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Access to primary health care can improve the nutritional status and survival of preschool children. The
effect of the universal provision of primary health care in Botswana on the prevalence, types, and
determinants of malnutrition in preschool children is unclear. 522 children 0 - 5 years old from 12
clinics in the greater Gaborone area were studied to address this gap. Children's weights and heights
were measured. Birth weights, age, sex, household's socio-economic factors, children’s illness status
and services sought at the clinics were obtained through care giver interviews and confirmed by the
data in the health cards. 11.3 and 13.7% of children were stunted and wasted, respectively. Stunting and
wasting ranged from 9.1 and 3.6% in middle-high income neighborhoods to 18.2 and 20.8% in low
income neighborhoods, respectively. Households' socio-economic factors were significantly
associated with households' location. Consequently, househelds' location was a strong determinant of
nutritional status. Children in higher income neighbeorhoods had better growth indicators than children
in lower income neighborhoods. This was true regardless of the illness status of children and the
services sought from the clinics. Therefore, where large socic-economic disparities exist, access to
primary healthcare may not equitably support households in improving the nutritional status of

children.
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INTRODUCTION

Primary health care, inclusive of medical care, immuniza-
tions, vitarnin A supplemantation, routine growth monito-
ring and age-appropriate supplemantary foods, have
been shown to improve the survival of children (Gelband
and Standsfield, 2001). These programs support house-
holds by providing timely management of childhood
illnesses, nutrition education and supplementary foods.
For children with access to primary healthcare, the servi-
ces provided to support health and dietary intake, are the
two immediate determinants of child survival as concept-
ualized by the UNICEF conceptual framework of child
survival (UNICEF, 1996).

Consequently, the prevalence of malnutrition in pre-
school children in countries which promote universal
access to primary health care for children, such as Bots-
wana, is expected to be low. This expectation follows
logically from the interactions of care, health and diet on
the survival of children (UNICEF, 1886) and is supported
by obsenvations from other studies.

Access to primary health care sewices in Botswana
has improved greatly over the years. In 1995 83 and 98%
of people residing in the rural and urban areas were
estimated to live within 15 km of a health facility,
respectively (Central Statistics Office, 2001). Within the
same period, 81 and 94% of the rural and urban
population was estimated to live within & km of a health
facility. With more health facilities constructed as per the
Mational Development Plan 9, access to health facilities
has continued to improve (Ministry of Finance and
Development Planning, 2003). In addition to the shrinking
distance between health facilties and the users, access
to primary heafthcare sewices in Botswana is also
enhanced by the provision of services at no cost fo
women and children. However, the impact of increased
access to primary healthcare on the nutritional status of
preschool chidren has not been documented. Previous
studies have examined the nutritional status and feading
practices of preschool children in general irespactive of
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the level of access to health care (Central Statistics Of-
fice, 2001; Aplogan =t al, 1996, Gobotswang, 1598,
Tharakan and Suchindran, 1999). While such studies
provide insights inte nutritional status, the benefits of
access to primary health care are not clear or accounted
for.

In additicn, the monitoring of the nutritional status of
preschool children by the Botswana Matiocnal Mutrition
Surveillance System (BNNSS) only captures weight-for-
age and gender, but not other indicators of undernutrition
in children. The prevalence, types and determinants of
undernutrition such as socio-economic factors can pro-
vide useful health education and policy information. This
study was conducted to address these gaps especially as
they pertain to preschool children, who have access to
health care. The study sites were conveniently restricted
to Gaborone and the nearby vilages because of the
higher density of health facilities in the area compared to
other areas in Botswana.

METHODS
Study sies and sampling

A cross sactional survay deasign was usad to study the nutrtional
status of children with access to primary health care. To be eligible
for inchusion, children had to be O - 5 years of age and have accoss
to health facilities in the greater Gaborone ama. Chikdren wane
considared to have access to health facilities if they had received
sarvices from any primary health cam facility in the greater
Gaborona area within a 30 day pariod prior to data collaction.

