance.  
Twenty-five percent of each category of health 
center was selected randomly for sample unit, 
two units of high performance, and two units 
of low performance [19]. 

The second step was the household 
assessment to assess the nutritional status of 
the children and its related factors.  Three 
villages were randomly selected of each 
performance category of the health center; 
therefore, six villages were selected.  For 
nutritional assessment, 265 households, which 
were having under-five children and received 
supplementary feeding, were selected from 
the three villages in each health center’s 
category, proportionate to population size.  To 
anticipate the dropout possibility, 10% of 
sample was added; therefore, the total 
represented sample size was 586. 

Data Collection and Statistical Analyses 
Methods 

The assessment of services 
management of the health center used input-
process-output (IPO) approach to reflect the 
level of health center performance.  The 
scoring system format for assessing the service 
management aspects referred to Kielmann et 
al [19] and Ministry of Health RI [20] with 
modification, while the structured 
questionnaire and checklist format used for 
personnel assessment referred to Gross et al 
[21].  The equation of score is:   
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The scoring systems of variables were as 
follows: 

1. Management Input , which consists of: 
availability of personnel (Ps), availability 
of reports (R), availability and 
functionality of the equipment (F), 
availability and functionality of the 
transportation facilities (T), and drug 
management (D).  The equation of Input 
score was (Ps+R+F+T+D)/500 x 1000. 

2. Management Process, which consists of: 
Job description and planning process (J), 
training and supporting supervision (S), 
management support (M), frequency of 
services (O), and nutrition activity (A).  
The equation of Process score was 
(J+S+M+O+A)/500 x 1000. 

3. Management Output, which consists of: 
coverage of growth monitoring services 
(C), utilization of services (U), 
effectiveness (N), coverage of vitamin A 
capsules distribution (V), and frequency of 
nutrition education (Fn).  The equation of 
Output score was (C+U+N+V+Fn)/11 x 
1000. 

4. Personnel Capability , which consists of: 
education & training experiences (E), 
knowledge (K), skill (Sk), and appreciation 
to the nutrition program management 
(Ap).  The equation of capability score was 
(E+K+Sk+Ap)/400 x 1000. 

5. Management Score = Input + Process + 
Output, with a maximum score 3000; and 
Performance score = management score + 
capability score , with a maximum score = 
4000. 

Anthropometry was used to measure 
the nutritional status of under-five children.  
The body weight of the child was measured 
using SECA digital scale and recorded to the 
nearest 0.1 kg.  The height of the child able to 
stand was measured using “Microtoise” 
vertical tape and recorded to the nearest 0.1 
cm.  The infant and child unable to stand were 
measured using a SECA baby length board, 
and recorded to the nearest 0.1 cm. 

NutriSurvey for Windows 95 
(copyright Dr J Erhardt, Hohenheim 
University) was used to calculate the nutrient 
content of supplementary food distributed to 
the children.  EpiInfo was used to convert 
anthropometric data into WFA, HFA, and 
WFH Z -scores, and compared to WHO/NCHS 
international reference data curve.  Household 
data entry, cleaning, and analysis were 
performed using SPSS for Windows version 
10.0.  Analysis of variance, T-test, and 
Pearson’s Chi-square were used to test 
significances among variables.  The cut-off 
point of -2 Z score was used to classify 
nutritional status [22].  Health center 
performance data on nutrition service 
management was developed, analyzed, and 
interpreted by using Mann-Whitney and 
Spearman’s nonparametric correlation [23]. 

Ethical consideration 

Data collection was conducted after the 
purposes and objectives of the study have 
been clearly informed to the respondents and 
resource persons.  The respondents were 
assured that any information provided by 
them was kept strictly confidential, and no 
individual person was identified in any of the 
reports as the result of this study.  The 
research protocol received ethical clearance 
from the ethical committee of the University of 
Indonesia. 