Study children ware salacted systematically from haalth care faci-
lities in Gaborona City and villages within 15 km of the city (Mogo-
ditshana, Mmaopana, Matsimatlhaba and Gabana). Tha clinics inthe
village of Tlokwang wam nat included becauvse the Main clinic in
Thkokwang was undar renovation. Ragular clients of the Main clinic
racaivad cam at Village Clinic in Gaborona. The study team, consis-
ting of the author and 4 trained mssarch assistants visited each
clinic for 2 consacutive days to econuit subjects and collect data. All
tha clinics within Gaborone city and the neighboring villages wene
visitad in no particular ordar, but all clinics in Gaborona weane visitad
bafora clinics outside the city. During each visit the study team
racruitad avary fifth child 0 - 5 years of age who was queuing for
sarvica.

Tha children’s care givers ware intarviewad to gathar data on the
childran's and housaholds' demographic characternistics, dietary and
faading bahaviors, whathar tha child was ill or nat, and the purpose
for tha clinic visit. The intarview was guidad by a stroectured and pra-
tastad questionnaire. To be eligible for the interview adults accom-
panying the child had to live with tha child in tha same housahold
and ba the primary care giver for the child. Childran who weme
brought to the clinic by non-primary care givers wene excluded.
Cara giver msponsas about the children's birth waights, age, and
age of mathar ware varified by the information in the children’s clinic
cards. In addition, children's weights and heights ware measured to
datarmina their nutritional status. Owvenmall, data wame obtained from
522 children from 12 haalth facilities inthe greater Gaborong area.

Assessment of nutritional status

Waight-for-age, height-for-age and weight-for-height z-scores of
childran wara calculated wsing the Epi. Info 2002 (Centars for
Dissase Control and Prevention, 2002). Childran ware considensd

to have adaquata growth whan their weight-for-age and haight-for-
&g wara graatar than -2 z-scomes of the WHO mfarance standards
for aach growth indee. Childran with waight-for-age and haight-for-
age at or balow -2 z scoms wae considerad to be undarwsaight or
sturad raspactivaly.

Data analysis

For furthar analysis, tha z-scom file was imported into SPSS. Baoth
bi-variatea and multivariate analyses wam conductad to datarmina
tha comalatas of nutritional status. Chi-Sguare tests wara usad to
compars the provalence of malnutriion by clinic location and
various catagorical housahold factors. Binary unconditional logistic
ragrassion modals wara built to pradict the likelihood of adaguate
waight-for-age and heightfor-age z scoms (WAZ and HAZ)
raspactivaly). Varnablas that ware significantly associated with tha
waight-for-age and haight- for-age z-scoms at the bi-variate laval
wara usad to genarate a binary logistic regrassion madal pradicting
the adaquacy of nutritional states (greater than -2 standard
daviations of tha mean HAZ and WAZ. Thasa logistic regression
modals wara run using the backward stepwisa (LR) procadura
which was sat to drop the predictor variables if thair Wald statistic
had a comasponding alpha of greatar tham 109,

RESULTS
Sample characteristics

A total of 522 children were enrolled from 12 clinics in
Gaborone and the surrounding villages. Forty-six percent
of the children were male. Of the 522 children in the
study, 73.8% (n =385) children attended the Child Wel-
fare Clinic for preventive care. Services provided at the
Child Welfare Clinic included growth monitoring, immuni-
zations and provision of supplementary feeding rafions.
About 25% (n = 125) of the children were seeking
consultations for various childhood illnesses, while 2.3%
(n = 12} children were on follow-up came visits. Seventy-
five percent of the children were accompanied by their
mothers while the rest were accompanied by other adult
relatives. The majority (59.8%) of the children were born
to mothers between 20 - 30 years. Thirty- two (6.2%) and
37 (7.1%) children were born to teenage mothers and
mothers over 41 years of age, respectively. A low-birth
weight prevalence of 13.4% was obsenved in this study.
Maost households (47.5%) were male headed. However,
grandmothers were alse heads of the households for a
large percentage (37.4%) of study children. This differed
based on household location. A larger percent-tage of
households (45.6%) in poorer neighborhoods were hea-
ded by grandmothers compared to those in middle
(29.1%%) to upper income neighborhoods. Other observed
differences in households' characteristics were associa-
ted with clinic location and are displayed in Table 1.
These included maternal age, employment, education
and marital status and access towater (indoor plumbing).

Characteristics of households by location

Given the significant association between the prevalence



Table 1. Charactanstics of housahokds by the location.
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Variables Adjacent Adjacent to In middle to In neighborhoods In neighborhoods
villages low income 'upp&r income with mixed income with low income
(20 km) | neighborhoods| neighborhoods houssholds houssholds N ()
N (%) N (%) M (%) N (25)

House hold head***

Fathar B4 (42.7) 76 (59.4) 29 (52.7) 38 (35.2) 40 (50.8)

Maothar 17 (12.0) 8 (B.3) 10(148.2) 20 (18.5) 3 (3.8)

Grandparant 68 (45.3) 44 (34 .4) 16 (29.1) 50 {46.30) 36 (45.6)

Marital status™

Married 27 (18.2) 34 (36.8) 19 (35.8) 14 {13.2) 3 (3.8)

Cohalkiting 47 (31.8) 45 (35.4) 13 (39.8) 28 (26.4) 46 (58.2)

Single T4 (5000 48 (37.8) 21 (24.5) B4 (80.4) 30 (38)

Maternal age*

Unidar 21 24 (16.0) 19 (14.7) B (10.9) 16 (15.2) 17 (21.5)

22.30 81 (54.00 57 (44.2) 23 (41.8) 51 (48.8) 48 (41.8)

31 and older 45 (30.0 53 (41.1) 26 (47.3) 38 (36.2) 14 (17 .7)

Maternal education®**

Undar primary 20 (13.3) 813.3) 3(5.4) 11 {10.4) 6 (7.6)

Primary 25 (16.7) 26 (20.2) 9(18.1) 18 {15.1} 22 (27 .B)

Sacondary 95 (B3.3) 82 (B3.B) 26 (46.4) B4 (B80.4) 48 (60.8)

Tartiary 10 (B.7) 13 (10.1) 18 (32.1) 15 (14.2) 3 (3.8)

Maternal employment ™

Employed 55 (37 .4) 65 (50.8) 35 (63.2) 57 (52.4) 18 (22.8)

Mot amployed 92 (62.8) 63 (49.2) 20 [36.4) 51 (47.2) B1({77.2)

Water source”™

Indoor plumbing 18 (10.7) 44 (34 .4) 37 (B86.1) 39 (36.4) 4 (5.1}

Private stand pipe 68 (45.5) B9 (53.9) 19 (33.9)° 54 (50.5) S11.4)

Communal stand pipe BE (44.0) 15 {11.7) 0 (0.0} 14 {13.1} BB |'E.E..5]3

"Households with the least pevalence of stunting and undarweight. A1l howsaholds with standpipes were from the sarvice area of Main clinicin
Tiokweng. This dinic was closad for mnovations at the time of data collaction. “"Housahold with the highest prevalance of underweight and

stunting. **"P=0.001; **P=0.01; *P=0.05.

of malnutrition and the location of households, further
analysis were done to establish distinguishing factors
petween households in locations associated with higher
prevalence of undernutrition and those in locations with
low undernutrition rates. The results, as shown in Table
1, show that households in locations with the highest
prevalence of under nutrition fared worse in maternal
employment, tertiary education and access o indoor
plumbing. Mothers in these locations also tended to be
younger comparad o those in other lecations. Further, a
higher percentage of mothers in the lower income
households were in non-marital co-habiting relationships
compared to mothers in other locations. For example, the
proportion of mothers under 21 years of age is twice as
high in low income neighborhoods compared to those
from middle te upper income neighborhoods. The
households in the nearty villages and these adjacent to
low-income neighborhoods in the city were the second
and third worse off households with respeact to the propor-
tion of younger mothers. With regard to the employment

status, 77.2% of mothers in households in low income
neighbornoods were unemployed compared to 36.4% in
middle to upper income houssholds. Similarly to the
disproportionately  large number of young mothers,
housshaolds in the nearky villages and those adjacent to
low-income neighberhoods in the city had the second and
third worst rate of unemployment in mothears respactively.
With a few exceptions households in low income neigh-
borhoods fared worse in variables associated with child
undernutrition followed by those in villages and those in
the city that are located next to low income neighbor-
hoods. These results suggest that the howsehold location
can be used as a composite proxy indicator of factors
associated with undernutrition in children with access to
primary healthcare.