 

RESULTS 

Performance Score of the Health Centers 

1.  Management Inputs 

In the high performing health centers, 
the medical doctors fulfilled 38.9%, Nutrition 
advisers fulfilled 57.0%, and the 
midwives/nurses 85.7% of the number that 
should be allocated.  In the low performing 
health centers, the above personnel fulfilled 
20.1% of the medical doctors, 29.0% of the 
nutrition advisers, and 83.9% of the 
nurses/midwives.  But it was not significantly 
different between the two types of health 
center (Figure 1). 

The median score of Input variable of 
the high performing health center was 777 
with 758 minimum score and 887 maximum 
score.  The median score of Input variable of 

  Assessed score 
———————   x  Constant 
  Potential score 
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the low performing health center was 676 with 
613 minimum score and 770 maximum score.  
Analysis by Mann-Whitney U-Test showed 
that there was a significant difference in scores 
between the Input variables of the high and 
low performing health center (p=0.004) (Table 
2). 

Median, minimum, and maximum 
scores of the transportation facilities of input 
variable in the high performing health center 
was 100, while in the low performing health 
center there were 50, 50, and 100.  Analysis by 
Mann-Whitney U-Test showed that the 
transportation facilities scores of the high and 
low performing health centers was 
significantly different with p=0.023 (Table 1).  

2.  Management Process 

In the high performing health centers, 
the median score of the process variable was 
813 with 706 minimum score and 878 
maximum score.  In the low performing health 
center, the scores were 670, 519, and 753.  
Analysis by Mann-Whitney U-Test showed a 
significant difference between the process 
variable score of the two performance levels 
with p=0.004 (Table 2).   

The median score of nutrition services 
frequency in the high performing health 
centers is 100, with 100 minimum score and 
100 maximum score.  In the low performing 
health centers, the median, minimum, and 
maximum scores were 80, 50, and 100.  
Analysis by Mann-Whitney U-Test showed 
that the frequency of nutrition services was 
significantly different with p=0.025 (Table 1).  
The supplementary feeding program was 
included in frequency of nutrition services.   

The other components of the process 
variable were not statistically significantly 
different between the two performance 
categories. 

3.  Management Outputs 

In the high performing health centers, 
the median score of the output variable was 
727 with 636 minimum score and 909 
maximum score.  In the low performing health 
center, the scores were 636, 636, and 727.  
Analysis by Mann-Whitney U-Test showed a 
significant difference between the output 
variable score of the two performance levels 
with p=0.026 (Table 2).    

The median score of the frequency of 
nutrition education in the high performing 
health centers was 79 with 74 minimum score 
and 80 maximum score.  In the low 
performing health center, the scores were 71, 
68, and 74.  Analysis by Mann-Whitney U-Test 
showed a significant difference of nutrition 
education frequency score between high and 
low performing health center with p=0.002 
(Table 1). 

The median score of the coverage of 
vitamin A capsules in the high performing 
health centers was 90 with 65 minimum score 
and 92 maximum score.  In the low 
performing health center, the scores were 62, 
43, and 80.  Analysis by Mann-Whitney U-Test 
showed a significant difference of the coverage 
of vitamin A capsules between the high and 
low performing health center with p=0.012 
(Table 1).  The other components of output 
variable were not statistically significant 
different between the two performance 
categories. 

4.  Personnel Capability 

In the high performing health centers, 
the median score of the personnel capability 
variable was 733 with 686 minimum score and 
839 maximum score.  In the low performing 
health center, the scores were 642, 308, and 
716.  Analysis by Mann-Whitney U-Test 
showed a significant difference between the 
personnel capability score of the high and low 
performing health centers with p=0.006 (Table 
2).    

The median score of skill in the high 
performing health centers was 74 with 63 
minimum score and 78 maximum score.  In 
the low performing health center, the scores 
were 63, 29, and 76.  Analysis by Mann-
Whitney U-Test showed a significant 
difference of skill score between the two 
health center’s categories with p=0.029 (Table 
1). 