Prevalence of undernutrition

Table 2 depicts the percent of stunting, underweight and
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Table 3. The pravalance of malnutrition in childran 0 -5 years by the clinic location.

Clinic Location” All Children N Percent Stunted % Underweight
Villages Adjacent to the city (15 kms) (Gabans, 120 167 12.4
Mogoditshane, Mmopana, Matsimotlhaba clinics)

Adjacent to low income housseholds (Broadhurst 1, 127 14.2 11.8
2,and 3 clinics )

Clinics in predominately middle to upper income 55 9.1 3.6
housahelds (Village clinic)

Neighborhoods with houwseholds of varying  income 107 14.2 6.5
levels (Bontleng, Extension 14 and Block 9 Clinics)

Neighborhoods  with  predominately  low  income T 18.2 20.8
households (Old Naledi Clinic)

All clinics 522 (701137 (58] 11.3

"Sinca childranweare anrolled at tha clinics, the location of the dinic was wsad as the location of the housahold. While houwsa holds
mambers are not restricted to wsa clinics outside thair residential location, most housaholds wse clinics in their neighborhoods.

Table 2. Pravalence of undamutrition in children by differant age
Qroups.

Prevalknce of malnutrition by age
Undernutrition (menths)
012 13-36 37-60 0-60
Stunted” 11.8 11.3 222 137
Underweight™ 4.7 13.1 19.3 11.3
Wastad 2.6 4.2 55 3.9

"P=0008; " P=0.001.

wasting by age. An estimated 11.3 and 13.7% of children
0 - 5 years old had weight-for-age and height-for- age z
scores below -2 standard deviations of the mean of the
reference population and were therefore classified as
underweight and stunted respectively. The prevalence of
both stunting and underwsight increased with age. The
prevalence of stunting ranged from 11.6% in children 0 -
12 months of age to 22.2% for those 37- 680 months. The
prevalence of underweight ranged from 4.7% in children
0 - 12 months to 19.3% in children 37 - 80 months. A
similar trend was obsened with regard to wasting, with
2.68% of children 0 - 12 months and 5.5% of children 57 -
60 months wasted. In all the growth indices, children 37 -
60 fared worst compared to others.

The prevalence of underweight was significantly higher
(p=0.01} In boys (14.5%) compared to girls (8.6%:). The
prevalence of stunting was also higher in boys (16.5%)
than in girls (11.3%) at p<0.10. Study observations also
showed significant differences in the prevalence of
undernutrition by the location of the clinics where the
children were enrolled. Since clinics service specific
residential areas, clinic locations were equated with
household locations. Children fram clinics, and by extan-
sion, households located in or adjacent to neighborhoods
predominantly occupied by low income households exhi-
bited higher prevalence of both stunting and under-waight

compared to those from middle to upper income neigh-
borhoods (Table 3). The prevalence of malnutrition was
not significantly related to illness status. In Table 4,
logistic regression modeling showed that children's sex,
age and the location of households were strong predic-
tors of weight-for-age in this population. Controlling for
other variables, girls were 1.95 times more likely (P<0.05)
fo have adeguate weight-for-age than boys. With respect
to age, children under 12 months were 5.0% times more
likely (p<0.001) to have adequate weight-for-age compa-
red to those over 37 months of age. Mo significant differ-
ences were observed between the likelihood of adeguate
weight-for-age between children of ages 13-36 months
and those over 37 months of age.

Children enrolled in clinics located in low income
neighborhoods were the least likely (p<0.001) to have
adeguate weight-for-age compared to neighborhoods
with predominately middle to upper income households.
Such children were only 13% as likely to have adeguate
weight-for-age compared to children living in neighbor-
rhoods with predominately middle to upper income hou-
seholds. Although only significantly different at p<0.10,
children enrolled from clinics adjacent to low income
neighborhoods and from clinics In villages about 15km
from the City (Gaborone) were also less likely to have
adequate weight-for-age z-scores.

With respect to height-for-age (Table B), birth weight,
age and perceived adeguacy of food for household mem-
bers were significant predictors. Children with low-kirth
weight (< 2.5 kg) were only 293 as likely to have height-
for-age z-scores greater than -2 (p<0.001). Compared to
children 37 - &0 months, children 0 - 12 and 13 - 36
months were 218 and 2.23 times as likely to have ade-
guate height-for-age z-scores respectively. In the house-
holds with perceived sufficient amounts of food for all
members of the household at all times children were 3.31
times more likely to have adequate height-of- age z-sco-
res than children in households whene food was desmed
as sometimes not being enough for all house-hold memb-
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Table 4. Datarminants of adeguats waight-for-age.
Characteristics Odds 95% Cl
Sax ~*
Famale 1.95 1.08 —3.52
Child age in manths
012 508 218 -11.94
13-36 1.28 0.66 — 2.49
Clinic Lecation"”
Villages Adjacent to the city 0.25 0.54-1.11
Adjacent tolow income neighborhoods = 0.24 0.051-.1.09
In neighbaerhoods with households of varing income levels * 0.51 0.10-2.59
In low income neighborhoods™ 013 0.03-0.81

"The reforance categoly, neighborhood with prodominaioly middle to upper income houssholds, is
rapresanted by Villaga City Clinic. Despita its name, this clinic is locakdin Gaborona City.*Refor to table 3
for the nameas of tha clinics in each of the idandfied locations. **P<0.001; **P=0.01.

Table 5. Datarminants of adaquate haight-for-aga.

Characteristics Odds 95% Cl
Adequacy of food

Alway s adequate™ 3.31 1.44 -7 .62
\Child's age

3-12 manths® 218 1.14 - 424
13-38 months® 2.23 1.15 - 4.36
Birth weight in kg ™~

Low-birth weight 0.29 0.16 - 0.54

“*pe D" P < .01 *P= 05

ars.

DISCUSSION

The nutritional status of preschool children with access to
primary healthcare in the greater Gaborone area is
greatly influenced by household factors. Primary health
care factors such as the type of service provided (immu-
nization, growth meonitoring, supplementary feeding or
coensultation and follow uvp for illnesses) did not emerge
as strong predictors of children's nutritional status.
Rather, the housshold location, socio-economic characte-
ristics, the care givers' parceptions about the adequacy of
food at household level and the occurrence of a low-birth
weight child in a household are some of the factors that
strongly predicted adequate height-for-age z-scores.
There is convincing evidence linking intrauterine growth
retardation and low-birth weight with poor maternal
weight gain during pregnancy and low socciceconomic
status (Hirves and Ganatra, 1994; Meel and Alvarez,
1991). Both low-birth-weight and low height-for-age z-
scores reflect chronic malnutrition. Therefore, the obser-
ved cccurrence of low-birth weight and low height-for-age

z-scores in this study suggests that chronic exposure to
inadequate nutrition is common in preschool children in
the greater Gaborone area. This problem exists despite
the fact that primary health care in Botswana includes a
supplementary feeding component for both pregnant
women and preschool children. Further, the findings
show a higher prevalence of low height-for-age z-scores
(stunting) in children whose households are located in or
adjacent to low-income neighborhoods compared to
children in middle to upper income households. This
differance is expecied because the socio-economic dis-
parities across households are likely to exacerbate the
problem in poorer households and minimize it in more
privileged households.

In predicting adequate weight-for-age z-scores, the
child's age, the child's sex and the location of households
emerged as key factors. Consistent with previcus studies,
children under twehle months had a greater likelinood of
achieving adequate weightfor-age than older childran.
Younger children are more likely to be still breastieading
(Ubomba-Jaswa and Belbase, 19%8). Amongst this age
group, some children are not on complementary foods as
yet and thus tend to have less exposure to contaminated
complemeantary feods that can trigger repeated infections
that are common in older children (RCC/SCN, 1987).