The median score of appreciation in 
the high performing health centers was 89 
with 75 minimum score and 95 maximum 
score.  In the low performing health center, the 
scores were 70, 40, and 81.  Analysis by Mann-
Whitney U-Test showed a significant 
difference of the personnel appreciation 
between the two categories with p=0.015 
(Table 1).  The other components of capability 
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(training experiences and knowledge) were 
not statistically significant different between 
the two health center’s categories. 

The overall performance score 
consisted of Input + Process + Output + 
Personnel Capability.  The median score of 
performance in the high performing health 
centers were 2987 with 2822 minimum score 
and 3266 maximum score.  In the low 
performing health center, the scores were 
2571, 2037, and 2665.  Analysis by Mann-
Whitney U-Test showed a significant 
difference of performance score between the 
high and low performing health centers with 
p=0.002 (Table 1 and Table 2). 

Supplementary Feeding 

Based on the register book available in 
the health center, the supplementary feeding 
service was stopped one month before the 
study was conducted.  The supplementary 
food package was divided into two forms: 
food for baby (6 -11 months old) and food for 
child (12-59 months old).  “Baby food” was 
distributed as porridge, while the “child food” 
as ordinary/local food.  The nutrients content 
of the food package for the baby had 328-407 
kcal of Energy and 10 g of Protein, while the 
“child food” package had 440-594 kcal of 
Energy and 11 g of Protein (Table 4). 

The frequency of food given to the 
child was assessed through the mothers by 
interviewing during household data 
collection.  In the high performing health 
center, most of the children were given cooked 
food daily (51.6%) and 11% uncooked weekly.  
In the low performing health center’s area 11% 
of the children was given cooked food daily 
and 59.6% uncooked food weekly.  It reflects 
that the high performing health center manage 
the supplementary feeding program better 
than low performing health center.  The 
difference was significant with p<0.01 using 
Pearson’s Chi-square test (Table 5).   

Growth Monitoring 

The coverage of children having 
growth charts both in the low and high 
performing area were high, 93.7% and 95.5% 
respectively, but it was not significantly 
different.  The coverage of vitamin A capsules 
distribution in the high performing health 
center’s area (91.4%) was significantly higher 

than (79.5%) in the low performing area 
(p<0.01, Pearson’s Chi-square test).  DPT and 
Measles immunizations coverage were 
significantly different between the low and 
high performing health centers (p<0.05 and 
p<0.01, Pearson’s Chi-square test).  The 
coverage of DPT and Measles immunizations 
in the low performing area were 84.2% and 
84.9%, while in the high performing area 
91.0% and 92.8% respectively. 

Socio-economic status 

Both in the high or low performing 
health center area most were farmers.  But the 
percentage in the high area was significantly 
higher (90.1%) than the low performance area 
(77.3%).  Meanwhile, the percentage of food 
expenditure per capita in the low performing 
area was 68.9%, and significantly lower than 
71.7% in the high performing area (Tables 3). 

Both mothers and fathers in the low 
performing area have a significantly higher 
proportion of schooling time than the high 
performing area (p<0.01, Pearson’s chi-square 
test).  The mothers and fathers with less than 4 
years of schooling in the low performing area 
was significantly lower than the high 
performing area.  

Community participation 

Community participation was 
represented by the frequency of bringing 
children to the posyandu for weighing and 
attending the nutrition education classes.  The 
mothers who attended nutrition education 
classes more than five times in the low 
performing area was 31.1%, significantly 
higher than 25.1% in the high performing area.  
In the low performing area, 72.2% of the 
mothers brought their child every month for 
weighing, which was significantly lower than 
78.0% in the high performing area. 

Nutritional Status of the Children 

Based on the WHO cut-off point, 
nutritional status of the children was divided 
into two categories: normal and malnourished.  
This study found a prevalence of Underweight 
children (Weight-for-age Z-score <-2) in the high 
performing area of 31.6%, Wasted (Weight-for-
height Z-score <-2) of 25.1%, and Stunted 
(Height-for-age Z-score <-2) of 18.9%.  The 
prevalence of malnourished children in the 
low performing area was 57.0% of 
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Underweight, 42.2% of Wasted, and 29.6% of 
Stunted.  The differences were statistically 
significant with p<0.01 using Pearson’s Chi-
square test (Figure 2).  Compared to the NCHS 
reference curve, all observed data curves were 
shifted to the left (Figures 3 , 4, and 5). 

 

DISCUSSIONS 

Nutrition Services 

As seen in Figure 1, there was a 
tendency that the achievement of personnel 
related to the nutrition services in the high 
performing health center’s area was higher 
than the low performing health center’s area.  
The most critical requirement was for medical 
doctors and nutrition advisers.  Figure 1 
shows the fulfillment of medical doctors in the 
low performing health center’s area was 
achieved 20.1% of the requirement, and 38.9% 
in the high performing health center’s area.  
Nutrition advisers were achieved 29.0% of the 
requirement in the low performance, and 
57.0% in the high performance health centers.  
The small number of personnel might have led 
to the insufficient nutrition services 
management, and it might have reduced the 
capability of the health team in implementing 
the community development approach and 
making technical solutions.   

An evaluation study on immunization 
coverage in Zaire showed that coverage was 
highly dependent on availability, accessibility, 
and utilization of the facilities [29].  Similar 
findings in South Africa by Ferrinho et al [31], 
showed that the purposeful action by a team 
of health staff is required to provide technical 
solutions and helping the people to achieve 
improved living conditions.  It also might be 
the weakness of the nutrition services of the 
health centers to achieve the objectives of the 
health center’s guidelines [2].  Similar findings 
was also found in a rural Kenya study by 
Ettyang et al [11], the small number of trained 
health staff is one of the weaknesses of the 
health center’s management, and leading to a 
low coverage and utilization of nutrition 
services. 

The opinion of the regional 
governance autonomy was also of influence to 
reduce the number of new graduated medical 
doctors chosen to work in East Sumba.  

Meanwhile, the previous doctors would not 
like to extend their working time.  Therefore, 
the availability of a sufficient number of 
medical doctors would influence the health 
center’s management process better. 

Referring to Table 1, transportation 
facilities in the high performing health center’s 
area have a significantly higher score than the 
low performing health center’s area.  The high 
performing health center’s area has 100% of 
well functioning transportation facilities, while 
the low performing category has 50%.  The 
frequency of nutrition services, frequency of 
nutrition education, coverage of vitamin A 
capsules distribution, and capability of 
personnel in the high performance were also 
higher than the low performance health 
centers.  It illustrates that better transportation 
facilities might be supportive to increase the 
management process, and might lead to 
higher service outputs.  Based on Table 2, it 
shows better input, process, and more capable 
staff, which might have affected the better 
scores of nutrition services quality, and overall 
performance.  Similar findings in the Bandung 
study by Suparman et al [32], showed that 
staff capability on nutrition, influenced the 
nutrition service quality [9].  

Similarly, the study conducted by 
Brouwere and Balen in Zaire, showed that the 
presence of medical doctors in rural areas 
would help the health center’s staff to be more 
capable to rationalize the distribution of tasks, 
manage the material and human resources, 
and maintain a dialogue with individuals and 
groups in order to obtain community 
participation [24].  It was also similar to the 
weaknesses identified by the WHO study 
group, the contributor of the problem in the 
present functioning of the health center system 
were difficulties in developing and 
implementing action plans, inadequate 
technical and managerial support capability, 
and small number of staff [10]. 

Supplementary Feeding  

Based on the guidelines of 
supplementary feeding [6], the nutrients 
content of the child-feeding package optimally 
fulfilled the requirements, both in energy and 
protein content.  The energy content of the 
“baby-feeding” package fulfilled 100% in the 
low performing health center’s area, and 91% 
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in the high performing health center’s area, 
while the protein content fulfilled 100% for 
both the high and low performing health 
center’s area. 