Household location strongly predicted adeguate weight-
for-age z-scores, with children in poorer households'
faring worse than children in middle to upper income
househaolds. Again, this is consistent with observations
reported by others (Gwatkin et al., 19%9; Wagstaff, 2004},
which show disproportionately higher levels of under-
nutrition and even mortality in chilkdren from poor house-
holds.

To a large extent, households' socio-economic factors
were associated with clinic locations and children's nutri-
tional status. Households located in or adjacent to poor
income neighborhoods had less favorable socio-econo-
mic factors comparad to those in middle to upper income
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households. In particular, care givers in households
located in or adjacent fo low income neighborhoods had
higher unemployment rates, higher percent of care givers
with less than primary education, higher proportion of
households headed by grandparents, higher percentage
of unmarried co-habiting parents and the least percent-
age of households with indoor plumbing.

In many ways the socio-economic characteristics of
households in the catchment areas of clinics located in
low income neighborhoods in the city were similar to or
worse than the characteristics of households in the neigh-
boring villages. Given the poorer socio-economic factors
in households located in low-income neighborhoods, the
higher prevalence of undernutrition in children residing in
these neighborhoods is not surprising.

The findings suggest that despite the fact that health-
care senvices wemn accessible; the disparities in house-
hold secio-economic factors overshadowed the influence
of the primary health care services on the nutritional
status of preschool children. This suggestion is consistent
with observations made by other researchers which show
that household factors such as maternal education (Cle-
land and Van Ginneken, 198%; Barret and Browne, 1896;
Toyama et al, 2001; Vavia, et al., 2003), employment
status (Vavia et al.,, 2003), family headship (Madzingira,
1905), adequacy of food intake (Pefio et al, 1991), use of
pit latrines (Gobotswang, 1998), household location and
the overall socio-economic differences between house-
holds (Hakeem, 2001; Saito et al., 1997} influence the
children's nutritional status. It is important therefore that
these additiocnal factors be taken into consideration by
health care providers and policymakers when addressing
child undernutrition.

Differing positions about the impact of primary health-
care programs on the nutritional status of children are
documented in the literature (Sabu et al., 1991; Garner et
al., 2000; Panpanich and Garner, 2000). In some stu-
dies, the data seemed to suggest that the impact of some
primary health care programs i(e.g. growth monitoring),
was negligitle and thus raised guestions of the cost
effectiveness of these programs (Gerein and Ross, 1991,
Sabu et al., 1953). In relation to such issues, the findings
from this study suggest that when access to health care
is controlled by enrolling only children with comparable
access, it is the household level factors that have a
critical influence on both the chronic and acute indicators
of nutritional status in preschool children. Therefore, ef-
forts for addressing undernutrition in preschool children
should not only emphasize access to primary health care
but also ascertain the relevance of the semwice to the
household specific needs, which in this study were clearly
captured by the location of households. Given these
observations, the use of a standard primary healthcare
package across all households, though a good stant is
unlikely to eguitably meet the varying needs of all pre-
school children because of the large variances in house-
hold socic-economics charactaristics.

In conclusion, the findings of this study show that
household characteristics are strong predictors of both
acute and chromic indicators of nutritional status in pre-
school children even if access to primary health care is
available. Furthermore, households with less favorable
socio-economic characteristics such as those with less
access to adeguate food for all members, children with
low-birth weight or resident in low-income neighborhoods
are likely to have poor growth. These children have low
height-for-age and’ or weight-for-age z-scores despite
access to primary health care services. Although health-
care access is a step in the right direction, solving nutria-
tional problems requires a more comprehensive appro-
ach. Based on these observations it is recommended that
measures be taken to improve the socio-economic cha-
racteristics of households in order that children's nutri-
ticnal status may be improved. This is critical because of
the extent to which poor nutrition status can delay or
prevent positive health outcomes. Further-more, while
primary health care is often standardized across popula-
ticns, there may be a need to modify the services fo
better address the varying needs of households by areas
of residence.
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