In the high performing area, 52% of 
the children received supplementary food 
daily, higher than the low performing area 
(11%), while the children who received weekly 
in the low performing area was 60% compared 
to 11% in the high performing area.  It was 
also shown that the supplementary food given 
monthly was 29.4% in the low performing 
health center’s area and 37.4% in the high 
performing area, while according to the 
guidelines [6], the supplementary feeding 
package should be given daily for the babies 
and weekly for the children.  The low 
coverage and difference in frequency of 
supplementary food distribution might have 
been due to lack of transportation facilities 
and geographical barrier, combined with the 
small number of personnel responsible for 
nutrition services.  The study in Bandung [32] 
showed that the low quality and quantity of 
nutrition services was correlated to inadequate 
transport facilities and geographical barrier.  A 
study in Zaire showed that the inability of 
health staff to deal with the continuous 
management of the program was affected by 
many children dropped out at some stage of 
immunization services [29]. 

Based on interview during the study, 
the mothers cooked the food for their child 
themselves, and the health center’s staff 
monitor in uncertain frequency.  These 
methods will not support the achievement of 
the supplementary feeding objective, because 
the actual consumption of the supplementary 
food is unknown whether the child ate it or 
not.  Again, it might be related to the small 
number of staff and geographical constraint.  
The study in Bandung [9][32] and the study in 
Zaire [20] support this study result.  Although, 
this study collected the data directly from the 
households, and it did not make comparisons 
with the health center’s data, due to the health 
center’s limited documentation.  But this study 
expected the reliability of the information that 
the households had given. 

Nutritional Status of the Children 

Based on the mean value of Z-scores, 
there was a strongly significant difference of 

weight-for-age and weight-for-height between 
the low and high performing health center’s 
area.  The height-for-age value also tent to be 
similar to weight-for-age, although it was not 
significantly different.  Analyses by prevalence 
showed that all categories of malnutrition in 
the low performing health center’s area were 
higher than the high performing area (Figure 
2).  On the contrary, findings in the Bandung 
study [32] concluded that the performance of 
the health center was not associated to the 
prevalence of malnutrition.  It might be caused 
by the factors and variables that were included 
in the study.  This study assessed specific 
variables of the nutrition services, while the 
study in Bandung assessed the health and 
nutrition service variables. 

WHO [22] categorizes the severity 
level of malnutrition problem into four levels: 
Low, Medium, High, and Very High.  Based 
on those categories, the prevalence of 
underweight and wasted children both in the 
low and high performing health center’s area 
are categorized as very high, while the 
prevalence of stunted as medium and low.  
Compared to the NCHS reference curves 
(Figure 3, 4, and 5) all curves of the observed 
data of this study were left shifted relative to 
the reference.  But the curves of Weight-for-
height and Weight-for-age Z-scores show a 
dramatic downward shift relative to the 
reference.  Similar findings were observed in 
the Sudan study [22] that was done during the 
1993 famine in southern Sudan.  This present 
study was done during a similar condition, 
economic crisis during 1999-2000 (that 
influenced food production and the capability 
of the households to consume sufficient 
nutrients), and the highest at risk population 
group are under-five children. 

The prevalence of underweight 
children in this study area was higher than the 
specific study in East Sumba by Khusun [17] 
that found 40.5% of children were 
underweight.  The finding of this study for 
underweight children was also higher than the 
NFNSS found in East Sumba district during 
1999, which was 33.3% [14].  The different 
findings might be related to the different 
sample area and sampling frame chosen. 

The analyses also showed a tendency 
that the supplementary feeding program did 
not effectively reduce the malnutrition 
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problem in the study area.  Although it was 
difficult to do the assessment of the previous 
malnutrition problem, due to incomplete data 
of the respective health centers.  Referring to 
the assessment of the health center, 
management of the health center on nutrition 
services plays a big role on improving the 
nutritional status of the children in the 
respective area.  Inability of the health staff to 
deal with the continuous management might 
also be associated to the method of 
supplementary feeding done.  A similar study 
in Zaire showed that the program was not 
effective due to improper management [29]. 

Disease is one determinant factor of 
the malnutrition problem as found by Unicef 
[26].  A high prevalence of several infectious 
diseases was found in this study area.  The 
Unicef finding supports the results of this 
study. 

 

CONCLUSIONS 

1. The high performing health center has a 
lower prevalence of malnutrition than the 
low performing health center.  Better 
input, better process, and more capable 
personnel might lead to a better score of 
nutrition services performance of the 
health center in East Sumba District, and it 
might lead to better nutritional status of 
under-five children.   

2. Better performance of nutrition services of 
the health center might not lead to better 
management of supplementary food 
distribution of the health center in East 
Sumba District.  Inadequate transportation 
facilities and small number of personnel 
might have contributed to the present 
ineffective functioning of the 
supplementary feeding program. 
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APPENDICES 
 
Table 1. The performance component scores of the high and low performing health centers 
 

Score  
Performance Components Potential 

Score 
Low performing 

health center 
High performing 

health center 

 
Statistical 

test 1) 
 
Personnel availability 
Report & record availability 
Equipment facility 
Transport facility * 
Drug management 

 
100 
100 
100 
100 
100 

(n = 7) 
56 (33, 79) 
85 (41, 87) 
56 (38, 69) 
50 (50, 100) 
100 (80, 100) 

(n = 7) 
57 (33, 88) 
84 (62, 90) 
56 (56, 75) 

100 (100, 100) 
100 (80, 100) 

 
Ns 
Ns 
Ns 

p=0.023 
Ns 

Management Input ** 1000 676 (613, 770) 777 (758, 887) p=0.004 
Job description 
Job training & supervision 
Management support  
Frequency of nutrition services * 
Nutrition services available 

100 
100 
100 
100 
100 

75 (50, 75) 
43 (14, 79) 
75 (50, 75) 
80 (50, 100) 
78 (67, 89) 

75 (63, 100) 
50 (43, 86) 
75 (63, 100) 

100(100, 100) 
78 (67, 89) 

Ns 
Ns 
Ns 

0.025 
Ns 

Management Process * 1000 670 (519, 753) 813(706, 878) 0.013 
Coverage of growth monitoring  
Utilization of growth monitoring 
Effectiveness of growth monitoring 
Freq. of nutrition education  ** 
Coverage of Vitamin A capsules * 

100 
100 
100 
100 
100 

99(98, 100) 
70(46, 71) 
62(56, 69) 
71(68, 74) 
62(43, 80) 

100(95, 100) 
55(41, 81) 
64(52, 80) 
79(74, 80) 
90(65, 92) 

Ns 
Ns 
Ns 

0.002 
0.012 

Management Output * 1000 636(636, 727) 727(636, 909) 0.026 
Education/training experiences 
Knowledge 
Skill * 
Appreciation * 

100 
100 
100 
100 

34(16, 47) 
88(45, 93) 
63(29, 76) 
70(40, 81) 

47(32, 66) 
97(83, 100) 
74(63, 78) 
89(75, 95) 

Ns 
Ns 

0.029 
0.015 

Personnel Capability ** 1000 642(308, 716) 733(686, 839) 0.006 
Performance (1+2+3+4) 4000 2571 (2037, 2665) 2987 (2822, 3266) 0.002 

1)  Analysis used Mann-Whitney U-Test; Ns = Not significantly different; assessed score = median (minimum, 
maximum) 

* Significantly different, p<0.05 
** Significantly different, p<0.01 
 
 
 
Table 2.   The performance score of the high and low performing health centers by 

components 
 

Score  
Components Maximum 

score 
Low performing 

health center 
High performing 

health center 
p-value 

1) 

 
1. Input ** 
2. Process *  
3. Output  * 

 
1000 
1000 
1000 

(n = 7) 
676(613, 770) 
670(519, 753) 
636(636, 727) 

(n = 7) 
777(758, 887) 
813(706, 878) 
727(636, 909) 

 
0.004 
0.013 
0.026 

Service Management** 
(1+2+3) 

3000 1885(1668, 2028) 2242(2095, 2427) 0.002 

4. Personnel capability** 1000 642(308, 716) 733(686, 839) 0.006 
Performance (1+2+3+4) ** 4000 2571(2037, 2665) 2987(2822, 3266) 0.002 

1) Analysis used Mann-Whitney U-Test; Ns = Not significantly different; assessed score = median (minimum, 
maximum) 

* Significantly different, p<0.05 
** Significantly different, p<0.01 
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Tabel 3. Socio-economic characteristics of the households 
 

Number (%)  
Characteristics X) Low performing 

health center 
High performing 

health center 

 
p-value 

Occupation of father:  
Farmer 
Craftsman 
Civil servant/Army 
Daily wage 
Dealer/trader 

(n = 242) 
77.3 
0.4 
1.7 
18.2 
2.5 

(n  = 272) 
90.1 
1.5 
4.0 
4.0 
0.4 

p <0.01 
Pearson’s 

Chi-Square 
test 

 

Percentage of food expenditure  
(mean ± SD)  

(n = 270) 
71.7 ± 18.2 

(n = 291) 
68.9 ± 14.1 

p <0.05 
T-Test 

X) Educational level of the parents was included in the socio-economic characteristics of the households.  
Information in detail is described in the detailed results part. 

* Significantly different, p<0.05 
** Significantly different, p<0.01 

 
 
Table 4.  Nutrients content of supplementary food given to the children 
 

Content 1)  
Supplementary food 

 
Unit Low performing 

health center 
High performing 

health center 
6-11 months: 

Energy 
Protein 
Iron 

 
kcal 
gram 
mg 

 
 407.0 
 10.2 
 0.8 

 
 327.5 
 10.0 
 0.7 

1-3 years: 
Energy 
Protein 
Iron 

 
kcal 
gram 
mg 

 
 440.0 
 11.1 
 1.7 

 
 593.9 
 10.7 
 1.8 

1) Analysis used NutriSurvey for Windows 95, Dr. J. Erhardt, Hohenheim University. 
 

 
 
Table 5.  Comparisons of the supplementary feeding services in the high and low 

performing health centre’s area 
Coverage (%)  

Supplementary feeding Low performing 
health center 

High performing 
health center 

 
Statistical test 

Frequency & method:   
Daily, cooked 
Weekly, uncooked 1)  
Monthly, uncooked 

(n = 255) 
11.0 
59.6 
29.4 

(n = 281) 
51.6 
11.0 
37.4 

 
Pearson’s chi-

square test 
p <0.01 

1) The food is given in package for six days, while one certain day the health personnel or midwife cooked and 
distributed the food to the children. 
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Figure 1. Availability of health center personnel involved in nutrition program 
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Figure 2. Prevalence of malnutrition of the children in the study area compared to WHO 
lowest cut-off point of severity level. 

 

20.1%
29.0%

83.9%

38.9%

57.0%

85.7%

Medical doctor Nutrition adviser Midwife/Nurses

Fu
lfi

llm
en

t 
(%

)

Low performing health center

High performing health center



http://www.gizi.net 

14 

0

5

10

15

20

25

30

-5 -4 -2 -1 1 2 4 5

Z-SCORE

Pe
rc

en
ta

ge
NCHS Reference curve

High performing health center

Low performing health center

 
 
Figure 3. Weight for age Z-score of under-five children in East Sumba District compared to 

NCHS reference data curve. 
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Figure 4. Height for age Z-score of under-five children in East Sumba District compared to 

NCHS reference data curve 
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Figure 5. Weight for height Z-score of under-five children in East Sumba District compared 

to NCHS reference data curve 
 
 

 
Figure 6. Map of work area in East Sumba District divided by Health Center 
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